Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


t      '^ivi     A 


'i' 


.1 


THE 


HOROLOGICAL    JOURNAL; 


BRITISH   HOROLOGICAL  INSTITUTE. 

VCL.Z     '* 
VOLUME  U. 


LONDON : 

PRianD  roK  ■•  Tn  British  Hobolooic 


PUBLISHED  BY  KENT  A  CO.,  23,  -SI,  A  OS,  PATEBN03TER  ROW. 

iDO.  1.  KM}  1860. 


Jkftonlr  Cirfttai.] 


THE 


InrnlDgiral  Snttriial, 


BSTADLIfinKD 


FOB  PBOMOTINO  THE  SCIENCE  AND  PRACTICE  OF  HOBOLOOT. 


«W«/W  wW^/'WVNi'W^'  wVwVWi./Wt/>/VvV* 


Those  who  admire  and  love  knowledge  fur  iU  own  sake,  oui;ht  to  «  Uh  to  see  its  elements  made  accessible 

to  all."  —  Hbbsouxl. 


No.  1. 


SEPTEMBER,  1858. 


Prtce  4id. 


CONTENTS. 

Address  to  the  Horological  Fablic Page  3    Library  Nuclcna  10 

Origin  and   Progress  of  the  British  Horological        \  What  is  Horology    II 

Institntc 4    Decimals — - 

Draft  of  the  La WA  recommended  by  Uie  Committee        j  To  our  Readers    13 

of  Management  of  the  British  Horological        '  Clock  and  Watch  Makers  Asylam    14 

IxsTiTCTB,  to  be  submttted  to  the  Members  at        |  CorrcsjMjndenco — 

their  General  Meeting  on  the  6th  September   ...  6  '  Advortiscmonts,  ftc 


9irAtrHumtnti 


TO  LATHS  AHB  TOOL  MAVUPACTUBERS,  AHB 

KACHnilflTS. 

THE  HOROLOGICAL  INSTITUTE 
having  resolved  to  devote  space  for  the  constant 
KXIIIBITION  OF  SPECIMENS  ot  MACHINES 
applicable  to  the  manofactare  of  CHRONOMETERS, 
is  now  prepared  to  receive  Samples  from  the  makers, 
priced  and  properly  described  as  to  quality  &c 

The  Committee  feel  confident  that  this  will  lead  to 
an  extensive  adoption  of  Machines,  to  the  mutual 
bcsnefit  of  both  branches  of  mannfiacturc. 


BBITI8H  HOBOLOOIOAL  IHSTITnTB. 

A  MEETING  of  the  MEMBERS  of  the 
^bovo  INSTITUTE  wiU  be  held  at  Mtd- 
DRLTON  Hall,  on  MONDAY,  September  6th,  1858, 
at  Seven  o'clock  in  the  Evening,  for  the  purpose  of 
approving  and  confirming  the  Laws,  which  arc  now 
ready  to  be  submitted  to  the  Members,  (a  draft  of 
which,  as  recommended  by  the  Committee  of  Manage- 
ment, will  be  found  in  the  present  number  of  this 
Journal)  ;  also  to  elect  Trustees  and  other  officers  in 
ac<'«jrdancc  with  the  Laws  as  confirmed  by  that 
Meeting.  Members  are  earnestly  requested  to  attend, 
and  to  notice  that  their  firionds  will  be  admissible. 

After  the  reading  of  the  draft  Laws  (at  the  Meet- 
ing), an  interval  will  be  allowed  for  receiving  and 
registering  the  names  of  new  Members,  all  of  whom 
wiil^have  a  Vote  in  passing  the  Laws  and  in  the  other 
busincKS  of  the  evening. 


HUBIUX    OF    THB    BBITIgH    HOBOLOOICAL 

niRlTUTX. 

NOTICE.— On  and  after  the  26th  of  Sep- 
tember. 1858,  the  Committee  and  Trustees  of 
tliA    aboTe   Initifiite  will  be  prepared   to   receire 


DONATIONS  or  LOANS  of  Books,  Drawinfi:^ 
Models,  Machines,  Original  Tools,  &c.,  drc.,  for  ue 
use  of  the  Members.  Persons  desirous  of  depositing 
any  such  articles  are  reminded  that  the  Museum  is 
the  place  where  they  will  prove  most  extensively 
useful,  and,  particularly  as  regards  original  matters, 
secure  the  greatest  amount  of  credit  and  publicity  for 
the  Depositors. 

For  printed  forms  apply  at  the  Office,  19,  St  John's 
square. 

BRITISH    A880CIATI0H    TOR    THE    ADVAMGB- 
MEMT  OT  SCIENCE. 

THE  TwENTT-EiGHTH  MEETING  of  the 
Britibu  Assooiation  for  THB  Advamcembht 
OF  SciBNCB  will  commence,  in  LEEDS,  on  WED- 
NESD  AT  the  22nd  of  SEPTEMBER,  1858. 

Tub  GxiTBRAL  Committbe  will  meet  on  Wednes- 
d.ay  the  22nd  of  September,  at  One  p.m.,  for  the 
Election  of  Sectional  Officers,  and  the  dispatch  of 
business  usually  brought  before  that  body.  On  this 
occasion  there  will  be  presented  the  Report  of  the 
Council,  emlKxlying  their  proceedings  during  the  past 
year.  The  General  Committee  will  meet  afterwards 
by  adjournment. 

Tub  First  General  Mbetiko  will  be  held  on 
Wednesday  the  22nd  of  September,  at  8  f.m.,  when 
the  IVcsident  will  deliver  an  Address ;  the  Cov- 
CLUoiMO  Mbetiro  ou  Wednesday  the  29th  of  Sep* 
tembor,  at  3  p.x  ,  when  the  Association  will  be 
adjourned  to  its  next  place  of  Meeting. 

At  the  EvEMiNO  MEET1N08,  which  will  take  place 
at  8  P.M ,  Discourses  on  certain  branches  of  Science 
will  be  delivered,  and  opportunity  will  be  afforded  for 
general  conversation  among  the  Members. 

The  ComnTTBBe  of  Sbctiomb  will  meet  Daily, 
from  Thursday  the  23rd  to  Wednesday  the  29th  of 
September  inclusive,  at  Ten  am.  precisely. 

The  Sections  will  meet  Daily,  from  Thursdey  the 
23rd  to  Tuesday  the  28th  of  September  indasive,  tit 
11  A.M.  prociscly. 


ADVEBTIBKKENTB . 


The  bllowing  ve  the  Section*  to  which  Conunn- 
nicatioas  maj  be  pretenlcd  : — 
Section  A.      Mithematici  Mkd  Fhjnci. 

B.  Cbemutiy  and   Viatniagj,  iacladiDg 

tbeir  application*  to  AgncuUuTe  and 
the  An*. 

C.  Qeolog;. 

D.  Zoolooy  and    Botanj,   including 

Phjdologr. 
B.     Qeogn^lijr  and  gihnology. 

F.  Bconomie  Sdence  and  Statiitic*. 

G.  Uechauical  Sdence. 

Notices  of  Conununication*  intended  to  be  read  to  the 
AnociBiion,  accompanied 


TO  OWVIM  or  FBOnETT  DT  CLSRZI>V>LL. 

PARTIES  having  PREMISES  to  be  let, 
Mitable  for  a  FOBLIC  IHSTITUTIUN,   are 
retjneBted    to    laid    particulars   of     the     aame     to 
19,  St.  John'a  Sqaare,  Clerkenwell,  aildresBed  to  the 
Secretarj  of  the  llBiTisit  Hurolooio*l  Ihhtitotb. 
Bj  order  of  the  Committee. 


F.lt.S.,  Assistant  General  Secretary,  Magdalen  Bridge, 
Oxford  1  or  to  the  Itev.  T.  Hlncks,  W.  Sjkea  Ward, 
Esq.,  and  Thoma*  Wilson,  Esq.,  Local  BccretaricB, 


TO 

JLIDDON,  Chronometer  Giiobler,  and 
•  BraM  Tnmer,  19,  King  giraet,  Cltrlconicell, 
begs  to  inform  tha  Trudo,  tb«t,  under  Licence  front 
the  InTMiior,  Mr.  £.  D.  Johhsok,  bo  ia  prepared  to 
suppir  BKASS  BUXES  suitahle  fur  and  to  fit  up 
the  nERUKTIC  CUUONOMRTGIt  CASS;  and 
that  the  same  will  in  all  cases  lie  submiucd  tn  the 
Inventor  for  inspection  lieforo  delircry,  so  thai  makers 
may  depend  on  the  piiociplo  being  properly  carried 


and  ni&y  make  their  choice  of  being  proposed  a*  Lift 
Mmbrn,  paying  Ton  Founds  as  a  CcunposiLion,  or 
Amiiial  Subicriher;  pnving  One  Pound  annually  and 
an  Admission  Fee  of  One  i'ound  (nutkiug  together 
Two  Ponnds  on  admission),  or  Auociatu  for  tht 
Mteling,  paying  One  Pound. 

Ladles  may  obtain  TickcLi,  tbrouf;li  the  application 
of  a  Member,  in  the  Hcecption  Itoom,  price  (ine 
Ponnd  each  Ticket.  Theu;  Tickets  are  triuiBfcraUo 
to  other  Iiadius  only. 

BUWAItU  SABINE,   General  Stcreluri/. 
JOHN  PHlLLIi'S,  AaiMlamt  Otmtral  Secretary. 

TO   WATCH  AVD   CLOCK   KAZSEB. 

THK  IIOUOLOGICAL  KEMEMBliAN- 
CEft,  or  Watcbmikker's  Vailo-mccum.  Contain- 
ing, on  a  linnJsoiaely-prlnted  Card,  11}  by  15^  inches, 
the  Numltera  of  the  Wheels  and  Pinions  of  about  100 
Trainii  for  WiUchcs,  including  above  ISO  for  convcrt- 
iaf  Vertical  into  Lever  Watches  ;  Tables  of  Motion 
Trains,  Sixes  of  Pinions,  and  Turns  in  J-'iisco  ;  with 
other  Infornintioa  useful  to  ^le  Waicb  Finiaber, 
Etcapemcnt  Maker  and  Bcpaiivr. 

By  J.  BKEESK,  Sen. 

rriec,  On  Cirds,  or  Sheets  with  Cloth  Back  (to  be 
sent  by  post),  a>. ;  on  oxtra-aiie  Enamelled  Cards, 
with   culonreil   border,  i:  id. 

To  be  had  of  the  Author,  at  19,  St  John's  Square, 
■nd  at  all  respectable  Tool  Warebonsel. 

SEHOVAL. 

HENRY      HOOBE,      Clockmakfir     and 
Blcctrical  Uachinbt,  bog*  to  inform  hi*  friends, 
that  ha  ha*  REMOVED  Irom  QMiiatilt   Place    tu 
LLOYD'S  BOW,  to  the  premises  known  as  Islington 
>r  New  Tunbridge  Well*,  where  ho  nspectTully 


ROBINSON  Qnd  SON.  LITHOGRAPHIC 
and  COPPBK-PLATE  PRINTERS  to  the 
Trade,  12,  Coburg-slrei^t,  Cicrkcnwoll.  Every  ile- 
scription  of  Work  executed  in  the  beet  style  and  with 
dispatch.  Particnlac  attcnlion  paid  to  Slecl-Plate 
EDgrtviog. 


SA.  BROOKS,  Clironomcter  and  Watch 
•     Jeweller,  r>a,  Great  Kntton.iii.  ClcrketiwelJ,  E.C. 

Mcrchuiits  Bud  'IVmlc  KuppI led  with  Uose  l>i:iniiiiiil.4. 
Holes  or  Eml  Pieces  set  or  unset.  Uiirnct  and  Kiiliy 
I'ioB.  I^iomonrl  Powder  and  BorL  Kough  Slunc. 
IJoTCtnil  Slips,  Ac.     WUoksnlc  and  for  Expurlnti>in. 

Jobs  forwitrcled  by  Post  or  utlicrwiiic,  jiuiK-tuiilly 
attended  to.  To  prevent  ilclay,  it  is  re'iuchted  tb»t 
the  amount  he  onelosod,  if  under  St.,  in  I'ustnge 
Stompa,  or  cash  ;  if  above  Si.,  by  Post  Ollieu  Older, 
oiado  pnyaliic  at  Ctcrkcnwell  Urccn,  tu  Sahiikl 
Aoaanua  Bboohs  ;  including  amount  for  reiiirn  of 


&°J 


offi 

TH8  WZW 

ED.  JOHNSON,  the  laveator,  Patentee, 
•  and  Manufoctnrer  of  the  UEBHKTIC  BOX, 
a  perfect  protection  against  BUST,  oven  should  the 
Chronometer  be  *ul>uicrged, — has  tha  houoor  of  in- 
forming Gentlemen  desirous  of  employing  this  import- 
ant addition  to  their  Chronometers,  thatbis  address  is 
No.  9.  WILMINGTON  SQUAJIE,  CLEKiCEM- 
WELL,    w.a 

a^^  Ste  IfaiOital  MagaaKt/ar  Jabf. 
Prices  :— To  Hew  Chronometer  jf  0  IS    0 
To  Old  ChroDcmeter ...  1    i    0 
Warranted    both    air  and  water    tight.— Liberal 
ttiA»  allowoDce. 


LATOHS,  81,  Fleet  Street,  London,    E.  C. 

Steam romuvod  from  r.,_. ..  _-....  r- 

Shop  &  oil  Windows. 


In  all  place*  where 
gas  is  naed,  the  heat 
tt  ill  affects  removeiL 


4  H     lie  Buildings. 

'  M         Smoky    Cliimncy 


w     clTcctually  n 
Perfect  Tcntilalion  in  all  cases  guaranteed. 

TO  CLOCK  HAKEKS. 

ONE  HUNDRED  and  TWENTY  DE 
SIGNS  for  Clock  Cases  and  Brackets,  in  one 
large  folio  volume,  by  B.  R.  A:  J.  Moune,  .^i  and  39, 
Clerkenwell  Close,  London. 

KOIICE  TO  ABVEBTUEB3. 

IN  the  interest  of  the  various  braochcs  of 
the  Chronometer,  Clock,  aoil  Watch  Trades,  the 
HoBOLOoicAi.  JouuHiL  Will  contaioj  space  for  the 
advertisements  of  those  who  tvquire  pabliciiy.  nnd  n 
*Cide  of  choigcs  has  been  resolved  upon,  wbieli  will 
nitite  the  greatest  amount  of  socvice  with  ibo  utmon 


g^Mms 


TO   THE   HOROLOGICAL   PUBLIC. 

In  the  suc^hmvs  of  every  modern  effort  for  the  amelioration  of  mankind  the  Press  has 
played  so  prominent  a  part,  that  it  would  appear  simply  like  taking  the  high  road  to 
begin  any  new  scheme  by  at  once  engaging  its  help. 

But  as,  by  its  very  universality,  the  thousand  services  it  has  to  perform  render  it  difficult 
to  prevent  one  subject  obscuring  another,  except  by  each  speciality  possessing  its  own 
vehicle,  the  Committee  for  the  organization  of  the  British  Horoi-ogical  Institute 
has  resolved,  that  a  Journal  devoted  to  the  interests  of  this  art  shall  be  established 
(this  being  the  first  number),  to  appear  monthly,  of  dimensions  suitable  for  binding, 
and  at  a  price  that  shall  place  it  within  the  reach  of  all,  and  without  profit  ;  so  that  the 
greatest  amount  of  solid  information  may  be.  supplied  to  those  who,  from  the  apathy  at 
present  manifested  in  the  artistic  part  of  their  profession,  appear  particularly  to  require 
a  healthy  stimulant ;  whilst,  if  this  stimulant  be  found  in  the  Journal,  the  effects  will 
re-act  upon  the  parent  Institute,  which  will  thus  be  enabled  to  make  fresh  efforts  for 
the  cultivation  of  taste  amongst  its  members  ;  in  whose  ranks,  it  is  to  be  hoped,  every 
man  practising  a  trade  the  fruit  of  the  science  of  Horology  will  ere  long  be  found  enrolled. 

After  labouring  in  the  formation  of  the  Institute  over  six  months,  the  Committee 
feels  tlie  necessity  for  more  extended  means  of  communication  with  the  vast  body  engaged 
in  this  comprehensive  subject,  resident  both  in  London  and  the  country,  and  feels  con- 
vinced that  the  want  will  be  supplied  in  the  best  possible  way  by  a  Journal. 

In  addition  to  the  foregoing,  an  arena  is  absolutely  required  for  the  discussion  of 
disputed  points,  whose  settlement  may  possibly  lead  to  a  fusion  of  those  numerous 
classes  into  which  the  Horological  trades  are  at  present  divided — a  consummation  that 
would  conduce  to  the  advancement  of  the  solid  interests  of  the  science. 

5>o  fascinating  has  the  science  of  Horology  ever  been  found,  that  nearly  every  man 
of  scientific  eminence  has  at  times  pursued  some  branch  of  it  as  an  amateur;  amongst 
some  of  these,  inventions  have  arisen  with  which  it  would  be  well  for  professional  men 
to  be  brought  into  more  frequent  contact,  and  the  inventors  into  more  intimate  relation 
with  those  most  capable  of  usefully  employing  their  discoveries. 

It  is  principally  to  the  want  of  such  a  medium  that  the  Committee  attributes  the 
YHTj  few  names  yet  on  the  Donation  and  Subscription  list  of  the  Institute  amongst 
the  manufacturers  and  first-class  retailers,  whose  education  alone  might  lead  to  direct 
appreciation  of  the  benefits  to  be  derived  by  all  classes  from  the  cultivation  of 
science -^men  who  would  resent  as  an  insult  the  imputation  that  they  were  other  than 
the  leaders  of  the  art.      Whilst  granting  them  such  high  position,  their  absenoe  ft^isL 


TRfi  ROROLOOICAL  JOVBHAL. 


the  present   moyement  ean  only  be  attriboted  to  •  wiae  deky  pending  the  proof  that 
the  art  is  ripe  for  consolidation.    A  Journal  will  soon  settle  that  point. 

Again,  most  men  who  have  from  time  to  time  been  brought  into  contact  with  any 
considerable  number  of  Watchmakers  must  have  noticed,  that  there  arise  continually 
cases  of  invention  and  improvement  of  processes  perhaps  incapable  of  being  made 
lucrative,  either  by  patent  or  otherwise,  and  which,  although  useful,  are  held  back  from 
the  knowledge  of  those  to  whom  such  contrivances  might  be  very  valuable,  because, 
from  tlie  want  of  a  Record,  even  the  honour  is  of  doubtful  security, — and  all  men  are 
jealous  of  the  honour  of  invention.  A  Journal  at  once  supplies  such  a  record,  and 
will  be  found  to  prevent  the  formation  of  many  a  soured  temper  and  misanthropic 
disposition. 

In  fact,  the  art  of  Horology  has  given  rise  to  a  class  of  mcchanic<)  of  surpassing 
activity  of  invention  (in  spite  of  bad  education),  one  half  of  the  benefit  of  whose  labours 
has  been  lost  to  the  world  from  the  want  of  that  which  none  should  lack  in  this 
country, — "  a  clear  stage  and  no  favour.** 

Judging  from  the  amount  of  original  invention  in  this  country  in  almost  every 
branch  of  the  pro<luctive  arts,  and  the  number  of  horological  wants  still  unsupplied, 
there  must  exist  another  desideratum,  which  a  Journal  may  supply,  —  namely,  an 
Exchange  or  Mart  instrumental  in  the  equalisation  of  such  supply  and  demand. 

Finally,  even  without  the  origination  of  anything,  there  is  room  for  its  constant 
employment  merely  to  utilize  existing  material;  which  material,  it  is  hoped,  holders 
both  in  London  and  the  country  will  liberally  supply  for  the  good  of  the  public. 


ORIGIN  AND    PROGRESS   OF   THE    BRITISH 

HOROLOGICAL  INSTITUTE. 

On  the  16th  of  February,  1858,  a  number  of  persons  engaged  in  the  Watch  Trade  met 
together,  and  having  formed  themselves  into  a  Preliminary  Committee,  decided  upon  issuing 
the  following  Address,  which  was  pretty  extensively  circulated  amongst  the  Trade,  but  which 
we  here  reprint  for  the  benefit  of  those  into  whose  hands  it  may  not  have  fallen  :— > 

""ADDRESS 

*<  To  Watch,  Clock,  and  Ckraiktmeier  Maker§,  and  aU  PartU$  intere$ted  in  the  Advancement  of 

the  Art  of  Horology  in  England, 


<<  If  Horology  is  to  take  the  high  pkoe  amoogst 
us  to  which,  as  a  native  art,  it  is  entitled,  then, 
sooner  or  later,  must  a  movem^t  be  made  to 
collect  the  scattered  productions  of  those  ingeni. 
ous  inventors  and  enthusiastic  devotees  in  science 


whose  efforts  have  contributed  so  materiallj  to 
enrich  the  art,  and  render  it  so  powerful  an  ad- 
junct to  the  sciences  of  Navigation  and  Astronomy. 
*^  MHien  ve  consider  the  variety  and  import- 
ance of  the  inventions  relating  to  the  art  and 
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"  6.  That  a  list  be  now  opened  for  the  reception 
of  the  names  of  those  persons  who  intend  to  be- 
come Subscribers  to  the  Institute. 

**  6.  That  Mr.  J.  B&bese,  Senior,  be  appointed 
Secretary." 

A  number  of  subscribers  were  added  to  the 
lists ;  and  the  meeting  terminated  with  a  cor- 
dial vote  of  thanks  to  the  Chairman. 

Since  the  above  meeting  the  Committee 
have  been  engaged  in  drawing  up  such  laws 
as  thej  deem  necessary  for  the  government  of 
the  Institute,  which  will  be  submitted  to  the 


members  for  their  consideration}  at  a  meetii 
to  be  called  for  that  and  other  biuiiieflfl^  i 
will  be  seen  by  the  advertisement  in  flu 
Journal.  A  copy  of  the  laws,  as  recommende 
by  the  Committee,  is  also  inserted,  in  orde 
that  members  may  have  an  opportunity  c 
considering  them  in  relation  to  any  alteration 
or  amendments  they  may  be  desirous  of  pro 
posing. 

The  Committee  have  also  hired  premises 
which,  although  but  temporary,  can  be  usee 
as  a  Library,  Reading-room,  and  Secretary*; 
Office. 


graft  0f  ih^  lattJS 

Recommended  by  the  Committee  of  Management  of  The  British  Horo- 
LOGICAL  Institute,  to  be  submitted  to  the  Membei-s  at  theii-  General 
Meeting  on  the  6th  September,  1858. 

NAME    OF    THE    INSTITUTE. 

1.  That  this  Association,  which  was  formed  on  the  15th  of  June,  1858,  be  called  The  Bkitish 

HOBOIiOOICAL  IffSTITUTE. 

OBJECTS. 

2.  The  objects  for  which  this  Institute  is  fouuded  arc,  to  dcvelope  the  science  of  Horology, — 
to  foster  the  arts  and  various  branches  of  manufacture  arising  out  of  it, — and  to  stimidate  and 
encourage  the  production  of  the  best  workmanship,  by  suitable  rewards  and  marks  of  distinction; 
and  to  attain  these  residts  by  the  formation  of  a  library,  reading-room,  and  a  collection  of  tools, 
models,  and  machinery ;  also  by  the  delivery  of  lectures,  and  the  reading  of  original  papers  on 
subjects  connected  with  the  art  of  Horology  and  the  various  branches  of  trade  or  manufacture 
connected  therewith. 

SHALL    CONSIST    OF. 

3.  That  this  Institute  shall  consist,  for  six  months  from  the  date  of  the  laws,  of  all  persons 
becoming  Founders,  Life  Members,  or  Annual  Subscribers  of  Twelve  Shillings:  a  donation  of 
Ten  guineas  to  constitute  a  Founder,  and  Five  guineas  a  Life  Member. 

GOVERNMENT. 

4.  That  this  Institute  shall  be  goyenied  by  a  Coiuicil  of  Forty  Members,  with  a  President 
and  Two  Vice-Presidents      The  Council  to  be  elected  by  the  members.    One-half,  at  the  leastf 
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of  the  Conncil  to  be  artists  or  wottdng  men;  llie  remaiDder  to  be  numnfacturers,  retailers,  and 
otbera  who  are  or  hare  been  actuaDy  engaged  in  Watch  or  Clock  making,  or  in  one  of  the 
branches  connected  therewith. 

The  Conncil  shall  be  elected  annnally,  bnt  all  the   members  thereof  to  be  eligible  for  re- 
election.   The  President  and  Vice-Presidents  to  be  elected  by  the  Council  from  Nine  gentlemen 
chosen  by  the  members :  snch  selection  to  be  by  ballot.    Each  member  of  the  Council  to  have, 
on  this  and  on   aU   other  matters  pertaining  to  discussions  of  Council,  but   one  vote ;  and  the 
iding  President  or  Chairman  to  have  the  casting  Totc  only. 

HONORARY   AND    OTHER   OFFICERS. 

5.  The  honorary  officers  shall  be  the  President,  Vice-Presidents,  Trustees,  and  Treasurer; 
otber  officers.  Assistants,  Auditors,  and  Secretary,    if  necessary. 

MEMBERS'  VOTES. 

6.  That  all  matters  affecting  the  general  interests  of  the  Institute,  except  the  alteration  of  laws 
or  the  making  of  new  ones,  shall  be  decided  by  a  majority  of  votes  at  a  Qeneral  Meeting ;  and 
tbat  on  all  questions  on  which  members  are  entitled  to  vote,  they  shall  each,  in  the  first  instance, 
be  entitled  to  one  vote  only,  and  to  one  additional  vote  for  every  three  consecutive  years  of 
membership,  until  the  member  has  acquired  three  votes,  which  shall  be  the  maximum.  All  General 
Meetings  shall  be  convened  by  notice  from  the  Secretary  in  writing ;  and  all  notices  to  be  deemed 
dolj  served  if  delivered  to  the  member  personaDy,  or  left  at  hb  registered  residence  or  posted 
the^'to,  three  clear  days  previous  to  the  General  Meeting,  unless  such  General  Meeting  be 
Ci^  for  making  alterations  or  amendments  in  or  addition  to  the  laws,  in  Mrhich  cai>e  six  days 
notice  shall  be  given. 

In  all  esses  of  making,  altering,  or  amending  the  laws,  it  shall  be  lawful  for  meni1»ers  to  send  their 
▼otcs  in  writing  to  the  Secretary,  under  inclosurc,  which  shall  not  be  opened  till  the  time  of  voting, 
vhI  then  only  by  the  parties  appointed  to  examine  and  register  the  votes.  No  votes  in  writing  to  be 
dwmo<l  valid,  unless  received  twenty-four  hours  before  the  time  of  voting. 

No  addition  to  the  laws,  nor  any  alteration  or  amcudmeut  therein,  shall  be  made,  unless  by  the 
consent  of  two-thirds  of  all  the  votes  of  the  members;  and  no  vote  shall  be  received  from  any 
meiuher  who  is  six  months  in  arrear. 


BUSINESS   OF    THE   COUNCIL. 

7.  That  the  business  of  the  Ck)uncil  shall  be  the  management  of  the  affairs  of  the  Institute,  in 
accordance  with  the  fixed  laws  (made  or  approved  by  two- thirds  of  all  the  votes  of  members);  but  the 
Council  may  make  bye-laws  or  regulations  for  management,  which  shall  not  be  inconsistent  with 
the  general  or  fixed  laws  and  the  objects  for  which  the  Institute  was  established. 

To  examine  original  papers,  and  decide  upon  those  to  be  read  before  the  Members. 

To  decide  upon  what  Lectures  shall  be  delivered. 

To  establish  Chumes  for  instruction  in  all  those  branches  of  education  wldch  are  necessary  for  the 
ittainmcnt  of  a  Mmnd  theoretical  and  practical  knowledge  in  the  art  of  Horology,  and  its  dependent 
bnndief  of  tnde  and  manufacture. 
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To  procure  hj  all  practicable  means,  tnuudatknis  of  the  best  foreign  authors  on  Hofoli^gieal  aity 
science,  or  mampnlation. 

To  select  works  for  the  Library ;  models,  machinery,  specimens  of  engines,  tools,  &c.  for  the 
Museum ;  and  to  cause  the  same  to  be  properiy  arranged  and  described. 

COMMUNICATIONS. 

8.  All  coDununications  to  the  Council,  or  on  business  connected  with  the  Institute,  must  be 
addressed  to  the  Secretary  at  the  office  of  the  Institute;  and  no  communications  can  receive  attention 
unless  the  name  and  address  (in  full)  of  the  applicant  be  given. 


TRUSTEES. 

9.  That  there  shall  be  Three  Trustees  elected  by  the  members,  and  that  all  the  property  of  the 
Institute  (except  cash)  shall  be  vested  in  the  Trustees  for  the  time  being,  for  the  benefit  and  use  of 
the  members;  and  that  no  property  so  vested  shall  be  sold,  exchanged,  or  otherwise  disposed  of 
without  the  consent  of  the  said  Trustees  (given  in  writing)  and  the  approval  of  a  majority  of 
the  Council;  such  approval  to  be  entered  upon  the  minutes  of  Council;  and  should  any  dispute 
arise  in  Council  on  such  a  matter,  then  the  matter  shall  be  referred  to  a  General  Meeting  of 
the  members;  and  no  disposition  of  the  property  shall  be  made  without  the  consent  of  three-fourths 
of  the  whole  of  the  votes  of  all  the  members  present  at  such  meeting  (of  which  due  notice 
shall  have  been  given,  according  to  Rule  16).  Also,  all  property,  such  as  models,  machines,  tools, 
books,  drawings,  prints,  sketches,  or  other  goods  or  things  of  whatsoever  kind,  which  shall  at  any 
time  be  lent  to  or  deposited  with  the  Institute  for  the  use  or  benefit  of  the  members,  shall  be  the 
property  of  the  Trustees  for  the  time  being,  during  the  term  of  such  loan ;  but  the  said  Trustees 
shall,  upon  requisition  duly  made  by  the  proper  owner  of  such  property,  or  by  his  or  her  legal 
aepresentative,  return  the  same  without  delay.  They  (the  said  Trustees)  shall  also  sign  receipts 
on  forms  to  be  provided  for  the  purpose,  for  all  loans  of  property  to  the  Institute,  and  receive  receipts 
from  the  owner  of  the  property  upon  the  return  of  such  loans. 

The  said  Trustees  shall  also  appoint  for  a  specified  term,  from  amongst  the  members,  two  or  more 
Examiners,  whose  duty  it  shall  be  to  examine  the  property  belonging  to  the  Institute,  or  on  loan 
thereto;  to  compare  the  same  with  the  Property  or  Stock  Book  periodically;  and,  should  any  loss 
or  damage  thereof  have  been  sustained,  to  make  an  immediate  report  thereof  to  the  Trustees  and 
Council. 

10.  That  a  Property  or  Stock  Book  shall  be  kept,  in  which  shall  be  entered  a  descriptive  account 
of  all  the  property  of  the*  Institute  (except  cash),  stating  whether  the  same  has  been  purchased, 
presented,  or  lent,  and  which  book  shall  always  be  open  for  reference  to  the  Trustees,  Couudl, 
and  Examiners. 

11.  The  Council  shall  have  the  power  of  delegating  the  management  of  the  various  items  of 
business  to  Sub-Committees,  chosen  by  themselves,  either  from  their  own  body  or  from  amongst  the 
members,  as  to  them  may  seem  most  desirable. 

12.  That  in  each  country  town,  in  which  there  are  several  members,  one  of  them  shall  be  ap- 
pointed  as  ••  Corresponding  Member,^'  who  shall  repret>ent  the  Institute  in  that  place,  and  collect 
donations  and  subscriptions  in  liis  locality ;  such  appuiiituient  to  confer  the  privilege  of  a  seat  ^but 
not  the  power  of  voting)  at  the  Council  Board  when  in  Loudon. 
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13.  Thaly  in  order  to  extend  the  uaefbfaieBS  of  this  Institute,  and  reader  it  more  efBdentlj 
aTaikUe  as  a  means  of  obtaining  instruction  bj  tbe  junior  members  of  the  different  trades  and 
profesBions  connected  with  the  art  of  Horologj,  the  sons  of  members  under  eighteen  years  of  age, 
and  apfirenttees  of  members,  shall  be  admitted  to  all  the  benefits  of  the  Institute  (except  the 
right  of  Toting),  upon  payment  of  an  annual  fee  of  Three  shillings. 

TREASURER. 

14.  That  a  Treasurer  shall  be  appointed  by  the  members,  who  shall  receive  all  cash  belonging  to 
the  Institute,  and  keep  an  account  thereof;  all  disbursements  on  account  of  the  Institute  shall  be 
made  by  him  (through  the  Secretary),  for  which  his  (the  Treasurer's)  sufficient  authority  shall  be 
ID  order  signed  by  two  or  more  of  the  Finance  Committee,  which  Committee  shall  consist  of 
Three  of  the  members  chosen  by  the  Council  from  its  own  body. 

That  all  receipts  for  cash  shall  be  signed  by  the  Secretary,  who  shall  pay  all  moneys  he  may 
reedTe  (on  account  of  the  Institute)  into  the  hands  or  to  the  accoimt  of  the  Treasurer  within 
frarteen  days  of  his  receiying  the  same. 

SECRETARY. 

15.  That  the  duties  of  the  Secretary  shall  be,  to  attend  all  Meetings  of  the  Institute,  Council,  and 
OoDunittees,  and  keep  minutes  of  such  meetings ;  to  conduct  the  correspondence,  keep  the  accounts, 
ncore  donations  and  subscriptions,  and  pay  the  same  to  the  Treasurer  according  to  Rule  14,  and 
to  attend  to  the  general  business  of  the  Institute. 

GENERAL    MEETINGS. 

16.  That,  upon  receipt  of  a  requisition  signed  by  Twenty-one  members,  or  by  Seven  members 
of  the  Council,  the  Secretary  shall  convene  a  General  Meeting  of  the  members,  the  notice  fur  which 
meeting  shall  state  the  purpose  for  which  the  meeting  is  convened ;  and  whenever  such  meeting 
■  for  any  alteration  of  any  of  the  fixed  or  general  laws,  the  proposed  alteration  shall  be  stated  in 
the  notice. 

ANNUAL    REPORT    AND   AUDITORS. 

17.  That  in  the  month  of  June  in  each  year  the  Council  shall  cause  a  Report  to  be  made  of 
the  progress  and  present  state  of  the  Institute;  such  Report  to  be  accompanied  by  a  Balance 
Sheet  prepared  by  the  Secretary,  giving  u  fair  statement  of  the  receipts  and  disbursements 
daring  the  past  year,  together  with  an  account  of  the  assets  and  liabilities  of  the  Institute ;  and 
that  such  balance  sheet  shall  be  audited  and  approved  by  two  Auditors  (members  of  the 
Institute,  but  not  of  the  Council);  and  that  such  Report  and  balance  Sheet  shall  bu  printed,  and 
each  member  entitled  to  a  copy. 

The  Auditors  shall  be  appointed  (for  the  year)  by  a  migurity  of  the  members  prcdCiil  at  the 
Annual  Meeting,  or  the  first  Qencral  Meeting  after  the  same. 

J.  bllEESE,  Sen.,  Secretary. 
Orricc,  19,  St.  John's  Square. 
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LIBRARY    NUCLEUS. 

The  attention  of  intending  Donors  and  Friends  of  the  Institute  is  respectfully 
directed  to  the  following  English  Works,  &c.,  of  which  it  is  desirable  the 
Institute  should  he  in  possession. 

Horological  Disqui:*itions,  by  Jno.  Smith,  C.  M.     12mo,  London,  1708. 

The  ArtiGcial  Clock-Mjiker.  by  W.  D.,  F.R.S.  (Derhani).     12nio,  London,  1714. 

Harrison's  Account  of  the  Proceedings  in  order  to  the  Discovery  of  the  Longitude  at 

Sea,  relating  principally  to  his  Timepiece,  in  a  Letter  to Member  of  Parliament 

2nd  edition,  8vo  ,  London,  1763. 
Hakki80N*s  Narrative  of  the  Proceedings  relative  to  the  Discovery  of  the  Longitude  at  Sea 

by  his  Timekeeper,  subsequent  to  those  publislied  in  the  year  1763.     8vo,  London,  1765. 
CuMMiNG^s  Elements  of  Clock  and  Watch  Work.     4to,  London,  1766. 
Harrison  on  the  Mensuration  of  Time.     London,  1767. 
Harrtson's  Remarks  ou  a  Pamphlet  lately  published  by  Dr.  Maskelyne.     8vo,  London, 

1767. 
The  Principles  of  Mr.  Harrison's  Timekeeper,  with  Plates  of  the  same  on  India  paper, 

published  by  order  of  the  Commissioners  of  Longitude.     4to,  London,  1767. 
Hatton  on  Clock  and  Watch  Work.     8vo,  I^ondoo,  1773. 
Harrison  on  Clock  Work  and  Music.     8vo,  London,  1775. 
Narrative  of  Facts  relating  to  some  Timekeepers  constructed  by  Thos.  Mudue.     By  Tuos. 

MuDGE,  Jun.     London,  1792. 
Maskeltne's  An.swer  to  a  Narrative  of  Facts,  by  Tnos.  Mudgk,  Jun.     8vo,  London,  1792. 
Thos.  Mudok,  Jum.'s  Hcply  to  Maskelyne's  Answer  to  a  Narrative  of  Facts,  &c.     8vo. 

London,  1792. 
Count  i>e  Bkuhi/s  l\o;;istcr  of  a  Watch.     4to. 
MuDGE*s  Description  of  his  Timekeeper,  to  which  is  added  a  Narrative  by  Tiios.  Mudge, 

Jun.  (his  Son).     4to,  I-»oridoii,  1799. 
Parr  on  Pocket  Watches*,  Lon<Ion,  1804. 
Captain  Sauink's   Account  of  Kxjjcriments  to  determine  the  Figure  of  the  Earth  by  means 

of  the  Pendulum  vibrating  Seconds  in  differeut  Latitudes,  as  well  as  on  other    Subjects 

of  Philosophical  Inquiry.     4to,  London,  1825. 
Eaknshaw's  Appeal.     8vo,  L<mdon,  1808. 

Reidou  Clock  and  Watch  Making.     8vo,  Eilinburgh,  1826;  and  a  Reprint  about  1847. 
Henderson's  lli.storical  Treatise  on  Horology.     8vo,  London,  1836. 
Results  of  Experiments  on  the  Vibration  of  Pendulums  with  dilfereiit  Suspending  Springs, 

by  W.  J.  Fkodsiiam.     4to,  London,  18.39. 
Auuott's  Treatise  on  the  Management  of  Public  Clocks.     3rd  edition,  no  date. 
Time  and  Timekeepers,  by  Adam  Thomi'son.     12fno,  liondon,  1842. 
E.  J.  Dent  on  the  Construction  and  Manag«;mcnt  of  Chronometers.     8vo,  Lcnidon,  1812. 
Eiffe's  Improvements  in  Chronometers,   and  Molyneux's  Specification  of  Patent  for  Im» 

provement  in  Chronometers.     4to,  London,  1842. 
VuLLiAMY  on  Ivailway  Clocks.     8vo,  Loudon,  1845. 

B.  R.  &  J.  Moore's  Book  of  Designs  for  Clock  Cases.     Folio,  London,  1848. 
Clock  and  Watch  making,  by  E.  B.  Denison,  M.A.     12mo,  Ix>ndon,  1850. 
Corresjjondence  between  B.  L.  Vulliamy  and  the  Commissioners  of  Her  Majesty's  Woods 

and  Works.     London,  1851. 

PARLIAMENTARY  PAPERS. 

A  Return  (in  obedience  to  an  Order  of  the  House  of  Lords),  dated  May  18,  1847,  for  a  List 
of  Papers  relative  to  the  Great  Clock  for  the  New  Palace  at  Westminster.  Ordered  to 
be  printed  Juno  24,  1857. 

A  Return  to  an  Order  of  the  House  of  Lords,  dated  31st  of  May,  1847,  of  all  Specifications 
and  Estimates  sent  by  Mr.  Dent,  and  by  Mr.  Wiutbiiurst,  to  the  Office  of  Woods,  &c., 
relating  to  the  Great  Clock.     Ordered  to  be  printed  July  16,  1847. 

Copies  of  Three  Letters,  addressed  by  Mr.  Dent  to  the  Commissioners  of  Her  Miycsty's 
Woodfl  and  Furestis,  on  the  drd  May,  the  8th  June,  and  the  3rd  July,  1847,  respectively. 
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WHAT  IS  HOROLOGY? 

Not  a  few  of  those  into  whose  hands  these 
pag:es   may  fall  will    be    disposed    to    ask, 
**  What  is  Horolqgy  I — what  docs  it  mean  ?" 
And,  to  come  closer  home,  not  a  few  of  those 
who  are  engaged  in  the  watch  manufacture 
will  not  fail  to  ask,  what  **  Horology  "  can 
have  to  do  with  them  ?     It  will  be  the  en- 
deavour of  the  promoters  of  this  Journal  to 
answer  these  questions,   and    to    show  the 
bearing  of  science  upon  the  practical  manu- 
facture of  timekeepers  in  general. 

We  may  be  permitt^  to  remark,  that, 
although  it  may  not  be  generally  recognised, 
the  construction  of  a  watch  is  as  much  an 
effort  of  intellect  as  the  building  of  a  steam 
engine.  A  competent  knowledge  of  the 
principles  of  construction  of  the  one  is  as 
much  a  matter  of  study  as  is  an  understand- 
ing of  the  laws  of  action  of  the  other.  It 
requires  as  general  and  as  accurate  an  ac- 
quaintance with  the  ramifications  of  Natural 
Philosophy  to  improve  the  one  as  to  perfect 
the  other.  And  yet,  what  is  the  fact  ? 
Engineering  is  dignified  as  one  of  the 
"  liberar  professions,  and  watchmaking  is  a 
mere  trade  !  Let  us  endeavour  to  give  it 
«  position  more  worthy  of  Us  importance  and 
iti  merits. 

The   exclusively   practical  man  (who,  we 
humbly  submit,  is  to  be  preferred  to  the  mere 
theorist)  may  not  at  first  sight  sec  the  need 
of  going  beyond  his  own   well-bcutcn  circh; 
toaapn're  knowledge  of  whicli  he  docs  not 
exactly  see  the  object.     But  even  yuch  have 
sometimes     had     occasion    to    remark     the 
desirableness  of  knowing  a  little  more  than 
they  do,  and  of  being  thus  prepared  for  con- 
tingencies which  may  and  will  arrive  in  the 
eipcrience  of  all.      To  say  nothing  of  the 
higher  and  more  ennobling  efforts  of  intel- 
lectual knowledge,   it  is  surely  desirable  for 
all  to  have  a  good  and  sound  reason  for  every 
process  they  follow  and  every  construction 
they  adopt. 

If  we  look  around  us,  do  we  not  see  that 
in  the  present  state  of  society  the  man  of 
the  most  cultivated  mind  is  the  one  who 
takes  the  lead  on  all  occasions  \  No  matter 
what  his  origin,  the  man  of  intellectual  indus- 
try (or  clever  man)  will  be  able  to  hold  his 
own,  and  be  respected  and  treated  with 
deference  by  those  who  in  point  of  social 
position  would  otherwise  look  down  upon 
him. 

Can  we  conceive  a  more  noble  object 
than  the  endeavour  to  elevate  our  fellow- 
men  ?  And  ought  not  *'  Charity  to  begin 
tt  home  V*  There  are  among  the  practical 
Mkurera  of  Hcnrology  those  who  by  wealth 


and  attainments  have  great  power  of  action. 
We  appeal  to  them  to  lend  a  hand — aye,  and 
to  do  more, — to  give  by  their  energy  and 
talent  a  character  to  a  movement  that  is 
surely  worthy  of  the  best  of  us  —namely,  tiir 

rROMOTION  AND  KNCOUKAGEMKNT  OP  INTEL- 
LECTUAL   SDPERIORITV. 


DECIMALS. 

An  Artivle  for  our  Junior  Readers.    . 

One  of  the  objects  of  a  publication  devoted 
to  a  particular  art,  trade,  or  manufacture, 
should  be  the  improvement  of  the  junior  prac- 
titioners enj^aged  in  the  several  departments, 
and  to  furnish  such  preliminary  information 
as  may  enable  them  to  proceed,  step  by  step, 
from  the  consideration  of  the  first  or  elemen- 
tary principles, and  the  simplest  manipulations 
of  their  profession,  to  a  perfect  comprehen- 
sion of  its  most  difficult  propositions,  and  to 
the  i)ractice  and  execution  of  works  requir- 
ing the  greatest   accuracy  and  judgment. 

In  furtherance  of  such  an  object,  we.  intend 
to  devote  space  in  this  Journal  to  a  scries  of 
articles  particularly  addressed  to  our  junior 
readers  ;  and,  since  every  branch  of  the 
Watch  Trade  suffers  from  the,  want  of  a  uni- 
versal system  of  gauges,  and  as  any  new 
syston),  to  be  worth  any  thing,  must  be  based 
upon  tlie  decimal  principle,  we  shall  com- 
mence with  an  article  on  Decimal  Arithme.tic. 
These  articles  will,  of  course,  be  of  a  general 
character  only,  as  we  hope  to  fill  our  pages 
with  matter  of  greater  interest  than  details 
which  will  be  more  eifectually  inculcated 
at  one  of  the  classes  at  the  llorological  Insti- 
tute. 

When  it  is  considered,  not  only  that  almost 
all  calculations,  whether  relating  to  the  ex- 
pansion of  metab,  the  specific  gravity  of 
botlies,  the  relative  value  and  proportions  of 
different  weights  and  measure.**,  the  lengths 
and  oscillations  of  penduluujs,  simple  or 
compound  interest,  insurances,  the  probable 
durxitiou  of  life,  the  value  of  annuities,  &c., 
8cc.,  are  based  upon  the  decimal  principle ; 
but  that  all  tables,  whether  astronomical, 
philosophical,  commercial,  or  mechanical,  have 
at  least  their  fractional  parts  expressed  in 
dc<iimals,  it  will  at  once  be  evident  how  im- 
portant a  knowledge  of  this  kind  is,  as  a  pre* 
liminary  to  the  attainment  of  a  sound  scien- 
tific education.  In  fact,  no  scientific  work 
can  be  read  to  advantage  without  it. 

In  introducing  a  subject  like  decimal  arith- 
metic, we  shall  probably  be  asked.  Why  we 
introduce  into  a  should-be  scientific  journal 
that  which  may  be  obtained  from  every  trea- 
tise on  arithmetic  ?  In  additioa  to  tl\^t^^\!A 
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alreadj  given,  we  think  we  have  a  good 
answer  in  the  fact,  that  not  one  in  ten  of  thoae 
who  have  gone  through  the  ordinary  routine 
of  school  education,  have  any  knowledge  of 
the  principle,  or  appreciation  of  the  useful- 
ness of  decimals. 

Presuming  that  our  young  readers  have 
made  ever  so  little  progress  in  arithmetic,  they 
will  know  soniething  of  our  ordinary  system 
of  notation,  or  numeration,  as  it  is  generally 
called.  They  will  readily  understand  that  in 
any  roW  of  figures  which  can  be  written  down 
—say,  842 IG  for  instance  —  the  value  of  each 
individual  figure  is  not  simply  that  which 
its  name  imports;  thus,  the  figure  4  in 
the  above  example  does  not  indicate  four^ 
but  four  thousand ;  neither  does  the  2  mean 
twoj  but  two  hundred;  nor  is  the  1  one^  but 
ten;  in  fact,  the  6  is  the  only  figure  in  the 
row  which  represents  the  number  which  its 
name  indicates.  This  arises  from  the  fact 
that  the  figures  are  alfected  in  value  by  the 
position  which  they  occupy  in  the  row.  The 
figure  6  stands  in  the  right-hand  place,  which 
IB  called  the  place  of  units  or  onts ;  and  the 
value  of  every  utlier  figure  in  the  row  depends 
upon  how  maviy  places  it  stands  to  the  left  of 
the  figure  6,  the  first  place  to  the  left  being  the 
place  of  tens ;  the  second,  that  of  hundreds ; 
the  third  place  from  the  6,  or  the  fourth  in 
the  row,  that  oi'  thousands ;  so  that  the  value 
of  each  figure  increases  tenfold  at  every  step 
to  the  left  hand,  and  of  course  diminishes 
in  the  same  ratio  if  we  begin  at  the  left  and 
proceed  to  the  right  hand  of  any  row.  The 
least  observant  rejider  will,  by  this  time,  have 
seen  the  utility  of  this  system,  or  application 
of  the  law  of  increase  in  value  according  to 
position  ;  for  it  enables  us  to  express  large 
numbers  with  very  few  figures, — a  thing 
which  could  not  be  done  without  some  such 
arrangement.  Taking  it  for  granted  that  the 
foi*egoing,  which  is  simply  an  example  of  the 
ordinary  system  oi'  notation,  or  numbering, 
is  properly  understooil,  let  the  reader  take 
the  same  row  of  ligures,  and  place  a  dot 
to  the  right-hand  of  the  unit's  place  and  after 
this  dot  (which  is  called  the  decimal  point,  l>e- 
cause  it  serves  to  separate  the  decimal  from  the 
whole  number,  or  units)  place  several  other 
figures,  thus — 8421(>']2(J4.  Here  are  four 
figures  added  to  the  former  whole  number 
84216,  and  yet  the  value  of  that  number  has 
not  been  increased  by  so  much  as  a  single 
unit,  or  oner.  And  why  is  this?  Because  the 
dot,  or  decimal  point,  being  placed  in  its  posi- 
tion merely  to  indicate  where  the  units  termi- 
nate, and  the  decimal  figures  commence,  does 
not  affect  the  law  of  increase  to  the  left  hand 
and  decrease  to  the  right,  which  proceeds  just 
MS  thougli  no  point  had  been  iuter|)08ed.  To  a 
Movioe  it  wnjr  appear  paradoxical,  that  four 


figures  *  1264  should  be  added  to  a  number 
without  increasing  its  value  by  so  much  as 
one ;  but  if  he  has  read  carefully,  and  reverts 
to  the  law  already  referred  to,  he  will  find, 
not  only  that  it  is  true,  but  that  if  thousands 
of  figures  had  been  added  to  the  right-hand 
of  the  decimal  point,  their  aggregate  amount 
would  never  be  equal  to  one.  By  the  law 
he  will  find  tlmt  the  1  to  the  right  of 
the  dot  is  not  one,  but  one-tenth;  the  2, 
not  two,  but  %wo-hundredths ;  the  6, 
sltiL' thousandths ;  and  the  4,  four  ten-thou- 
sandi/is.  The  foregoing  number  84216*1264 
would  be  read  thus  :  Eighty-four  thousand 
two  hundred  and  sixteen,  decimal  one,  two, 
six,  four ;  aud  the  decimal  part  would  be 
equivalent  to  yVVW  ^^^^  ^'>  twelve  hundred 
and  sixty-four  ten-thousandth  parts  of  a  unit 
or  one. 

We  have  said  that  thousands  of  decimal 
figures  may  be  added  to  the  right-hand  of  a 
row  of  figures  consisting  of  a  whole  number 
without  increasing  it  by  one  ;  we  will  give 
another  illustration  of  this,  because  upon  a 
thorough  understanding  of  this  law  of  increase 
and  decrease  in  the  value  of  figures  according 
to  place,  depends  much  of  the  future  success 
of  the  student.  Let  us  take  the  number  1, 
and  placit)g  the  dot  after  it,  then  add  a 
9  (which  is  the  greatest  decimal  that  can  be 
added  in  one  figure),  it  thus  becomes  1  '9,  and 
is  read,  One  decimal  nine,  or  One  and  nine* 
tenths  (of  another  unit  or  one).  Kow  this 
1'9  is  short  of  the  number  2  by  one-tenth  (of 
a  unit).  Add  another  9,  and  it  becomes  1*99, 
one  and  ninety-nine  hundredths,  which  is 
short  of  2  by  one-hundredt/t  (of  a  unit)  ;  add 
a  third  9,  and  it  becomes  1  '999,  which  is  one 
and  nine  hundred  and  ninety-nine  thousandths^ 
which  is  still  less  than  2  by  one- thousandth 
(of  a  unit);  and,  strange  as  it  may  at  first 
npf>car,  the  reader,  if  he  has  patiently  read 
thi8  article,  will  see  clearly  how  it  is  that  if 
the  operation  of  adding  nines  had  been  con- 
tinued for  a  thousand  years,  still  the  result 
would  be  short  of  the  number  2  ;  for  he  must 
have  observetl  that  in  every  step  of  the  pro- 
cess, however  small  the  amount  required  to 
complete  the  number  2,  still  the  addition  of 
another  9  only  furnishes  nine  tentfis  of  that 
amount. 

We  trust  that  by  this  time  our  youn^^ 
readers,  who  may  have  known  nothing  ot 
decimals  before,  have  got  a  pretty  distinct 
perception  of  the  principle  upon  which  a 
knowledge  of  them  is  fotunded^  They  will 
know  that  a  dot,  or  decimal  point,*  between 
two  figures  denotes  units  on  the  left-hand,  and 

*  Sohictimcs  tlio  ikcimnl  point  is  a  comma,  thus  (,) 
When  tliu  dot  isiitiet),  it  should  lie  plaeed  abova 
the  line  on  which  the  figure  standi  thus  (*),  and  not 
00  the  lino  (.)  as  is  often  aonc. 
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tenths  OQ  the  right;  thej  will  remember  the 
Uw  of  increase  to  the  left  and  of  decrease  to 
the  right,  and  will,  after  a  very  few  trials,  be 
able  to  tell  the  value  of  the  decimal  part  of 
any  number  they  may  meet  with.  Should 
any  however  yet  be  in  the  dark,  let  them 
read  again  and  again  if  necessary,  ss  we  feel 
convinced  that  nothing  more  is  necessary  to  a 
thorough  comprehension  of  the  principle  ; 
which  is  all  we  intended  to  convey  in  this 
article.  The  subject  will  be  resumed  in  our 
next,  when  we  hope  to  advance  those  who 
shall  have  determined  to  proceed  with  tlic 
subject  another  step  in  their  progress. 


TO    OUR    READERS. 

As  wc  have  liad  the  temerity  to  rush  into 
print,  and  the  presumption  to  as.^ume  n  title 
of  some  importance,  it  may  be  expected  that 
we  should  furnish  some  reasons  for  the  step 
we  have  taken.  We  will  do  this  candidly  and 
truthfully,  although  it  may  be  that  wo  do  it 
but  imperfectly ;  and  most  happy  should  wc 
have  l>[*en  to  see  the  work  in  abler  and 
better  hands.  In  the  absence,  however,  of 
any  medium  of  communication  between  the 
various  branches  of  the  Watcli,  Clock,  and 
Chronometer  Trade,  or  any  vehicle  throu<;h 
which  their  position  and  standing  as  a  part 
(and  not  an  inconsiderable  one  either)  of  the 
manufacturers. of  this  country  could  be  esti- 
mated by  the  public,  we  have  presumed  to  iill 
a  gap  which  no  one  else  seemed  disposed  to 
enter. 

We  shall,  doubtless,  be  expected  to  show, 
(indeed  we  have  already  been  asked)  how  we 
intend  to  benedt  the  art  of  Watch-making  ? 
What  are  our  plans,  and  what  are  the  mate- 
rials at  our  command,  for  producing  a  change 
in  a  long-established  manufacture  ?  How  is 
tuch  a  thing  to  be  done,  without  great  power, 
influence,  and  capital  ? 

Now,  we  do  not  hold  it  impossible  for  a 
single  individual  to  regenerate  a  whole  com- 
munity, indeed  the  feat  has  been  performed, 
and  by  means,  to  all  appearance  quite  :is  in- 
adequate to  the  task,  as  that  of  a  Journal 
supported  by  the  working  Watchmakers  alone 
(if  alone  they  must  be  in  this  undertaking),  to 
eflect  a  great  and  beneficial  change  in  tlie  art 
—aye,  and  the  science  too— of  fforology  in 
this  country. 

Wo  freely  confess  that  we  have  been  in- 
duced to  undertake  the  editorial  department 
of  this  Journal  with  a  view  to  the  promotion 
of  the  incipient  Institution,  an  account  of 
which  forms  so  prominent  a  feature  in  its 
pages ;  at  the  same  time  we  reserve  to  our- 
•dves  the  right  of  approving  or  disapproving 
of  the  ooone  of  action  pursued  by  its  officers 


and  members,  and  of  expressing  our  opinions 
upon  its  laws,  management,  or  tendencies, 
free  from  all  control. 

Mind  can  no  more  come  in  contact  with 
mind  without  eliciting  a  spark  of  intellectual 
light,  than  can  flint  with  steel  without  bring- 
ing forth  the  spark  of  fire  ;  and  frequently 
the  more  forcible  the  contact,  the  brighter  the 
scintillations.  ,  Be  it  a  part,  then,  of  our  plan, 
to  place  the  materials  in  juxtaposition^  to  sup- 
ply the  intellectual  tinder,  which  our  corre- 
spondents may  fan  into  a  hiazo,  which  shall 
!  purify  by  its  light,  and  comfort  with  its 
warmth,  every  inembtT  of  the  Iforological 
,  fraternity. 

To  accomplish  this  portion  of  our  design,  we 
;  must  draw  largely  upon  the  resources  of  our 
friends  and  C4>rrespondents  ;  hut  they  must 
bear  in  mind,  that  contributions  to  the  stock 
of  general  knowle<lgc  do  not  impoverish,  but 
serve  to  increa.se  that  of  the  contributor. 

All  men  who  have  pas.sed  through  life  with 
their  eyes  open  mu.st  acknowledge,  that  more 
real  knowledge  and  more  experience  are  fre- 
quently gained  by  faihircs  than  by  success  in 
tiie  various  affairs  of  life ;  and  this  remark 
particularly  applies  to  those  engaged  in  the 
mechanical  arts.  And  this  fact  encourages  us 
to  the  atloption  of  another  part  of  our  plans, 
which  will  be  to  collect  and  transmit  to  our 
pages,  where  practicable,  the  authentic  inven- 
tions of  early  practitioners  in  the  art  of 
Watch  making,  whether  they  have  come  into 
general  use  or  not;  and,  where  possible,  to  give 
the  reasons  for  their  success  or  failure. 
Wherever  it  is  impracticable  to  transmit  the 
account  in  exlenso,  we  shall  give  references 
to  the  works  in  which  it  may  be  found. 

Descriptions  of  new  tools,  new  processes, 
and  new  inventions  in  the  art  will  receive 
immediate  attention,  and,  if  useful,  a  conspi- 
cuous place. 

The  statistics  of  our  manufacture  will  be  a 
subject  upon  which  we  hope  to  be  the  means 
of  imparting  some  useful  information. 

We  are  prepared  to  show  that  well-made 
English  watches  are  far  better  adapted  to 
encounter  the  contingencies  of  hard  wear,  and 
when  subject  to  it,  will  give  a  much  better 
performance,  and  moreover  can  be  made  at 
prices,  which  would  defeat  the  evils  of  foreign 
competition,  without  pecuniary  injury  to 
either  manufacturers  or  workmen,  provided 
they  will  only  be  honest  to  themselves  and 
each  other. 

We  shall  conclude  by  exprersing  a  liope 
that  Watch-makers  will  not  be  behind  other 
professions  in  supporting  an  organ  of  their 
own,  and  by  their  contributions  render  it 
worthy  of  the  profession  whose  interests  and 
improvement  it  shall  ever  be  its  constant  aim 
to  advance. 
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CLOCK    AND    WATCH    MAKERS' 

ASYLUM. 

TnB  building  belonging  to  this  institution 
is  at  length  complete,  and,  wc  believe,  ready 
for  occupation.  We  are  glad  to  learn  that 
an  election  of  candidates  is  to  take  place  in 
October  next ;  which  circumstance  will, 
doubtless,  be  the  means  of  adding  considerably 
to  the  list  of  annual  subscribers.  In  the 
achievement  of  any  work  of  pure  benevolence 
such  as  this,  or  of  public  utility,  such  as 
affording  instruction  and  the  means  of  moral 
elevation  to  the  leas  fortunate  members  of 
society,  much  of  the  success  dtrpends  upon 
example  ;  and  in  this  case  the  trade  is  much 
indebted  to  V.  Kniqiit,  Esq.,  who  was  the 
first  who  placed  100  guineas  at  the  disposal 
of  the  Committee,  and  to  this  timely  stimulant 
wc  have  no  doubt  nuicli  of  the  subsequent 
succisss  may  be  attributed.  The  manufac- 
turers (*f  Clerkenwell  followed  this  noble 
example  ;  the  shopkeepers  likewise  have  not 
coniined  themselves  to  small  donations,  many 
of  them  have  evinced  groat  liberality.  The 
result  h.is  lK»en  a  building  every  way  worthy 
of  its  intended  ubjcct  -namely,  to  provide 
a  comfortable  home  for  the  declining  years 
of  those  who,  by  age  or  infirmities  (to  which 
the  watch -making  business  so  peculiarly  pre- 
disposes), are  reduced  to  the  necessity  of 
becoming  the  recipients  of  other  men's 
bounty. 

ft  is  to  be  hoped  the  workmen  (now  that 
they  s<u^  the  building  which  has  been  pro- 
vided) will,  one  and  all,  contribute  their 
penny  per  week  (for  the  annual  subscription 
of  Five  shillings  is  but  a  fraction  moie),  and 
thus  entitle  themselves  to  a  vote  in  the  dis- 
tribution of  the  funds  of  an  Institution  cal- 
culated to  ease  the  aching  heart  of  many  a 
felluw  workman,  a  friend,  a  brother,  a  parent, 
or  perchance  their  own,  when  the  power  to 
labour  i.-»  g(me  past  recovery. 

1  h<3  life  of  this  Journal  may  be  but  short, 
although  we  will  endeavour  to  render  it  so 
useful  as  to  obtain  for  it  a  permanent  exis- 
tence ;  but  short  or  long,  we  will  always 
endeavour  to  find  room  in  its  columns  for  a 
paragraph,  or  an  advertisement  (gratis),  in 
promotion  of  the  interests  of  the  Asylum. 


tforrrspohOciue. 

To  ihv  Editor  of  die  IIouolooical  In-stithte 

Clerkenwell,  28th  August,  18.^58. 
Mr.  Editor, — Perceiving  that  it  is  in  con- 
templation to  commence  a  Journal  to  repre- 
sent the  Watch  an<l  Chronometer  interest,  as 
well  as  to  help  in  the  education  of  the  young 
intended  for  some  branch  of  those  trades,  I 
//iAe  tbc  liberty  of  asking  a  question — namely. 


if  it  is  your  intention  to  spare  a  corner  for 
i  the  admission  of  questions  relating  to  the 
:  subjects  upon  which  you  particulftrlj  treat, 
>  so  that  information  may  be  obtained  from 
!  Correspondents  even  if  you  should  not  your- 
self  be  prepared  to  give  the  answer. 

I  have  grown  grey  in  the  trade,  and  can 
remember  the  earliest  numbers  of  the  first 
periodical  professing  to  be  in  the  interest  of 
Mechanics,  and  Mechanical  science,  namely, 
the  Mcehnnic*s  Magazine.  I  was  but  a  laii^ 
but  I  still  remember  with  what  delight  I 
saw  questions  and  answers  upon  the  most 
rudimentary  mechanical  and  arithmetical 
problems,  and  am  not  ashamed  to  admit,  that, 
simple  as  tlu^y  were,  they  appeared  to  me 
at  the  time,  not  only  very  profound,  but  they 
certainly  did  start  many  a  train  of  thought, 
and  caused  amongst  labouring  men  many  a 
chat,  which  ended  in  the  best  results.  Now, 
I  cannot  but  think  that  the  adoption  of  such 
a  course  will  secure  you  a  great  many 
readers,  who  would  otherwise  fail  to  find 
sufiiciijnt  to  interest  them.     I  am,  &c. 

Vertical. 

To  the  Editor. 

August  28,  1858. 
Mr.  Editor,— My  master  went  out  the 
I  other  day  for  an  excursion — for  you  mu.st 
i  know  we  arc  not  xcry  busy.  After  dinner  I 
went  into  the  shop  -  for  he  did*nt  take  me 
with  him — and  I  noticed  that  it  was  past  one 
o'clock,  and  the  minute  hand  was  exactly 
over  the  hour  hand.  *'  Three-quarters  of  an 
hour  to  the  goo<l,"  So  1  sat  down  and  had  a 
snooze  -  "  A  joll}'  long  one,"  says  you  when  I 
tell  you  that  I  did'nt  wake  up  till  pa.st  four  ; 
an«l  then  I  found  the  minute  hand  exactly 
over  the  hour  hand,  between  four  and  five. 
Now  1  should  like  to  know  how  long  my  nap 
lasted,  for  I'm  bless'd  if  I  can  tell;  perhaps 
.some  of  your  young  ones,  more  cunning  than 
I  am,  will  find  it  out  for  me.  Your's  very 
humbly.  SoMNUS. 

(I  think  that  means  sieejit/,  don't  it.) 

NOTICES    TO    CORRESPONDENTS. 

All  Communications  for  this  Journal,  slmuhl  be 
atUiesscd  to  "  The  Editor,  "  at  the  Office,  19,  Saint 
John's  Square.  Clcikcnwell. 

TIjc  .Tournal  will  be  presented  to  McnilKTs  of  the 
Tnslitutc  this  month,  hut  cannot  l>c  ('(intinucd,  nntil 
tho  numUn*  of  annual  subscribers  amonnts  to  400, 
\fhcn  wc.  pledge  ourselves  to  do  so. 

We  have  inserted  the  letter  of  Vertical,  but  the 
course  re(*.ommcnded  by  him  had  bccu  uuicipated. 

SoMKiJS. — If  you  will  keep  wide  nwakc,  and  atten- 
tively read  the  articles  to  our  junior  readers  (but  not 
in  your  master*s  time,  mind),  you  will  Boon  be  able  to 
answer  sueh  questions  as  your's,  and  much  more  diffi- 
cult ones  too. 
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PROGRESS  OF  THE  BRITISH  HOROLOGICAL  INSTITUTE. 


Ik  our  first  number  we  devoted  a  considerable  space  to  an  account  of  the  Institute  — 
indeed,  some  of  our  readers  complained  (perhaps  not  unjustly)  of  the  amount  of  this  kind  of 
matter  contained  in  the  Journal.  We  fear  that  we  shall,  for  the  first  few  numbers  at  least, 
be  obliged  to  render  ourselves  obnoxious  to  the  same  charge.  Be  that  as  it  may,  we  must 
bear  it  with  patience.  But  for  the  Institute  this  Journal  would  not  have  been  in 
existence  ;  and  until  the  Institute  is  in  a  position  to  dispense  with  our  assistance — ^in 
fact,  until  it  gets  firmly  established,  we  feel  bound  to  devote  to  its  service  all  the  space 
its  officers  may  require.  Our  primary  object  is  to  serve  the  Institute,  and  we  promise  our 
readers,  that  when  that  is  placed  in  the  position  which  it  deserves  to  hold— which  the 
wants  of  the  Horological  community  so  much  require  that  it  should  occupy — and  which  it 
will  be  the  fault  of  the  Watchmakers  if  it  does  not  attain,  they  shall  not  want  matter, 
of  a  kind,  and  we  hope  of  a  quality,  suitable  to  the  demand.  The  progress  of  the  Insti- 
tute, we  are  pretty  certain,  will  be  slow — for  it  has  not  only  to  travel  the  level  line  of  in- 
difierence,  but  to  surmount  a  steep  incline  of  ignorance  and  prejudice— prejudice,  too,  not  of 
a  dormant  kind,  but  active  and  mischievous.  We  trust  this  will  subside — that  better  feelings 
will  predominate.  If  any  thing  could  shake  our  confidence  in  the  ultimate  success  of  an 
institution  so  well  calculated  to  supply  an  urgent  necessity— a  necessity  admitted  even  by 
its  opponents,  it  would  be  the  fact  that  any  pressure  or  undue  infiuence  were  used  to  gain 
a  single  member ;  we  believe  every  one  of  its  supporters  would  repudiate  such  an  inter- 
ference ;  and  we  trust  we  shall  not  again  hear  of  that  system  of  intimidation  which  has 
made  its  first  essay  against  the  Institute  in  one  of  the  most  contemptible  forms  that  can 
well  be  conceived.  We  hope,  however,  for  the  sake  of  the  parties  themselves,  that 
reflection  will  point  out  their  error,  and  prudence  suggest  another  course,  and  that  where 
the  Institute  cannot  receive  a  conscientious  support,  it  will  not  be  attacked  with  secret 
and  unlawful  weapons.  If  such  a  course  is  persisted  in,  we  have  the  remedy  in  our 
own  hands,  and  shall  not  fail  to  use  it. 

We  are  happy  to  say  that  the  number  of  the  members  is  steadily  increasing.  The 
Reading-room  is  opened  every  evening,  from  seven  till  ten ;  and  it  only  requires  a  few 
good  Lectures  to  give  an  impetus  which  shall  ensure  its  ultimate  success. 

On  the  6th  of  September  a  General  Meeting  of  the  Members  was  held  at  Myddleton 
Hall,  for  the  purpose  of  electing  Trustees  and  other  officers,  and  for  passing  the  laws,  ho. 
At  this  meeting,  Mr.  W.  Hislop,  Jun.,  F.R.A.S.,  was  called  to  the  chair,  and  briefly 
opened  the  proceedings  by  stating  the  objects  of  the  meeting  to  be,  the  election  of  officerSi 
and  passing  laws,  &c. ;  for  although  some  of  the  offices  had  been  filled  by  election  at  a 
previous  meeting,  that  meeting  could  scarcely  be  deemed  a  meeting  of  Members  (it  being  in 
fact  a  public  meeting,  viz.,  that  at  which  the  Institute  was  formed  on  the  15th  of  June), 
and  therefore  it  was  thought  advisable,  now  that  a  considerable  number  of  members  had 
enrolled  their  names,  and  were  about  to  pass  laws,  that  a  formal  and  legitimate  elec* 
tion  of  the  whole  of  the  officers  should  take  place  at  the  same  time,  or  at  least  that  they 
should  be  nominated  at  the  present  meeting,  which  should  be  adjourned  till  a  future  day 
for  their  election. 

The  draft  of  the  Rules,  or  Laws,  as  given  in  our  last,  were  then  read  entire,  and  after- 
wards seriatim,  and  were  passed,  with  the  exception  of  Rules  6,  8,  14,  and  17,  which  also 
(after  some  amendments)  were  passed  in  the  amended  form. 

It  was  then  moved  by  Mr.  Moore,  seconded  by  Mr.  Trewinnard,  and  carried,  "  That  the 
Council,  which  was  ultimately  to  consist  of  Forty  members,  should  be  limited  to  Twenty 
(of  whom  Five  should  form  a  quorum)  until  the  Annual  Meeting  in  June,  1869.*' 

It  was  also  moved  by  Mr.  Johnson,  seconded  by  Mr.  Purser,  and  carried,  '*  That  the 
election  of  a  President  and  Vice-President  of  the  Institution  should  likewise  be  deferred  till 
tlie  Annual  Meeting." 

The  nominations  were  then  made  to  the  various  offices,  and  Thirty-one  Gentlemen  were 
nominated  as  Members  of  Council,  the  election  of  all  of  whom  was  deferred  till  September 
Idth,  to  which  day  the  meeting  was  then  adjourned  for  that  purpose. 

At  the  dose  of  the  meeting  the  Chairman  solicited  donations  or  loans  of  books,  models, 
&c,  for  the  use  of  the  Institute.  The  Secretary  also  said,  that  he  had  already  received 
several  models,  and  that  he  himself  would  place  100  volumes  at  the  disposal  of  the  Council. 
The  meeting  then  terminated. 
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On  the  Idfcb  of  September  the  members  again  met,  and  Mr.  W.  Hislop,  Jun.,  was  elected 
as  Chairman. 

It  was  then  moved  by  Mr.  Trewinnard  and  seconded  by  Mr.  Brooks,  "  That  the  Trustees 
and  Treasurer  be  ex  officio  Members  of  Council."— This  was  objected  to  by  Mr.  Hux,  as  an 
alteration  of  a  Rule  ;  but  it  having  clearly  been  shown  to  be  an  omission  and  contrary  to  all 
precedent,  it  was  carried  by  20  against  5. 

It  was  then  proposed,  that  the  names  of  all  those  persons  nominated  as  Councillors  who 
had  not  paid  their  sul»criptions  should  be  struck  off  the  Balloting  Lists  ;  but  this  pro- 
position  was  negatived. 

Messrs.  Warmak  and  Ejrk  were  then  elected  Scrutineers  ;  and,  on  the  motion  of  Mr: 
Johnson,  seconded  by  Mr.  Catherwood,  it  was  carried,  ^*  That  tlie  ballot  should  close  at 
Nine  o'clock."— The  balloting  then  proceeded  ;  and,  having  closed,  shortly  after  Nine,  the 
Chairman  announced  the  following  Gentlemen  as  duly  elected,  viz  : — 

VALENTINE  KNIGHT,  Esq.,  S,  Cornwall-terrace,  Regent's  Park. 
JAMES  ADAMS,  Esq.,  SI,  St.  JTohn's-square. 
£.  J.  THOMPSON,  Esq.,  5  &  6,  Fercival-street. 

€tninvtr. 

Mr.  E.  D.  JOHNSON,  9,  Wihnington-sqaarc. 

^tnretAvc. 

Mr.  J.  BREESE,  Sen.,  49,  Myddleton-street. 

((Tountfl. 

Mr.  J.  S.  ADAMS,  21,  St  John's-square.  Mr.  CHAS.I.  ELAFTENBERGER,  157,  Regent-st 


„  J.  S.  BAKER,  U,  Great  Sutton -street. 

„  J.  BENNETT,  F.R.A.S ,  65,  Cheapstde. 

,,  S.  A.  BROOKS,  52,  Great  Sntton-street 

„  F.  CATHERWOOD,  18,  Gcrrard-street. 

„  D.  CLARKE,  8,  Goswell-road. 

H  W.  B.  CRISP,  81,  St.  John's-street-road. 

M  W.  HISLOP,  Jan.,  F.RA.S.,  108,  St  John's- 

street-road. 
„  B.  B.  HUX,  10,  Spencer-street 


„  KULBERG,  3,  Denmark  Grove. 

„  B.  MARRIOTT,  High-street,  Islington. 

„  H.  MOORE,  Islington  Spa. 

.,  G.  MYXNE,  2,  Great  Percy-street. 

„  F.  POTTER,  17,  New  Charles-street 

„  H.  RICHARDS,  2,  Charles-street,  Citj-road. 

„  J.  TREWINNARD,  33,  Hatton  Garden. 

„  J.  F.  WATSON,  21,  St  John*s-square. 

„  J.  C.  WEBB,  53,  Spencer-street. 


A  vote  of  thanks  was  then  given  to  the  Chairman,  and  the  meeting  closed. 

Since  the  above  meeting  the  Council  have  held  two  meetings,  viz.,  one  on  the  22d,  and 
one  on  the  29th  of  September.  At  the  former,  Sub -committees  were  appointed  for  manage- 
ment, finance,  &c. ;  and  at  the  second,  Mr.  W.  Hislop,  Jun.,  F.R.A.S.,  was  chosen  as 
Chairman  of  the  Council,  and  Mr.  R.  B.  Hux  as  Vice-chairman,  until  the  Annual  Meeting 
in  June,  1869  ;   a  Committee  has  also  been  appointed  to  frame  a  set  of  bye-laws. 

As  we  shall  shortly  publish  in  the  Journal  the  whole  of  the  Laws  and  Bye-laws  complete, 
we  merely  insert  the  three  amended  Rules  in  the  form  they  will  now  take,  together  with 
the  Resolution  before  alluded  to,  which  ought  to  be  considered  as  an  addition  to 
Rules  9  and  14,  and  will  probably  at  some  future  time  be  embodied  in  them. 

THE  AMENDED  RULES,  WITH  THE  RESOLUTION. 

Mbmbebs'  Votes. 
6.  That  all  matters  affecting  the  general  interests  of  the  Institute,  except  the  alteration  of  laws 
or  the  making  of  new  ones,  shall  1^  decided  by  a  majority  of  votes  at  a  Qeneral  Meeting ;  and 
that  on  all  questions  on  which  members  are  entitled  to  vote,  they  shall  each,  in  the  first  instance, 
be  entitled  to  one  vote  only,  and  to  one  additional  vote  for  three  consecutive  years  of  member- 
ship, when  the  member  shall  be  entitled  to  two  votes,  which  shall  be  the  maximum.  All  General 
Meetings  shall  be  convened  bv  notice  from  the  Secretary  in  writing ;  and  all  notices  to  be  deemed 
duly  served  if  delivered  to  the  membo'  personaUy,  or  left  at  his  registered  residence  or  posted 
thereto,  three  dear  days  previous  to  the  General  Meeting,  unless  such  General  Meeting  be 
called  for  making  alterations  or  amendments  in  or  addition  to  the  laws,  in  which  case  six  days 
notice  shall  be  given. 
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Communications. 
8.  All  communications  on  business  connected  with  the  Institute  must  be  addressed  to  the 
Secretary  at  the  office,  accompanied  by  the  name  and  address  of  the  applicant;  but  all  written 
lectures  or  original  papers  on  horological  or  other  subjects,  designed  for  the  use  or  instruction 
of  the  members  by  bemg  read,  or  placed  in  the  Library,  should  be  addressed  to  the  Council  for 
approval,  and  may  at  the  option  of  the  sender  have  a  distinguishing  mark  or  motto  only  attached, 
accompanied  by  the  real  name  under  enclosure  with  a  simimr  mark,  which  enclosure  snail  not  be 
opened  unless  the  communication  be  accepted  and  adopted. 

Treasurer. 

14.  That  a  Treasurer  shall  be  appointed  by  the  members,  who  shall  receive  all  cash  belongme  to 
the  Institute,  and  keep  an  account  thereof;  all  disbursements  on  account  of  the  Institute  shall  be 
made  by  him  (through  the  Secretary),  for  which  his  (the  Treasurer's)  sufficient  authority  shall  be 
an  order  signed  by  two  or  more  of  the  Finance  Committee,  the  said  Committee  having  first 
obtained  the  signature  of  the  Chairman  of  the  Council  to  sudi  account,  which  Committee  shall 
consist  of  Three  of  the  members  chosen  by  the  Council  from  its  own  body. 

That  all  receipts  for  cash  shall  be  signed  by  the  Secretary,  who  shall  pay  all  moneys  he  may 
receive  (on  account  of  the  Institute)  into  the  hands  or  to  the  account  of  the  Treasurer  within 
fourteen  days  of  his  receiving  the  same. 

Annual  Report  and  Auditors. 
!?•  The  Annual  Meeting  of  the  Institute  shall  be  held  in  the  month  of  June  in  each  year, 
at  which  the  Council  shaU  cause  a  Report  to  be  made  of  the  progress  and  then  present  state 
of  the  Institute ;  such  Report  to  be  accompanied  by  a  Balance  Sheet  prepared  by  the  Secretary, 
giving  a  £ur  statement  of  the  receipts  and  disbursements  during  the  past  year,  together  with 
an  account  of  the  assets  and  liabilities  of  the  Institute ;  and  that  such  Balance  Sheet  shall  be 
audit^  and  approved  by  two  Auditors  (members  of  the  Institute,  but  not  of  the  Council); 
and  that  such  Report  and  Balance  Sheet  shaU  be  printed,  and  each  member  entitled  to  a  copy. 

That  all  Nominations  for  Officers  shall  be  made  in  writing  at  least  one  month  previous 
to  the  time  of  Election ;  Lists  of  such  Nominations  to  be  posted  in  the  Institute,  and  a  copy 
sent  to  each  member  Six  clear  days  previous  to  the  Election. 

The  Auditors  for  the  first  year  to  be  chosen  at  the  first  General  Meeting  of  Members 
which  takes  place. 


WHAT  IS  HOROLOGY? 

{Continued  from  page  11.) 

A  full  and  complete  answer  to  the  question 
*'  What  is  Horology  ? "  could  not  be  con- 
tained in  a  nutshell.  It  inyolves  the  con- 
sideration of  the  art  in  its  origin  as  well 
as  in  its  multitudinous  ramifications.  Our 
Journal  is  intended  to  be  an  answer  to  the 
question  in  ezlensoy  by  considering  alike  the 
history  and  practice  of  the  art,  and  by 
tracing  its  origin  and  conditions  in  earlier 
times,  as  well  as  its  gradual  improvement 
and  present  condition. 

The  following  is  intended  as  a  condensed 
account  of  the  earlier  modes  of  measuring 
time,  and  of  the  steps  whereby  the  great 
foundation  principles  of  the  present  construc- 
tion of  timekeepers  became  established. 

The  term  horology  is  from  two  Greek 
words,  signifying  a  discourse  and  an  hour, 
or  the  science  of  hours. 

From  the  term  "  horologium^  having 
been  applied  by  ancient  writers  indiscri- 
minately to  all  instruments  which  had  any- 
thing to  do  with  hours,  whether  sundials, 
clepsydras,  or  instruments  for  representing 
the  motion  of  the  heavenly  bodies,  like  our 
orreries  and  planetaria,  great  difficulty  is 
found  in  identifying  the  contrivances  of 
which  they  speak. 


It   is  said    by  some,  that  clepsydrsB,  or 
water  clocks,   were  in  use  before  the  con- 
trivance of  sundials  ;  but  this  seems  to  want 
proof.     We  can  easily  believe  that,  even  in 
the  most  primitive  conditions  of  society,  some 
method  of  measuring  time  was  speedily  found 
necessary.      Those  who  were  blessed  with 
quick  observation — and,  doubtless,  such  per- 
sons existed  then  as  now — would  very  soon 
notice    the  shadows  of  the  trees  or  rocks, 
and  that  such  shadows  moved  over  a  certain 
space  as  the  sun  passed  across  the  heavens. 
They  would  also  observe  that   the  shadow 
always  stood  at  a  certain  point  when  the  sun 
was  the  highest,  thus  dividing  the  day  into 
two  equal  parts.     It  would  then  be  easy  to 
subdivide  the    space    passed    over    by  the 
shadow     into     any   convenient    number  of 
spaces,  and  the  position  of  such  shadow  in 
respect  to  those  marks  would  indicate  roughly 
the  passing  of  time.     The  next  step  would  he 
the  erection  of  a  pillar,  or  setting  up  a  pole, 
in   the  most  convenient  position,     and    the 
marking   down    of    something  like  an  hour 
circle.     It  would,  however,  now  be  found, 
that  'the  only  position  in  which  the  shadow 
would  point  to  the  same  place  at  the  same 
time  of  day  all  through  the  year  was,  when 
it  was  placed  parallel  to  the  axis  of  the  earth, 
and  consequently  in  our  UQm\v^\i««^  y^v&Xv^ 
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towards   the    north.      This  woald  alter  its 


It  is  interesting  at  this  point  to  observe* 


inclination  at  rarions  places,  according  to  the  that  the  going  back  of  the  shadow  upon  the 
latitude,  or  distance  from  the  equator.  Still  {  sundials  is  supposed  to  have  attracted  the 
a   perfectly  upright    gnomon  would  by  its  j  notice  of   the  Babylonian  astronomers,  and 


shadow  indicate  the  precise  hour  of  noon  at 
certain  seasons  of  the  year. 

There  is  some  pretty  good  (if  not  abso- 
lutely positive)  evidence,  that  the  famous 
obelisks  of  the  Egyptians  were  intended  as 
gnomons.  We  know  on  good  authority  that 
pillars  were  used  as  such  in  Greece  and 
Italy;  and  nothing  seems  more  likely  than 
that  when  Augustus  applied  to  this  purpose 
the  two  grand  obelisks  which  he  caused  to  be 
removed  from  Egypt  to  Rome,  he  merely 
continued  the  use  to  which  they  had  been 
devoted.  There  is  a  curious  quotation  in 
Josephus,  which  implies  that  the  Egyptians 
really  did  use  these  obelisks  for  the  purpose 
indicated  ;  which  quotation  has  the  claim  of 
superior  antiquity  as  an  authority,  referring'as 
it  does  to  the  time  of  the  Israelitish  Exodus. 

The    sundial  of  Ahaz  mentioned  in  the 
20th  chapter  of  the  2d  Book  of  Kings  is  the 
first  on  record,  and  enables  us  to  give  a  very 
early  point  in  the  history  of  the  invention, 
without  affording  any  due  to  its  origin.    It 
is  necessary  to  notice  here,  that  the  Hebrew 
has  no  word  to  express  a  dial;  the  word  in 
the  passage  in  question  signifying  BtepSy  or 
degrees^  the  degrees  or  steps  of  Ahaz.   This 
has  led  a  considerable  number  of  commen* 
tators  to  conclude  that  this  famous  dial  was 
nothing  else  than  a  stair,  formed  with  so  much 
art  and  proportion  that  the  shadows  of  the 
steps  expressed  the  hours  and  course  of  the 
son.    From  the  manner  in  which  it  is  men- 
tioned it  seems  to  have  been  considered  rare 
and  curious,  since  it  was  distinguished  by  the 
name  of  the  King  by  whom  it  had  been 
erected.    It  would  appear  from  the  fact  that 
this  king  Ahaz  sent    from  Damascus  the 
pattern  of  an  altar  which  he  saw  there,  with 
oirections  to  make  one  like  it  at  Jerusalem, 
that  he  was  what  we  should  call  in  these  days 
a  man  of  taste,  and  a  collector  of  curiosities. 
Probably  this  dial  was  one  of  his  curiosities, 
and  perhaps  originated  like  the  altar,  being 
either  imported  from  abroad  or  made  ^m 
the  pattern  of  one  that  he  had  seen  elsewhere. 
The  Jews  were  not  remarkable  for  their 
inventions,  and  it  is  by  no  means  necessary 
to  suppose  that  the  use  of  sundials  originated 
among  them.     Doubtless,  however,   as  we 
have  already  observed,  they  had  their  common 
and  popular  method  of  measuring  time  by  the 
length  and  inclination  of   the  shadows  of 
stationary  objects,  which  in  all  times  and 
countries  have  served  for  that  purpose,  and 
wtich  continue  in  use  among  the  peasantry 
of  some   cultivated  nations  at  the  present 


that  the  object  of  the  embassy  which  was 
sent  to  Hezekiah  was,  to  know  the  occasion  of 
this  wonder. 

One  of  the  explanations,  and  by  no  means 
an  unlikely  one,  given  of  the  construction  of 
the  dial  of  Ahaz  by  the  Rabbis  is,  that  it  was 
a  concave  hemisphere,  in  the  middle  of  which 
was  a  globe,  the  shadow  of  which  fell  upon 
division  lines  engraved  on  the  concavity.  The 
use  of  such  a  dial  will  be  illustrated  by  the 
fact,   that  the  pillar  or  obelisk  used  as  a 
gnomon  was  ultimately,  as  an  improvement, 
surmounted  by  a  ball  supported  on  a  small 
stem,  and  so  elevated  that  its  shadow  was 
thrown  upon  the  neighbouring  soil  with  great 
precision.     Curiously  enough,   the  elevated 
ball  has  been  revived  in  our  own  day  for 
marking  the  passage  of  time,  not  indeed  by 
its  shadow,  but  by  its  elevation  and  fall  in 
connexion  with  one  of  the  marvels  of  modern 
times, —  the   electric   telegraph.      The   ball, 
however,  was  by  no  means  an  essential  part 
of  the  concave  hemispherical  dials,  a  simple 
stylus  being  more  usually  employed  to  cast 
the  required  shadow. 

It  is  pretty  clear  therefore  that  the  first 
sundials,  properly  so  called,  were  the  inven- 
tion of  the  Babylonians.      This  nation  was 
among  the  earliest  cultivators  of  astronomy, 
and,  as  well  as  the  other  nations  of  the  East, 
divided  the  day  into  60  parts.   They  also  had 
a  duodecimal  division  of  the  day  ;  for  Hero- 
dotus tells  us,  that  the  Greeks  learned  of  the 
Babylonians  to  divide  the  day  into  12  equal 
parts.     We  also  learn  from  this  statement 
the  fact,   that  the  western  nations  derived 
their  first  horological  knowledge  from  Baby- 
lonia.   From  them  they  learned  the  use  of 
two  instruments,— the  pole  or  sphere,  and  the 
gnomon  ;  the  gnomon  being  the  sundial,  and 
the  pole  or  sphere  being  a  moveable  instru- 
ment, for  we  find  one  used  in  the  famous  ship 
of  Hiero  described  by  Athenaeus. 

The  earliest  sundial  of  which  we  have  any 
definite  description  was  the  hemicycle,  or 
hemisphere  of  the  Chaldaean  astronomer 
Berosus,  who  probably  lived  about  540  years 
before  Christ.  This  was  the  most  simple  of 
all  sundials,  and  thus  probably  preceded 
others.  It  required  no  mathematical  theory 
for  its  construction,  a  distinct  notion  of  the 
apparent  motions  of  the  heavenly  bodies  alone 
being  sufficient. 

To  understand  this  dial,  let  us  suppose  a 
concave  hemisphere  placed  horizontally  in  an 
open  space  with  the  concavity  turned  towards 
the  zenith,  and  let  a  ball  be  suspended,  or 
fixed  in  any  way,  at  its  centre.     When  the 
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Ban's  centre  risea  above  the  horizon,  the 
shadoir  of  the  ball  will  enter  the  hemisphere, 
Hid  throagbout  the  daj  the  sun's  shadow  will 
trace  its  path  on  the  inude.  Now,  if  the  linea 
described  hj  the  shadow  on  the  solstitial  and 
equinoctial  dajs  be  traced  on  the  inside  of 
the  sphere,  and  also  on  as  many  intermediate 
days  as  convenient,  and  these  tinea  be  divided 
into  twelve  equal  parts,  lines  being  drawn 
through  the  points  of  intersection,  we  shall 
have  a  series  of  oblique  lines  which  will 
divide  the  period  between  sunrise  and  sun- 
set on  anj  day  of  the  year  into  twelve 
portions,  called  of  old  temporary  houT$. 

Anazimander,  who  introduced  the  first 
actual  dial  into  Greece,  had  travelled  in 
Cfaaldanjand  thus  h:id  become  acquaintp4  with 
this  construction.  His  dial  marked  the  equi- 
noxes and  solstices,  and  by  this  means  the 
seasons.  These  dials  were  named  bj  the 
Greeks  ata^  a  boat,  and  mua^atgov,  a  hemi- 
tpkere.  This  class  of  hollow  hemispherical 
dial  is  represented  hjfig.  1,  drawn  from  one 
Pig.  1. 


found  about  150  years  ago  at  Ravenna,  and 
appeared  mouuted  on  the  shoulders  of  a  Her- 
cules.    Fig.  2  represents  a  large  marble  sun- 


dial on  the  point  of  a  rock  on  the  right  of  the 
monument  of  Thrasyllus  at  Athens.  Le  Roy, 
a  French  antiquarian,  thinks  it  corresponds  to 
that  which  we  have  already  described  as  the 
invention  of  Berosaa.  It  is  from  Vltruvius 
diat  we  get  the  particulars  as  to  these  dials  of 
Berosus  ;  but  he  is  not  very  defiaite  as  to 
the  actual  inventor,  and  may  possibly  mean 
merely  that  Berosus  first  introduced  the  in- 
■trument  to  the  notice  of  the  western  nations. 
In  this  case  it  may  well  have  b'3en  in  use 
befim  tbe  time  of  Aba^  and  have  become 


known  to  him  when  be  went  to  meet  tbe 
Assyrian  king  at  Damascus. 

&)me  think  that  ^f .  3  and  4  best  answer 

the  description  of  the  dials  of  Berosus.  Fig.  3 

Pig.  3. 


is  from  one  of  white  marble  found  at  Civita 
in  1762,  and  is  particularly  interesting  as  one 
of  the  most  simple  and  primitive  of  its  class. 
The  other,  also  of  marble,  was  discovered  in 
Fig.  i. 


Mount  Tusculum,  near  Borne,  in  1726,  and 
forms  the  principal  subject  of  a  dissertation 
by  Zuzzeri,  an  Italian  antiquarian,  who  sap- 
poses  it  to  have  belonged  to  Cicero,  who  in 
one  of  his  letters  speaks  of  having  sent  an 
korologium  to  his  villa  |  near  Tusculum. 
There  is  also  a  dial  in  the  Elgin  collection 
of  the  British  Museum,  which  exhibits  four 
different  dials  on  as  many  faces  of  the  stone, 
and  which  is  conjectured  to  have  been  intend' 
ed  to  show  the  hour  at  one  of  the  cross  ways 
of  Athens,  at  which  city  it  was  fonnd, 
(Tb  6e  contintted.') 


COLE'S  RESIIIENT  ESCAPEMENT. 


a  description  of  my 

iproved  escapement  for  publication,  I  regret 
nut  having  been  able  to  prepare  a  drawing 
and  full  particulars,  and  that  I  [can  now 
only  state,  my  principal  design  in  making 
the  improvement  was,  to  remedy  the  common 
liability  of  detached  lever  watches  to  error  of 
acceleration  on  time  from  the  casual  influence 
of  external  motion  on  tlie  balance. 

This  very  desirable,  objctV  »  tww  w«a.- 
pletelj  effected  by  tbe  t\me  'gieaft^Vwi^  ■^ito- 


so 
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pertj  of  the  principle  employed,  and  which  I 
inaj  briefly  explain  to  consist  in  making 
either  the  escapement  wheel  or  the  pallets  of 
*nch  a  form  aa  to  produce  a  slight  recoil  of 
the  wheel,  bj  motion  of  the  pallets,  in  both 
the  locking  and  unlocking  directions,  thus 
giving  to  the  lever  an  elastic  or  resilient 
action,  which  allows  the  ruhy  pin  to  pass,  by 
«  small  displacement  of  the  lever,  instead  of 
the  ordinary  abrupt  banking  ;  the  lever  being 
instantly  restored  to  its  first  position  by  the 
escape  wheel  pressure  on  each  pallet  respec- 
tively, the  balance  and  impulse  pin  returning 
always  correctly  to  the  former  condition  of 
•imple  action,  i^er  traversing  more  than  an 
entire  revolution  from  the  point  of  rest. 

Zn  addition  to  the  above,  a  simplification 
results  from  the  disuse  of  banking-pins,  and 
also  of  the  guard  pin  and  roller.  The  guard 
pin  and  roller  may,  however,  be  osed  at  dis- 
cretion.  A  further  advantage  is  gained  by 
the  improved  form  of  the  wheel  teeth  and 
pallets,  which  admit  of  closer  scaping,  with 
perfect  freedom,  and  an  economy  of  power 
otherwise  lost  in  drop,  allowing  the  use  of  a 
greater  weight  of  balance  and  stronger  pen- 
dulom  ipriag, 

I  may  here  mention,  that  all  watches  made 
bj  me  on  the  Besllient  Lever  principle  liave 
performed  in  the  moat  satisfactory  manner ; 
and,  however  much  the  wmght  of  balance 
may  be  increased  (within  proper  limits),  the 
ruby  pin  and  pivots  are  subject  to  no  injury 
&om  excess  of  motion,  as  in  riding,  or  by  im- 
properly moving  the  watch  instead  of  the  key 
in  tim  art  of  winding, 

Tliis  improved  escapement  is  also  less  liable 
to  dlBarrangement  in  the  process  of  cleaning, 
though  done  by  persons  previously  nnacquaint* 
ed  witli  the  principle ;  and,  by  reason  of  the 
new  form  of  the  wheel  teeth,  and  reduced 
pallet  angles,  is  found  to  retain  the  oil  better, 
and  main  tain  more  permanently  the  proper 
extent  of  vibration, 

I  am,  Sir,  your  obedient  servant, 
19,  Deronshlre  Street,  J.  F.  COLE. 

Queen  Square,  Bloomsbiuy, 

P.  S. — I  may  here  mention,  that  the  above 
time>preserving  principle  was  introdaced  by 
me  in  the  Duplex  and  Chronometer  Escape- 
ments, of  which  various  examples  ere  extant 
in  watches  completed  and  sold  from  1643  to 
1849. 


[We  believe  we  shall  be  able  to  give  the 
complete  specification  and  plate  of  Mr. 
Cole's  escapement  in  an  early  number  of  the 
Jourmal. — Ed.] 


SHERRATT'S  TIME  GLOBE,  OR 
PLANETARY  CLOCK. 

"  It  ii  intercstiDg  lo  ramioHte  on  what  ia  pnesing 
in  Tarioos  parM  of  the  world  at  the  SBtne  moment. 
While  some  of  tho  inhabitants  of  earth  are  cnjoving 
&«  warmth  of  a  meridian  sun,  othcre  arc  plunghing 
the  trackless  deep  in  the  obKurily  of  midniglit, 
■ome  are  at  their  morciiig  aiocalions,  eome  at  their 
noontide  meal,  tome  enjojing  the  evening  hreeie, 
othun  ranewiog  their  strength  and  vigour  in  the 
repoM  oF  night,  and  all  at  the  same  instant  of 
time."— Gnf.'>  May.,  xcii ,  p.  607,  (1833.) 

We  insert  an  engraving,  with  so  much  of 
the  inventor's  prospectus  as  is  descriptive  of 
the  invention,  which  is  now  on  view  at  the 
South  Kensington  Museum.  Our  friends 
will,  doubtless,  perceive  in  tliis  article  a 
modification  of  the  principle  of  the  Geogra- 
phical Clock  which,  in  their  school-boy  days, 
figured  nt  the  beginning  of  Goldsmith's  Geo< 
graphy,  and  yielded  so  many  hours  of  inno- 
cent and,  we  mny  add,  rational  amusement. 

The  prospectus  says,  "  Few  now  are  thcro 
among  us  who  have  not  both  friends  and 
relations  scattered  over  the  many  depend- 
encies and  colonies  of  their  native  land.  To 
such  then,  and,  in  fact,  to  all  who  value  an 
object  of  the  most  essentially  domestic  use, 
my  7\me  Globe  or  Keeper  must  recommend 
itself ;  it  being  a  Terrestrial  Globe,  rotating 
on  its  axis  simultaneously  with  the  pointer 
or  hand,  together  making  one  revolution 
before  the  24-bour  clock-face  in  that  time. 
Every  Iiour  is  divided  into  twelve  parts,  of 
five  minutes  each,—  the  quarters  and  halves 
being  more  distinctly  marked.  The  several 
portions  of  the  day  are  also  inscribed  and 
coloured  thereon,  and  the  cardinal  points 
given.    In  a  right  line  with  the  pointer  a 
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black  meridian  passes  over  whatever  place 
on  the  glohe  the  time  may  be  set  for,«-shew- 
log  it  not  only  there  but  at  nil  other  places 


London  enterprise,  the  probability  is  that  at 
this  moment  we  should  not  have  had  a  single 
silk  loom  in  this  country,  whereas  the  trade 


under  the  same  meridian.     On  turning  a  but-    employs  but  little  short  of  three  quarters  of 
ton,    which    projects    through    the  circular    a  million  of  people.     But,  like  the  lace-trade, 


opening  of  the  glass  cover,  it  will  cause  the 
white  meridian,  attached  at  the  south  pole 
of  the  globe,  to  move  over  any  place  at 
which  the  time  is  required  to  be  known ;  and 
the  index  fixed  thereto,  on  passing  before 
the  hoar  circle  on  the  clock-face,  will  shew 
the  time  at  that  and  all  other  places  under 
such  meridian.** 

The  inventor  anticipates  that  from  their 
cheapness  and  utility,  combined  with  the 
astronomical  and  geographical  advantages 
which  they  possess,  these  Time  Globes  will 
do  mnch  to  encourage  thought  and  stimulate 
inqairj. 


THE  TRADE  IN  FINERY. 

{From  The  Statmmak  of  September  16,  1858.) 


it  is  continually  on  the  point  of  surrendering 
to  the  French. 

Clerkenwell  formerly  demanded  protection 
as  lustily  ,as  even  Spitalfields,  but  its  voice 
has  completely  died  away  in  the  distance. 
We  never  hear  a  whisper  from  that  birth- 
place of  watches  and  jewellery  now  about 
protection.  It  has  suffered  materially  by  the 
superiority  of  French  and  Swiss  productions, 
but  it  seems  to  have  discovered  that  there  is 
no  way  out  of  its  difhcultics  but  such  a  way 
as  it  can  find  for  itself.  The  watchmakers 
are  now  making  an  energetic  effort  to  improve 
their  art.  They  have  established  a  Iloro- 
logical  Institute;  and,  as  a  means  of  inter- 
communication amongst  its  members,  a  Iloro- 
logical  Jour tuil  has  been  issued.  The  first 
number  of  this  paper  is  now  before  us,  and 
the  least  that  can  be  said  of  it  id,   that  it  is 


ENGLISH  HEN  do  not  excel  in   the  manu-    got  up  in  a  highly  creditable  manner.     The 


facture  of  finery.  They  can  make  the  sub- 
stantial necessaries  of  life  as  well  as  anybody, 
but  finery,  such  as  lace,  silk,  jewellery,  and 
all  matters  of  mere  ornament  and  semi -utility, 
seem  to  be  uncongenial  to  the  Englishman's 
capacity  for  work.  In  everything  that  re- 
quires muscle  and  nerve,  Englishmen  beat  all 
competitors,  but  they  do  not  take  kindly  to 
finery. 

Since  the  settlement  of  the  Corn-law  ques- 
tion nobody  has  asked  for  protection  but  the 
workers  in  articles  of  ornament  or  luxury. 
Sometimes  Nottingham  has  faintingly,  and 
full  of  doubt,  askc^  for  protection  to  its  lace, 
but  the  demand  has  been  so  slight  that  the 
nation  has  not  even  heard  it.  Nottingham 
adopted  a  much  better  course  than  asking  to 
be  helped —it  helped  itself ;  it  took  to  invent- 
ing new  processes  and  making  new  descrip- 
tions of  articles.  It  has  thus  been  enabled 
to  hold  its  own  ;  but,  with  all  its  energy  and 
perseverance,  it  is  continually  trembling  on 
the  verge  of  defeat  by  its  French  rivals.  It 
has  maintained  its  position  only  by  its 
mechanical  progress. 

Spitalfieldis  has  no  doubt  about  its  claim  to 
protection,  which  it  has  been  constantly 
demanding,  in  one  shape  or  other,  for  thirty 


greater  portion  is  occupied  with  the  prospec- 
tus of  the  Institute — a  document  which  indi- 
cates that  the  promoters  have  thoroughly  com- 
prehended the  importance  of  their  project. 
The  objects  are  stated  to  be — "  To  develope 
the  science  of  Horology  ;  to  foster  tlie  arts  and 
various  branches  of  manufacture  arising  out 
of  it ;  and  to  stimulate  and  encourage  the  pro- 
duction of  the  best  workmanship  by  suitable 
rewards  and  marks  of  distinction,  and  to  attain 
these  results  by  the  formation  of  a  library, 
reading  room,  and  a  collection  of  tools,  models, 
and  machineiy ;  also  by  the  delivery  of 
lectures  and  the  reading  of  original  papers  on 
subjects  connected  with  the  art  of  Horology." 
With  these  objects  in  view,  a  spirited  and 
energetic  directory  will  be  able  to  do  more  for 
the  watch-trade,  not  only  in  Clerkenwell,  but 
throughout  England,  than  can  be  accomplished 
by  any  system  of  protection,  even  though 
amounting  to  prohibition. 

In  the  three  trades  mentioned— sifk,  lac9^ 
and  jewellery — the  main  object  should  be  to 
produce  articles  adapted  to  the  purposes  of 
the  great  body  of  the  people.  There  is  but 
little  chance  of  obtaining  customers  amongst 
the  upper  classes,  who  take  but  a  very  small 
number  of  very  high-priced  articles.     The 


or  forty  years.  Indeed,  so  narrow  are  the  j  truth  is,  whatever  ultra-democrats  may  say 
views  of  the  London  silk-workers  that  tliey  i  to  the  contrary,  the  great  bulk  of  the  wealth 
have  some  of  them  gone  so  far  as  to  demand  !  in  this  country  is  in  the  hands  of  the  middle 
protection  against  their  own  countrymen.  ;  and  working  classes,  who  will  always  be  the 
They  have  made  no  effort  to  help  themselves.  !  best  customers,  not  only  for  the  primary 
They  have  stuck  to  old  processes  while  their  !  necessaries  of  life,  but  for  those  conveniences 
fellow-workers  in  the  eastern,  western,  and  !  which  our  advancing  civilization  is  daily 
northern  counties  have  been  progressing.  In  '  bringing  more  and  more  within  the  category 
tuXf  if  tibe  silk-trade   had  depended  upon  j  of  necessaries*    ^om^  ot  o\it  ifiASi\x^^^Vdx«c% 
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of  finery  have  thoroughly  understood  this, 
and  benefited  by  their  knowledge.  The 
greatest  firm  of  silk  manufacturers  in  Eng- 
land liave  accumulated  their  enormous  wealth 
by  ministering  to  the  wants  of  the  multitude 
—  by  bringing  silk  within  the  reach  of  almost 
the  poorest  amongst  us.  The  same  thing 
has  occurred  in  the  lace  trade.  Nottingham 
has  been  supported  for  many  years  past  by 
the  purchasers  of  cheap  net  and  lace.  The 
hundreds  of  patents  taken  out  by  Nottingham 
inventors  have  all  been  directed  towards 
cheapening  production,  and  not  to  the 
enhancement  of  luxury  and  expense.  These 
trades  have  only  been  able  to  hold  their  own 
against  foreigners  by  producing  **  common 
things."  Coventry  has  endeavoured  to  do  the 
same  thing  in  the  watch  trade,  but  less 
successfully  ;  its  productions  having  too 
much  the  "  Brummagem"  character, — cheap, 
showy,  and  useless.  Let  Clerkenwell,  in  its 
new  Institute,  set  itself  the  task  of  showing 
that  cheapness  and  utility  are  compatible,  and 
it  will  find  an  enormous  market  amongst  the 
80,000,000  people  in  these  islands,  the 
greater  part  of  whom  have  never  yet  been 
patrons  of  horology. 

Repudiating  altogether  the  idea  of  pro- 
tection, OS  tending  to  inferiority  of  pro- 
duction, we  are  far  from  going  the  length  of 
the  laissez  faire  free-traders.  The  schools 
of  design  in  all  our  great  centres  of  trade  for 
the  production  of  fancy  textile  fabrics,  are 
examples  of  the  manner  in  which  Govern* 
ment  may  properly  aid  manufacturers  in  their 
competition  with  foreigners ;  but  even  these 
are  contrary  to  the  doctrines  of  the  Cobden 
and  Bbioht  school  of  political  economy.  A 
wise  and  patriotic  statesman  will  endeavour 
to  stimulate  the  industry  and  invention  of  his 
countrymen,  more  particularly  in  those  trades 
that  are  in  danger  of  being  superseded  by 
foreign  production.  The  trades  that  are 
threatened  most  from  that  quarter  are  such 
as  depend  least  upon  iron  and  coal  for  their 
various  operations,  and  the  most  important  of 
them,  so  far  as  numbers  are  concerned,  are 
watch-making  and  silk-weaving.  The  effort 
now  making  by  the  watchmakers  is  just 
«nch  a  one  as  has  a  fair  claim  upon  Grovern- 
ment  for  support,  upon  the  principle  laid 
down  by  Lord  Dkrbt  in  relation  to  the  new 
<3alway  harbour,  that  those  who  try  to  aid 
themselves  are  the  fittest  recipients  of  the 
State  bounty.  Two  or  three  hundred  pounds 
per  annum,  in  the  shape  of  prizes  for  the 
best  (and  cheapest)  productions  of  Clerken- 
well  would  be  a  powerful  stimulus  to  the 
trade.  It  has  formed  the  organization 
through  which  such  prizes  could  most  fitly 
be  distributed ;  and  if  a  guarantee  of  good 
^oMo^ement  can  be  givcD,  there  is  reason  to 


believe  that  Government  will  receive  such  a 
proposition  favourably.  Clerkenwell  has  made 
the  first  working  men's  movement  for  the 
preservation  of  their  trade,  by  the  only 
rational  means — improved  processes.  Spital- 
fields,  which  is  in  precisely  the  same  com- 
mercial position  as  Clerkenwell,  ought 
pomptly  to  follow. 


THE    AMERICAN  WATCH    MANU- 
FACTORY, 

AT   WALTHAM,    MASSACHUSETTS. 

(^From  Leslie's  Illustrated  News,  a  New  York 
Paper,  of  August  21,  1858.) 

Tnis  manufactory  stands  on  the  banks  of 
Charles  River,  in  the  town  of  "Waltham, 
Mass.,  and  occupies  a  site  of  surpassing 
beauty,  the  enterprise  having  been  removed 
from  Roxbury,  where  it  was  first  started  in 
1849-60,  and  made  permanent  where  it  now 
stands. 

The  manufactory  occupies  an  area  of  one 
hundred  by  one  hundred  feet,  and  forms  a 
quadrangle,  '  with  an  open  court  in  the 
centre. 

The  building  is  two  stories  in  height,  and 
has  eight  hundred  feet  of  fioor  line,  with 
about  sixteen  hundred  feet  of  bench  line  for 
the  accommodation  of  the  workmen. 

The  motive  power  is  a  twelve-horse  steam 
engine,  which  gives  motion  to  lines  of  shaft- 
ing in  all  the  rooms,  to  which  are  attached 
the  numerous  ingenious,  delicate,  and  wonder* 
ful  machines  which  are  used  in  the  various 
processes  for  transforming  the  crude  mate- 
rials into  the  exquisitely  finished  parts  of 
the  watch,  the  completest  result  of  human 
ingenuity  and  skill  yet  attained. 

The  original  projectors,  after  a  number 
of  years  of  tnal  and  experiment,  became  in- 
volved financially,  and  the  enterprise  in 
1867  fell  into  the  hands  of  Messrs.  Appleton, 
Tracy  and  Co.,  the  present  enterprising  pro- 
prietors, who  have  made  arrangements  to 
extend  their  operations,  and  to  continue  the 
manufacture  on  a  scale  commensurate  with 
its  importance,  and  in  accordance  with  the 
enlarged  views  of  the  originator,  Mr.  A.  L. 
Dennison,  who  still  continues  to  occupy  a 
high  position  in  the  establishment,  to  the 
organization  of  whsch  he  has  given  years  of 
thoughtful  care  and  intelligent  skill. 

Appleton,  Tracy  and  Co.  have  added  about 
one  hundred  acreis,  forming  an  admirable 
and  delightful  location  for  home  sites  for 
their  workmen,  several  of  whom  have  already 
purchased  lots  aud  erected  comfortable  homes 
in  the  immediate  vicinity  of  the  manufactory, 
and  every  facility  is  afforded  to  encourage 
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and  attract  the  attention  of  intelligent  and 
Bkilfui  workmen ;  who  are  here  afforded 
brgelj  remanerative  and  constant  cmploj- 
ment  under  the  most  pleasant  conditions, 
with  an  opportunity  in  a  few  years  of 
securing  a  competency  and  an  independent 
home  in  the  midst  of  scenery  and  surround- 
iugs  as  beautiful  and  interesting  as  can  be 
found  anywhere  in  the  Swiss  cantons,  at 
Locle  or  La  Chaux  de  Fonds  ;  at  Prescot  or 
Coventry,  in  Lancashire  or  Warwickshire 
in  England  ;  with  other  advantages  and  at- 
tractions such  as  are  nowhere  else  to  be 
found. 

The  plan  of  itianufacture  is  highly  philo- 
sophical, comprehensive,  complete  and  pecu- 
liarly American,  resembling  that  which  Eli 
Whitney  first  applied  so  successfully  to  the 
manufacture  of  fire  arms,  and  which  has 
been  since  most  thoroughly  tested  and  de- 
monstrated at  the  Springfield  U.  S.  Armoury  ; 
by  Col.  Colt,  at  Hartford ;  at  Enfield,  in 
England  ;  and  which  has  been  more  lately 
introduced  at  Bridgeport,  Ct.,  in  the  manu- 
facture of  sewing  machines.  It  extends  to 
every  part  of  the  watch,  commencing  with 
the  rolled  plates  of  brass,  steel  and  silver,  the 
wires  used  for  pinions,  pins,  and  screws,  and 
the  gems  for  jewels ;  and  by  punching, 
swaging,  cutting,  turning,  polishing,  bur- 
nishing, drilling,  enameling,  gilding,  &c., 
brings  out  the  perfect  living  mechanism. 
All  is  done  by  machinery,  each  machine 
doing  its  peculiar  work  to  a  gauge  or  pattern, 
with  an  exactness  that  no  skill  of  handicraft 
can  rival.  With  the  exception  of  the  jewels 
and  the  pivots  that  run  in  them,  every  watch 
b  in  every  part  exactly  like  every  other,  so 
that  a  thousand  might  be  taken  to  pieces  and 
then  reconstructed  with  pieces  taken  indis- 
criminately. As  to  the  jewels,  after  they 
are  drilled  with  a  diamond,  and  opened  out 
with  diamond  dnst  on  a  soft  iron  wire, 
resembling  a  hair  in  size,  their  perforations 
must  have  certain  microscopic  differences ; 
80  the  pivots  of  steel  that  are  to  run  for  ever  in 
these  jewels  without  wearing  out  in  the 
least,  ailter  being  turned  to  a  certain  size, 
must  be  exquisitely  polished,  and  by  this  last 
operation  their  size  is  reduced  a  little  more 
or  less.  These  jewels  and  pivots,  after  being 
thus  finished,  are  put  into  the  hands  of  a 
female  operative,  who,  by  means  of  a  gauge, 
consisting  of  slightly  converging  lines  so 
delicately  graduated  as  to  detect  the  difference 
of  the  ten  thousandth  part  of  an  inch,  first 
cUssifies  the  pivots.  Then,  by  means  of  the 
pivots,  she  classifies  the  jewels.  Jewels  and 
pivots  of  the  same  number  exactly  fit.  But 
for  each  pivot  of  a  particular  watch  a  jewel 
is  selected  with  a  hole  that  is  a  degree,  or  a 
ten  thousandth  part   of  an  incb^  larger,  so 


that  there    may  be    sufficient  play  or  side 
shake. 

The  sizes  of  the  several  pivots  and  jewels 
in  each  watch  arc  carefully  recorded  under 
its  number,  so  that  if  any  one  of  cither 
should  fail  in  any  part  of  the  world,  by 
writing  to  Waltham,  or  to  Bobbins  &  Apple- 
ton,  general  agents,  15,  Maiden  lane,  New 
York,  and  giving  the  number  of  the  watch, 
the  part  desired  may  be  replaced,  so  as  to 
be  a  working  match.  All  the  other  parts 
are  made  precisely  the  same,  and  every  dial- 
plate  and  case  will  fit  one  watch  as  well  as 
another.  The  escapements,  which  in  all ' 
foreign  and  hand-made  watches  have  each 
its  own  individuality,  are  here  alike,  even  to 
the  escapement  jewels,  which  are  set  in 
pallets,  these  being  cut  to  a  microscopic 
identity  and  rigid  truth  of  form.  It  must  be 
obvious  to  any  one  that  such  a  system, 
directed  by  Yankee  skill  and  ingenuity, 
must  very  nearly  approach  perfection,  and 
greatly  excel  handicraft  production. 

No  one  who  examines  the  machines  em- 
ployed in  this  manufactory,  and  attends  to 
the  attenuated  details  of  the  system,  will 
doubt  that  the  work  of  the  best  European 
watchmakers  must  be  equalled,  if  not 
distanced,  at  half  the  cost  of  production.  In 
the  American  watches  nothing  is  left  to  the 
eye  or  touch  of  the  workman.  On  every 
part  the  machine  impresses  its  own  precision. 
The  human  care  is  employed  merely  to  see 
that  the  machine  is  properly  fed.  Gauges, 
as  already  mentioned,  nice  enough  to  ap- 
preciate the  ten  thousandth  part  of  an  inch, 
tell  when  the  work  is  done.  Not  one  of  the 
nearly  one  hundred  male  and  female  artisans 
who  combine  to  make  the  watch  need  be  a 
watchmaker. 

The  simplest  form  of  lever  movement  has 
been  adopted,  and  three  styles  have  been 
produced,  varying  in  finish,  arrangement  of 
jewels,  and  other  conditions  only  affecting 
the  cost  of  production,  all  being  equally 
reliable  timekeepers.  Arrangements  are 
now  being  made  to  furnish  a  small  and 
elegantly-finished  watch  for  ladies'  wear. 

It  is  intended  to  furnish  from  time  to  time, 
as  the  wants  of  the  trade  may  require,  other 
styles  and  sizes  of  watches,  including  an 
entirely  new  form  of  "sporting"  or 
"  timing"  watch,  which  will  indicate  the 
minutest  divisions  of  time  with  more  accuracy 
than  has  ever  before  been  attained. 

1*he  advantages  of  the  American  watch  to* 
dealers  and  wearers  will  be  understood  by 
the  following  enumeration,  namely,  it  has- 
fewer  parts,  unvarying  uniformity  ;  the  ease 
with  which  it  may  be  repaired,  and  a  part 
broken  or  lost  by  accident  may  be  t^tat^^  \ 
its  greater  durabiWty,  wi^x\iL^%t^aXx^>Q55?ctfww 
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on  tlic  wholesale  cost ;  to  which  is  added  a 
certificate  of  warranty  for  ten  years,  signed 
by  the  manufacturers.  They  are  eminently 
adapted  for  railroad  engineers  and  conductors, 
where  exact  and  unfailing  timekeepers  are  of 
the  utmost  importance,  and  where  the  con- 
tinuous jar  of  the  moving  train  offers  the 
severest  test  to  try  the  qualities  of  a  watch. 
Several  of  the  most  eminent  engineers  and 
conductors  on  the  leading  railroads  in  the 
country  have  been  supplied  with  these 
watches,  and  will  now  have  no  other. 

In  many  parts  of  the  country  great  diffi- 
culty is  experienced  in  finding  good  watch 
repairers,  and  reliable  timekeepers.  By  the 
introduction  of  the  American  watch  this 
difficulty  may  be  almost  entirely  obviated,  so 
that  the  country  merchant  can  regularly 
obtain  watches  as  a  part  of  his  miscellaneous 
stock,  and  the  buyer  will  take  his  regulated 
time-keeper,  wind  it  up,  and  go  about  his 
business,  as  he  would  in  buying  any  other 
article,  without  mystery  cr  humbug. 

We  subjoin  the  following  extract  from  the 
report  of  the  judges  in  the  department  of 
watches,  clocks  and  chronometers  of  the 
Massachusetts  Mechanic  Charitable  Associa- 
tion, at  its  eighth  exhibition,  as  to  the  merits 
of  the  American  watch  : 

'*  The  particulars  in  which  they  excel  arc  snch  as 
uniformity  of  end-shake,  perfect  perpendicularity  of 
the  parts,  correct  dcpthings,  good  adjustment  of  the 
escapement,  fitting  of  screws,  and  that  substantiality 
by  which,  as  watchmakers  say,  **  the  watch  goes  to- 
gether twice  alike  ;*'  or  in  other  words,  all  parts  find 
their  place  and  keep  it,  and  act  well  together,  after 
being  taken  apart  as  well  as  before.  Every  watch- 
maker well  knows  how  deficient  the  better  classes,  even 
of  English  watches,  are  in  these  particulars.  The 
value  of  these  excellencies  will  be  understood  when  it 
is  said  that  the  deficiency  of  them  is  what  gives  the 
most  trouble  to  the  repairer,  and  both  trouble  and 
expense  to  the  owner.  It  should  be  remarked  that 
the  superiority  of  the  American  watches  in  these  re- 
spects results  not  mainly,  if  at  all,  from  superior  skill, 
but  from  the  principles  and  methods  employed  in  the 
manufacture,  which  circumstance  affords  a  guarantee 
that  this  superiority  will  be  maintained." 

There  is  no  article  in  common  use  about 
which  so  much  ignorance  prevails,  and 
around  which  so  much  sham,  charlatanism, 
and  swindling  may  be  and  is  continually 
practised,  as  attaches  to  the  watch  ;  and  it 
must  be  gratifying  to  all  concerned,  that  the 
day  for  all  sorts  of  **  watch-stuffing  "  is  likely 
very  soon  to  pass  away. 

These  watches  are  already  furnished  at 
half  the  price  of  the  English  lever  watch, 
and  can  be  manufactured  at  the  rate  of  twenty 
thousand  per  annum  with  present  means. 

[After  every  deduction  on  account  of  the 
imaginative,  of  which  the  preceding  article 
contains  no  small  amount,  there  is  doubtless  j 
enough  of  fact  to  induce  English  Watch- 
makers to  bestir  themselves. —Ed.] 


HARTNTJP'S  COMPOUND  BALANCE. 

To  the  Editor  of  the  Horolooicjll  Journal. 

Sir, — Allow  me  to  address  a  few  con- 
gratulatory words  to  you  on  your  exertions 
in  promoting  a  Horological  Institute  and 
Journal,  and  to  wish  you  every  success  in  the 
undertaking.  I  have  no  doubt  that  you  will 
meet  with  many  obstacles  at  the  commence- 
ment, and  not  the  least  from  an  unfortunate 
jealousy  which  appears  to  exist  among  the 
leading  watchmakers,  and  which  I  hope  the 
Horological  Institute  and  Journal  will  be 
the  means  of  gradually  abolishing.  I  beg 
leave  to  say  with  all  deference  (and  I  only 
say  it  in  my  anxiety  to  promote  the  pros- 
perity of  the  undertaking),  that  it  would 
have  been  as  well  to  have  obtained  the  co- 
operation of  some  of  the  leading  watchmakers, 
or  retailers  as  you  term  them,  many  of  whom 
are  manufacturers  as  well  as  retailers,  have 
practically  worked  at  the  board,  and  possess 
a  superior  knowledge  of  the  theory  of  the  art 
of  horology.  We  English  are  of  a  sluggish 
nature,  and,  it  cannot  be  denied,  are  prone  to 
hesitate  in  entering  on  any  new  project 
unless  with  a  full  conviction  of  its  ultimate 
success  ;  but  I  have  not  the  least  doubt  that 
if  you  persevere  in  your  endeavours,  you  will 
obtain  the  assistance  of  the  leading  members 
of  the  Trade.  The  undertaking  is,  I  appre- 
hend, but  little  known  out  of  Clerkenwell, 
for  the  first  intimation  I  had  of  it  was  from 
a  critical  review  in  the  Mechanics*  Magazine. 

I  hope  that  the  working  Clock  and  Watch- 
makers will  not  fail  to  avail  themselves  of 
the  opportunity  of  addressing  the  Journal  on 
any  topic,  however  remotely  connected  with 
the  art  of  horology,  on  which  they  may 
require  information,  and  I  am  sure  it  will 
elicit  a  ready  reply  from  those  competent  to 
give  it. 

Now,  to  make  a  beginning  ; — I  beg  to  call 
the  attention  of  Chronometer  makers  to  the 
fact,  that  Mr.  Hartnup,  of  the  Liverpool 
Observatory,  in  1849,  invented  a  compound 
balance,  possessing  {theoretically)  the  grand 
desideratum  we  have  so  long  been  anxious  to 
acquire  —  viz.  a  means  by  which  the 
weights  would  ;)pproach  the  centre,  for  equal 
variations  of  temperature,  much  faster  than 
they  would  recede  from  it.  It  appears  to 
have  been  very  little  known  until  last  year, 
when  a  chronometer  of  Hornby's  fitted  with 
it  stood  first  on  the  Greenwich  list.  Now 
it  would  be  very  advantageous  to  those  who 
are    anxious   for  improvements  in  horology, 

•  We  believe  that  every  effort  whidi  could  consistently 
bo  made  was  made  by  the  original  promoters  of  the  In- 
stitute to  induce  the  leadieg  members  of  the  Trade  not 
merely  to  assist  in  the  formation,  but  to  take  the  fore- 
most places  and  lead  in  a  movement  in  which  all  would 
have  rejoiced  to  see  them  in  their  natural  position. 


THE  HOROLOOICAL  JOURNAL. 


25 


and  might  also  prevent  much  individual  loss 
of  time,  if  tho^e  who  have  tried  this  balance 
would  publish  in  jour  Journal  the  results  of 
their  experience. 

We  have  Journals  and  Societies  devoted  to 
Astronomjf  Engineering,  Medicine,  Archi- 
tecture.  Geography,  Geology,  Meteorology, 
Photography,  eum  mulits  aliisy  in  which 
individual  investigators  publish  the  results  of 
their  respective  sciences  ;  and  I  am  sure  that 
nothing  would  have  a  more  beneficial  effect 
on  the  art  of  horology  thnn  for  all  engaged 
in  it  to  sink  the  petty  jealousies  at  which  I 
have  before  hinted,  and  unite  with  a  hearty 
good- will  in  endeavouring  to  mature  the 
Uorological  Institute  and  Journal. 
I  am.  Sir,  your  obedient  Servant, 

CORNHILL. 

[We  should  be  glad  to  receive  a  description 
with  drawing,  of  Hartnup's  Compound 
Balance.  ^£d.] 


ON    ELECTRO-GILDING    FOR 
WATCHES,    &c. 

Although  the  more  elegant,  economical, 
and  healthy  nature  of  electro  -  gilding  has 
caused  it  completely  to  supersede  the  old 
mercurial  process,  it  is  still  open  to  an  objec- 
tion of  the  utmost  importance — namely,  infe- 
riority in  hardness  and  durability,  to  an  ex- 
tent only  known  to  practical  watchmakers. 

It  ifl  well-known  that  pure  gold  is  of  too 
soft  a  nature  for  the  manufacture  of  any 
article  subject  to  friction,  even  of  cleaning  ; 
and  it  is  well-known  also  that  a  variety  of 
alloys  is  necessary  for  various  purposes, 
the  best  for  wear  being  that  of  eighteen 
parts  out  of  twenty  -  four  of  pure  gold, 
known  as  "Standard  of  18  carats."  Now 
pure  gold  only  is  laid  by  the  electro  process 
upon  watchwork  as  an  ornament,  and  for  the 
protection  of  parts  from  oxydation  ;  and  this 
will  not  bear  even  the  handling  necessary 
to  complete  the  machine,  without  serious 
detriment.  It  is  true,  by  depositing  slowly 
a  little  better  work  is  produced  than  that 
which  is  more  hurried  by  the  employment 
of  too  high  battery  power;  still  the  best 
of  it  that  I  have  ever  seen  is  much  inferior 
to  the  capital  surface  observable  on  old 
watches.  ''  Smee "  speaks  of  a  state  of 
deposited  gold  in  what  he  calls  the  '^  reguline 
state;"  but  I  cannot  conceive  a  metal,  the 
only  method  of  hardening  which  is  by  com- 
pression, to  be  deposited  from  solution,  even 
if  solid,  in  other  than  the  utmost  degree  of 
softness. 

By  the  old  mercurial  process,  in  which  an 
amalgam  was  formed  of  gold  and  mercury, 
the  brass  was  first  brushed  over  with  a  solu- 


tion of  mercury  in  nitric  acid,  which  attacked 
the  surface  and  enabled  the  workman  to 
spread  the  aforesaid  amalgam  very  thinly 
and  evenly  over  the  work,  and  the  gold 
remaining  attached  to  the  surface  after  the 
evaporation  of  the  mercury  by  heat  not 
only  appeared  to  have  soaked  as  it  were 
into  the  brass  some  depth,  but  was  itself 
much  more  resembling  an  alloy  than  pure 
gold, — such  was  its  hardness,  and  so  well 
would  it  bear  friction  ;  indeed,  I  have  always 
held  the  opinion,  that  the  gold  was  really 
alloyed  with  part  of  the  brass  of  the  work  by 
the  very  act  of  gilding. 

In  the  early  days  of  electro-gilding,  the 
Swiss  produced  a  very  beautiful  surface  of  a 
fine  orange-coloured  gold,  by  depositing  silver 
previous  to  the  gold.  But  this  was  still 
worse  ;  for  in  addition  to  the  softness  and 
thinness  of  the  gold  coating,  its  even  partial ' 
removal  exposed  the  white  silver  beneath, 
which  contrasted  very  badly ;  so  they  have 
had  to  abandon  it,  although  an  equally  beau- 
tiful matted  appearance  has  never  since  been 
achieved. 

For  the  production  of  a  better  surface,  and 
for  the  avoidance  of  the  very  improper  pre- 
liminary heating  and  quenching  in  dilute  acid 
to  which  the  electro- gilders  have  recourse, 
to  the  manifest  destruction  of  the  work,  I 
tried  some  time  back  to  produce  the  neces- 
sary mat  by  depositing  a  foundation  of  pure 
copper,  and  am  inclined  to  the  belief  tliat 
somewhere  in  that  direction  will  be  discovered 
the  improvement  I  suggest  as  so  desirable, 
especially  if  the  ultimate  coating  of  gold  can 
be  made  to  mingle  intimately  with  the  cop- 
per. Now  modern  electro- metallurgists  have 
announced  the  possibility  of  depositing  com- 
pound metals  by  the  electro  process  ;  and  I 
should  like  to  suggest  to  persons  in  the  habit 
of  experimenting  and  who  possess  the  neces- 
sary manipulative  skill,  the  advisability  of 
ascertaining  the  possibility  or  impossibility  of 
effecting  an  improvement  in  this  process  ;  for 
its  achievement  would  confer  a  solid  benefit 
on  the  art,  and  be  a  cause  of  rejoicing  amongst 
a  body  of  men  who  have  long  grieved  over 
the  decadence  of  the  quality  of  this  branch  of 
their  profession. 

I  enclose  my  card,  and  shall  be  happy  to 
afford  any  help  in  my  power  to  any  one  who 
may  desire  information  on  the  subject,  such 
as  may  naturally  be  supposed  part  of  the 
knowledge  of  A  Manufacturer. 


tforrei^ontfence. 


To  the  Editor  of  the  IIorolooical  Journal. 

Sir,  — "  Forewarned  is  forearmed."     It  is 
said  that  grumbling  is  the  peculiar  privilege 
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of  Englishmen  ;  but  privilege  or  no  privi- 
lege, the  Clockmiiking  portion  of  the  commu- 
nity indulged  in  it  to  such  &n  extent  at  the 
cloee  of  the  Great  Exhibition  of  1651  as  to 
obtain  the  temporarj  cognomen  of  the  "  dis- 
contented Clockmokers."  Now,  on  the  prin- 
ciple of  letting  buried  grievuices  sleep  in 
peace,  I  am  not  inclined  to  re-open  the  con- 
troversies of  that  period,  nor  to  re-awdken 
jealousies  that  had  better  remain  unexcited. 
Seeing,  however,  that  the  Society  of  Arts  has 
taken  the  initiative  in  a  future  Grrand  Exhi- 
bition, I  think  it  would  be  well  if  some  pre- 
paration were  mede  by  the  Horological  Trades, 
for  sustaining  and  insuring  the  reputation  of 
the  working  sections  of  this  important  art, 
and  for  the  due  recognition  of  merit ;  so  that, 
whatever  the  place  occupied  hj  those  in  the 
lists  of  honour,  all  concerned  might  feel  that 
j  ustice  had  been  secured,  even  if  the  sentence 
had  only  secured  modesty. 

The  Council  of  the  Horological  Institute 
would  (I  beg  to  suggest)  do  well  to  afford  to 
any  gentlemen  desirous  of  meeting  for  such 
an  object  the  use  of  a  Committee- room,  and 
any  other  facilities ;  as  it  would  appear  to 
pertain  to  the  very  functions  it  has  under- 
taken to  perform,  to  sid  in  any  such  arrange- 
ment, I  am.  Sir,  tec, 

ClerkenwelL  GNOMON. 

[We  perfectly  agree  with  oor  corre- 
spondent's suggestion,  and  think  there  is  but 
little  doubt  of  the  co-operation  of  the  Council 
for  such  an  object.— £d.] 


EQUATION  OF  TIME  TABLE, 

For  OcTOBBB,  1858. 
We  insert  the  following  Table  of  the  Equa- 
tion of  Time,  true  to  the  second  place  of  the 
decimals  of  seconds;  with  the  differences  for 
one  hour.  In  our  next  and  subsequent  num- 
bers, we  shall  add  the  mean  right  ascension 
and  declination  of  half  a  dozen  of  the  principal 
fixed  stars,  which  we  presume  will  be  particu- 
larly acceptable  to  those  who  use  a  meridian 
line,  or  ranke  their  own  observations  by  means 
of  a  transit  instrument. 


ANSWER  TO  SOMNUS'S  QUEEY. 

Mr.  Editor, — I  h^  to  hand  you  a  solu- 
tion of  Somnus's  query,  and  hope  you  will 
like  it  none  the  worse  for  the  employment  of 
a  few  figures,  at  which  I  am  not  remarkably 
expert.  Tlie  interval  between  the  recurrence 
of  the  conjunction  of  the  hands  on  a  clock 
dial  will  BcrvB  to  determine  the  period  of 
Somnus's  nap. 

The  motion  of  both  hands  is  equable,  and 
the  hands  coincide  eleven  times  in  twelve 
hours,  therefore  they  do  so  each  successive 
time  one-eleventh  of  twelve  hours  more  ad- 
vanced than  the  last  past.  Now  the  eleventh 
of  twelve  hours  is  one  hour,  five  minutes, 
twenty-seven  seconds,  and  three  elevenths  of 
a  second.  Somniis  slept  daring  three  of  these 
coincidences,  therefore  his  nap  lasted  three 
elevenths  of  twelve  hours,  namely. 
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I  am.  Sir,  your'a  respectfully, 
Clcrkcnwcll.  VERTICAL, 

'    Cokwiiill's   answer  was  correct,  but  one 
Bti-p  in  the  proof  was  omitted. 


NOTICES    TO    CORRESPONDENTS. 

AU  Communicalioiu  for  ihU  Journal  thould  be 
addretied  to  "  TAt  Em-tOR,  "  at  the  Offict,  19,  Saint 
John's  Square,  ClorkcDwclI. 

We  shall  1)0  happy  to  receive  tlio  promiied  papers 
trom  Vebtical  ;  hat  hia  commaaicalian  (coniaiaing 
the  promise)  is  nnavoidahl/  poaiponeil  till  onr  nest 

We  hare  received  ■  letter  from  Soirans,  which  m 
are  sairj  tvo  caaoot  inseit— parily  on  accoiuit  of  its 
length,  and  partly  from  other  causes. 

UauiHALa. lla.  a. is  poilponed  for  wnnl  ofipnco. 
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BRITISH   H0R0L06ICAL    INSTITUTE. 

Last  month  we  bad  to  regret  a  species  of  intimidation  which  had  been  exercised 
i^ainst  one  of  the  members  of  the  Institute  :  this  month  we  have  to  rejoice  in  a  little  oppo- 
sition, of  that  character  which>  from  its  want  of  argument,  distortion  of  facts,  and 
erident  vindictiyeness  of  feeling,  is  sure  to  do  more  good  than  harm.  We  are  pleased  to 
find,  wherever  we  go,  that  a  large  amount  of  sympathy  exists  in  favour  of  the  Institute, 
both  in  and  out  of  the  circle  of  the  Trades  to  which  it  more  immediately  has  reference. 
Etpij  intelligent,  well-disposed,  and  unprejudiced  person  sees  the  vast  amount  of  good  which 
there  is  a  probability  of  effecting,  and  expresses  astonishment  that  those  who  could  most 
materially  assist  in  such  a  cause  should  hold  themselves  aloof.  Our  advice  is,  not  to  wait 
for  assistance,  but  to  begin  to  do  the  real  work  of  an  Institute  yourselves --that  is,  the 
Council  and  the  Members,  for  without  the  latter  the  former  can  do  little.  It  is  true,  the 
former  have  launched  the  vessel  and  commenced  the  rigging  her,  but  it  is  the  Members  by 
whom  she  must  be  manned,  and  sailed  too,  if  the  voyage  is  to  be  a  successful  one.  The 
desired  haven  is  a  distant  one  ;  but  there  is  an  open  sea,  plenty  of  friendly  soils  in  sight, 
who  will  ever  be  ready  to  fire  a  shot,  in  case  of  necessity,  at  the  pirates  who  may  hover 
around.  But  the  crew  must  work—  and  hard  too — for  the  tackle  is  all  new,  and  not  easily 
manageable,  and  the  hands  as  yet  inexperienced.  To  be  plain  :  the  Members  must  work  in 
this  matter ;  their  money  is  not  the  only  element  of  success ;  they  must  use  their  personal 
exertions.  They  must  remember  that  the  present  number  of  members — about  150 — has 
been  obtained  by  about  twenty  individuals  ;  but  let  each  member  only  induce  one  friend  to 
join,  and  the  Institute  will  be  beyond  the  risk  of  failure.  But  that  is  not  all  :  they  must  do, 
—they  must  attend  the  reading-room  (where  they  will  always  find  some  of  the  Council), 
and  shew  by  their  presence,  and  the  interest  they  take  in  the  cause,  that  they  believe  the 
Institute  capable  of  producing  a  great  good.  To  resume  the  figure  with  which  we  commenced 
—  they  must  learn  to  know  their  pilots,  and  to  judge  of  their  capacity  or  incapacity  ;  and,  if 
they  are  worthy,  to  shew  their  confidence,  and  a^^sist  by  their  hints  and  suggestions  the  best 
oourse  to  be  pursued.  The  keen  glance  and  sturdy  arm  of  many  a  British  sailor  has  saved 
his  vessel.  We  would  particularly  desire  to  see  a  conversazione  of  the  members,  or  rather  a 
regnlar  periodical  meeting  ;  the  regular  attendance  at  the  reading-room  would  soon  put 
BDch  a  thing  in  operation.  There  are  parties  who  would  deliver  short  lectures  or  addresses 
on  subjects  connected  with  the  art  and  science  intended  to  be  promoted.  We  know  some- 
thing of  the  elements  necessary  to  success  in  the  establishment  of  an  institute  ;  and  if  we 
may  be  allowed  to  put  it  in  the  form  of  an  advertisement,  we  would  say.  Meet,  meet)  meet ! 
--and  we  pledge  ourselves  you  will  be  successful. 

A  great  deal  has  been  said  about  the  introduction  of  Females,  and  the  Factory  system. 
Now  we  will  ask,  Do  you  believe  the  Institute  has  been  established  for  the  purpose  of 
istfoducing  any  such  system  ;  if  you  do,  you  are  egregiously  mistaken.  For  ourselves,  wc 
repodiate  any  such  idea.  Do  the  anonymous  writers  who  have  asserted  it  believe  in  it 
themselves  ;  we  answer  without  fear  of  contradiction,  they  do  not  Does  its  warmest  advo- 
Cite  believe  in  it  ?  or  is  it  a  trick  of  trade  ?  We  have  our  opinion,  and  we  believe  it 
eoincides  with  that  of  the  best-informed  and  most  respectable  belonging  to  the  class  of 
Workmen.  We  believe  that  this  ghost  of  a  Factory  system  is  nothing  more  than  a  bugbear, 
made  use  of  by  certain  half-educated,  artful,  and  selfish  men,  to  frighten  the  young  m  their 
art  from  seeking  after  that  information  which,  if  acquired,  would  place  the  aspirants  after 
knowledge  in  a  condition  far  superior  to  that  of  these  noisy  (if  unintentional)  advocates  of 
the  very  system  they  profess  to  fear  apd  condemn.  To  return  to  the  Institute  : — Do  let  us 
impress  upon  you,  the  members,  to  attend  the  reading-room ;  that  is  your  grand  field  of 
action.  It  is  there  you  must  lay  your  plans  to  fight  the  battle  of  ignorance  and  prejudice. 
Remember,  the  stake  is  great,  and  worth  fighting  for.  The  Clock  trade  is  gone  ;  the  Watch 
trade  is  assailed  by  no  contemptible  enemy.  British  energy  and  skill  want  but  the  addition 
of  British  good«will,  to  place  you  in  a  proud  position  in  an  art  which  had  its  birth  in  the  land 
of  your  fathers,  and  has  received  its  greatest  improvements  from  their  hands. 

In  proof  of  sympathy  towards  the  Institute,  as  a  movement  in  the  right  direction,  we  may 
refer  to  the  annexed  letter  from  the  Clerk  of  the  Clockmakers'  Company  (which  we  under- 
stand has  been  duly  acknowledged),  and  we  have  no  doubt  that  much  valuable  informa- 
tion may  be  the  result  of  this  kind  and  liberal  offer.  The  £ditor  of  this  Journal  has  also 
received  two  handsome  volumes,  besides  an  Abridgement  of  the  Specifications  of  all  Patents 
relating  to  Watches  and  Clocks  since  1661  to  the  present  time,  from  the  Great  Seal's  Patent 
Office,  as  a  present  to  the  Institute.  A  portion  of  the  latter  work  is  transmitted  to  our 
eolomns  this  month,  and  will  bo  continued  tiU  the  whole  is  given,  which  will  form  a  most 
▼abiaUe 


%-  »lir;H''[«Ji 
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CLOCK-MAKERS'   COMPANY  AND  THE  HOROLOGICAL  INSTITUTE. 

The  following  courteous  Letter  lias  been  received  from  the  Clerk  of  the  above  Compatij, 
and  has  been  cordially  responded  to  by  the  Coundl  of  the  lostttnte  :  — 

"  CLOCK-MAKBBa'  COMPANY, 

"  6,  Cowper'B  Court,  October  12,  1858. 
"  Sir,— I  have  the  pleaiure  heremth  to  hsad  you  a  Catalogue  of  this  Company's  Library,  and  to 
■nnez  a  Copy  of  a  Resolution  pa»>ed  yerterday  at  a  Quarterly  Court.     I  am,  Sir,  youra  very  obediently, 
"  Mr.  Brbesb,  "  ^-  Elliott  Atkins. 

"  Seerttary  Borologieal  JruHiiUe." 

"  RBSOI.VID, — That  the  Hoeolooical  Inbtitut«,  by  its  Secretary,  be  allowed  the 

u«e  of  any  Book  in  the  Library  of  the  Clock- Malcen'  Company,  or  any  Specimen  in  thdr  CoUeetioD, 

for  any  period  not  eiceeding  three  monthi,  and  upon  the  understanding  that  it  it  not  to  be  taken  from 

the  Meeting-room  of  the  Institute." 

"  Extmetedjrom  the  Minutet,  October  12, 1868.   "  8.  Elliott  Atkinb,  Clerk  to  the  Compai^." 


THAT  IS  HOROLOGY! 

(_Contanied  finm  pagt  19.) 
ThX    EARLIRB     StraDIALS,   AND    THE    PkIM' 

ciFLRB  OF  Dialling. 

Martini,  speaking  of  a  dial  found  in  1762 

at  Pompeii,  says,  that  it  was  made  for  the 

latitude  of  Memphis,  and  may  tlierefore  be 


the  work  of  Egyptians,  i 
in  the  schools  of  Alexandria.  It 
indeed,  be  auppoaed  that  every  nation  that 
cultivated  astronomy  found  it  necessary  to 
use  some  means  of  dividing  and  measuring 
time.  It  appears  that  the  Egyptians  had 
found  in  the  heavens  some  means  of  attain- 
ing this  object,  but  no  sundial  has  been 
found  among  the  antiquities  of  that  country 
and  their  soulptures  give  ua  no  indication 
of  any  having  existed. 

There  is  a  very  curious  dial,  of  which 
several  examples  hav?  been  found,  and 
which  seems  to  have  been  used  both  by  the 
Greeks  and  Bomans.    There  are  no  means 


of  determining  its  antiquity,  but  it  ]s  clear 
that  it  could  not,  in  the  form  which  it 
oanally  bean,  that  of  a  ham  (see  fy.  5), 


have  been  known  to  the  Jews,  who  hated 
the  bog  and  all  that  belonged  to  it.  The 
principle  of  its  construction,  however,  was 
applicable  to  other  furms,  as  portable  instru- 
ments. It  may  be  described  simply  as  a 
haro,  the  tail  of  which  served  for  the 
gnomon,  and  which  was  furnished  with  a 
hook  or  ring  at  the  extremity  for  the  pur- 
pose of  suspension. 

The  dial  is  delineated  on  the  back  of  the 
ham,  on  which  are  described  six  vertical  lines, 
under  which  are  abbreviated  the  names  of  the 
twelve  months,  beginning  with  January, 
tetrogrsding  to  June,  and  again  returning 
to  December.  Six  horizontal  lines  traverse 
the  vertical  ones,  and  by  their  intersection 
ibow  the  extension  of  the  shadow  thrown 
tiy  the  gnomon  on  the  sun's  entering  each 
lign  of  the  zodiac,  and  consequently  at  every 
[>oint  of  his  path  through  the  ecliptic.  This 
ilso  points  out  the  hours  of  the  day,  the 
lUadow  descending  with  the  rising  and  again 
iscending  with  the  setting  sun,  the  square 
compartments  biiing  marked  with  the  hours, 
[t  seems,  that  when  it  was  in  use  it  was 
luspended  by  the  hook  or  ring,  the  side 
being  presented  to  the  sun,  and  that  when 
the  extremity  of  the  shadow  of  the  gnomon 
reached  the  extremity  of  the  line  marked 
ivith  the  name  of  the  actual  month,  the  hori> 
Eontal  intersection  showed  the  hour.  There 
ue  several  points  of  obscurity  as  to  details, 
ivhich  could  probably  only  be  cleared  up  by 
the  inventor.  This  dial  was  found  at  Her- 
:ulaneum  in  1754,  and  a  umilar  one  was 
found  at  Fortici  in  1755. 

The  first  sundial  erected  at  Borne  was  in 
he  year  290  b.  c.  ;  Papirius  Cursor  had 
aken  it  fh)m  the  Samnites.  In  261  b.  o. 
I^'alerius  Massala  placed  in  the  Forum  a  dial 
rhich  he  had  taken  at  Catania,  the  latitude 
if  which  is  S  degrees  lei^  than  that  of  Bome  ; 
nd  in  164  b,  c.  Miircus  Philippius  caused 
he  first  dial  to  be  coiistnicted  at  Bome. 

It  appears  that  auiidiab  had  been  common 
D  the  days  of  Plautofli  in  a  fragment  of  on« 
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of  wboee  oomediesy  as  preserved  by  Aulas 
Grellios,  he  makes  a  parasite  declaim  against 
sondiala  something  in  the  following  style  : — 

^  The  Godi  confound  the  man  who  first  fonnd  out 

How  to  dUtingnifih  hooni !    Confound  them,  too, 

Who  in  this  pUce  set  up  a  sundial. 

To  cut  and  hack  mj  dars  bo  wretchedly 

Into  small  portions  I     When  I  was  a  boy. 

My  belly  was  my  sundial ;  one  more  sure. 

Truer  and  more  exact  than  any  of  theuL 

This  dial  told  me  when  'twas  proper  time 

To  go  to  dinner— (when  I  had  ought  to  eat)  ; 

But  now-a-days,  why— (even  when  I  have)— - 

I  can't  fall  to  unless  the  sun  give  leave. 

The  Town's  so  full  of  these  confounded  dials. 

The  greatest  part  of  its  inhabitants, 

Shrunk  up  with  hunger,  creep  along  the  streets." 

Dialling,  or  the  science  of  gnomonics,  has 
io  more  modern  times  been  the  subject  of 
many  treatises,  and  formed  not  long  since  an 
important  feature  in  the  mathematical  course 
at  our  Universities.  Ihe  invention  of  more 
accurate  instruments  for  reading  the  indica- 
tions of  the  heavenly  bodies  has  now,  how- 
ever rendered  it  obsolete ;  but,  as  a  matter 
of  interest,  it  is  desirable  to  indicate  its  ele- 
mentary principles. 

The  theory  of  dialling,  to  be  thoroughly 
noderstood,  requires  an  acquaintance  with 
some  of  the  more  simple  doctrines  of  astro- 
Domy,  and  also  of  the  elements  of  geometry, 
with  plane  and  spherical  trigonometry  ;  but 
a  less  extensive  knowledge  will  be  sufficient 
for  comprehending  the  construction  of  the 
more  simple  and  common  dials.  A  correct 
notion  of  the  nature  of  an  angle,  of  the 
method  of  drawing  parallels  and  perpendi- 
culars, how  to  make  an  angle  of  any  required 
number  of  degrees,  and  also  how  to  measure 
an  angle,  will  suffice  for  their  mere  geo- 
metrical construction.  The  instruments  re- 
quired are  compasses,  a  scale  of  chords  or  a 
protractor,  and  a  straight-edged  rule. 

The  apparent  diurnal  motion  of  the  starry 
heavens  is  perfectly  uniform  ;  but  the  un- 
equal angular  motion  of  the  sun  in  the  ecliptic 
renders  necessary  a  correction,  called  the 
equation  of  time,  which  must  be  applied  to 
the  time  indicated  by  the  sun.  Atmospheric 
refraction  might  likewise  be  taken*  into 
account,  but  in  practice  it  is  neglected. 

From  the  great  distance  of  the  sun  from  the 
earth  all  the  phenomena  of  the  solar  motions, 
as  seen  from  any  part  of  the  earth's  surface, 
will  be  almost  exactly  the  same  as  if  they 
were  seen  from  its  centre,  the  difference 
being  absolutely  inappreciable.  Hence,  if 
we  were  to  take  a  skeleton  sphere,  formed  of 
12  equal  wire  circles,  or  24  semicircles, 
which  all  pass  through  the  extremities  of 
their  common  diameter,  just  as  the  meridians 
do  in  the  common  terrestrial  globe,  then  if  the 
axis  be  placed  parallel  to  the  eartli's  axis,  the 
shadow  projected  by  the  axis  will  iali  on  the 


wires  one  after  another  at  intervals  of  an 
hour,  because  the  apparent  angular  motion 
of  the  sun  about  the  axis  will  be  uniform, 
just  as  it  is  about  the  imaginary  axis  of  the 
earth.  This  simple  instrument  then,  if  cor- 
rectly made,  and  placed  in  a  fixed  position, 
with  its  axis  parallel  to  that  of  the  earth 
would  serve  to  divide  the  day  into  24  equal 
portions. 

There  is  one  practical  inconvenience  here  ; 
it  is,  that  although  the  precise  time  when  the 
shadow  of  the  axis  passes  over  the  wire  may 
be  noticed,  yet  between  the  hours,  that  is, 
between  the  circles,  the  shadow  not  being 
seen,  the  time  cannot  be  ascertained.  To 
remedy  this,  we  may  introduce  a  plain  sur- 
face within  the  sphere,  passing  through  its 
centre.  It  will  be  evident  now,  that  the 
shadow  of  the  axis  will  fall  upon  the  plain 
surface,  and  be  seen  there  at  all  times  when 
the  sun  is  visible.  Lines  may  be  drawn 
from  each  circle  to  the  centre,  which  will  be 
hour  lines,  and  may  be  numbered  accord- 
ingly. 

This  plane  may  be  put  in  any  inclination 
within  the  sphere.  In  the  horizontal  posi- 
tion just  described  it  forms  what  is  called 
an  horizontal  dial.  If  placed  vertically,  the 
sun  will  only  fall  on  its  south  bide,  and  it 
then  forms  a  south  dial,  the  lines  being 
drawn  as  before  from  the  circles  to  the  centre. 
If  placed  perpendicular  to  the  axis,  it  would 
then  be  in  the  same  plane  with  the  equator, 
and  would  form  an  equinoctial  dial.  In  this 
case  the  wire  circles  being  equidistant  would 
intersect  the  plane  at  equal  distances,  and  the 
shadow  would  move  like  the  hands  of  a  clock. 
The  north  side  would  be  illuminated  in  the 
summer,  and  the  south  side  in  the  winter. 
In  no  other  position  of  the  sphere,  however, 
would  the  hour  lines  be  equidistant,  the  ratio 
varying  with  the  angle. 

Mow  it  is  clear,  that  having  once  marked, 
in  any  position  of  the  horizontal  plane,  the 
points  where  the  circles  cut  it  and  have  thus 
formed  the  hour  lines,  the  circles  are  no 
longer  necessary,  the  dial  may  be  removed 
from  the  sphere ;  and  when  placed  in  a  simi- 
lar position  with  respect  to  the  earth's  axis, 
and  the  place  of  the  axis  of  the  sphere  sup- 
plied with  a  gnomon,  it  will  form  a  perfect 
sundial,  and  will  indicate  the  time  accord- 
ingly. 

The  distances  of  the  hour  lines  for  any 
angle  of  position  may  also  be  determined  by 
the  terestrial  globe,  or  by  the  ordinary  scale  of 
chords.  If  we  place  the  axis  of  a  globe 
parallel  to  the  axis  of  the  earth,  or,  which  is 
the  same  thing,  at  the  same  angle  with  the 
artificial  horizon,  it  will  be  evident  that  this 
wooden  horizon  replaces  our  plane,  and  the 
meridian  circles  on  the  globe  represent  the 
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wire  circles.  If  tben  we  notice  the  numbei 
of  degrees  between  the  points  at  which  tbes< 
meridianB  cut  the  horizon,  and  lajr  thei 
distances  down  on  the  circumference  of  i 
circle  inscribed  upon  a  plane,  we  shall  als< 
get  the  position  of  the  hour  circles  for  a  son 
dial.  Thus,  placing  the  meridian  of  Londoi 
beneath  the  brazen  meridian  of  the  i;lobe,  wi 
have  the  position  corresponding  to  12  hoors 
or  noon.  The  first  meridian  on  either  side 
corresponding  respectively  to  Hand  1,  will 
cut  the  horizon  at  1 1^  degrees  j  the  second, 
at  24^  ;  the  third,  at  38^  ;  the  fourth,  53^  ; 
and  so  on. 

These  proportions  may  also  be  ascertained 
by  an  ordinary  scale  of  chords,  or  a  sector  ; 
but  this  melhod  may  be  more  properly  de- 
scribed in  a  paper  bearing  on  the  relation 
betwe-in  mutheraatics  and  horology.  _  It  may 
however  be  desirable,  for  the  snlte  of  com- 
pleteness, to  show  the  method  of  laying  down 
the  hour  distances  on  a  sundial.  We  take 
as  an  exa-nple  the  horizontal  form  :— 

The    first    point    is,   to   draw   two    linen, 

parallel  to  each  other,  at  a  distance  equal  to 

the  thickness  of  the  gnomon  which  is  to  cast 

the  shadow  (see^.  6).    Kect,  draw  a  line  at 

fig.  6. 


This  win  show  the  elevation  of  the  style, 
which  is  here  shown  as  if  lying  on  the  surface 
of  the  dial.  I'fae  thickness  of  the  style  must 
be  equal  to  the  distance  between  a  and  b. 
Place  the  style  truly  upright  on  the  dial,  and 
it  is  finished. 

A  horhontal  dial  made  for  a  certain  latitude 
will  be  a  touth  dial  for  a  latitude  which  is 
the  complement  of  the  first,  or  what  it  wanU 
of  90".  That  Is,  this  dial  made  for  our  own 
latitude  of  61^*  would  have  to  be  placed  in  a 
vertical  posiMcn  facing  the  south  tn  lati- 
tude 381". 

There  have  been  a  great  number  of  different 
constructions  of  sundials,  which  it  would  be 
here  quite  unnecessary  to  describe  ;  the  fore- 
going being  considpred  sufficient  to  give  an 
indication  of  the  principles  involved  in  their 
construction.  In  our  next  we  shall  lutve  to 
deal  with  cleptydra,  or  water  clocks. 

•,•  By  an  oreniKht  of  the  Printtr'i,  the  Mock  for 
fig.  3,  io  lut  tnoDth'i  Jonnial.  wm  iaverled,  and  the 
error  wm  not  diacovered  UD  loo  lata  Tor  alteration. 


right  angles  to  these,  the  extretnities  o: 
which  will  indicate  respectively  the  hours  ol 
6  in  the  morning  and  6  in  the  evening. 
Then,  with  a  and  b  as  centres,  draw  quad- 
rants of  circles,  and  divide  each  into  90 
degrees.  Lay  a  rule  over  b,  and  draw  the 
first  line  through  W^,  the  second  through 
241,  f'ird  38J,  fourth  53J,  and  fifth  Tl-j^j. 
Proceed  the  same  with  the  other  side. 
Extend  the  afternoon  hour  lines  of  4  and  5 
across  the  dial,  and  these  will  form  the  morn- 
ing hours,  while  B  and  7  of  the  morning  hours 
prolonged  will  give  the  same  evening  hours. 

To  form  the  style  or  gnomon,  draw  a  line 
through  that  d^ne  of  the  quadrant  which  is 
tbe  Jtttitade  of  the  place— in  tiua  case  51}^ 


COMPENSATION   BALANCE, 

Bi  John  Habtnup,  Esq. 
Dirtetor  of  At  Linerpool  Obttrvatory. 

The  following  is  from  a  pamphlet  in  onr 
possession  (purporting  to  be  extracted  from 
the  "  Monthly  Notices  of  the  Royal  Astro- 
nomical Society  for  June,  1849,")  printed  by 
Gr.  Barclay,  Castle-street,  Leicester-sqnare, 
1849. 

After  stating  the  purposes  for  which  tbe 
Liverpool  Observatory  was  established,  the 
conclusions  drawn  from  a  careful  inspection 
of  the  records  kept  and  observations  made  on 
chronometers  under  different  temperatures, 
and  the  practices  adopted  at  the  Observatory, 
the  author  continues — 

"  I  had  many  discussions  with  Mr.  Shep- 
herd, and  made  several  trials,  from  which  X 
concluded, — 

"  Ist.  That  the  balance- rim  mnst  be  of  a 
circular  form,  so  that  the  laminie  of  brass  and 
steel  might  be  turned  down  to  the  requisite 
proportions  with  facility,  and  that  the  com- 
pensation and  poising  might  be  easily  efiTected, 
IS  in  the  ordinary  balance. 

"  2d.  That  the  balance  mast  be  so  con- 
;rived  that  the  compensating  rim  and  weights 
ihould  move  towards  the  centre  with  an  acce- 
erating  velocity  in  an  increasing  temperatore, 
ivbile  in  a  decreasing  temperature  they  mnrt 
■ecede  from  the  centre  witit  a  gradoallf  dimi- 
usbing  velocitf. 
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tm  THE  HOBOIOaiOAL  JOOBKAI. 

THE 'AMERICAN  WATCH  FACTORY.  diJ^fontoiMnre  the  keeping  of  British  bUU 

*ijja  .a3iuiii.xvAi.>    n^iuii.  j.auxuxix.  ^^  ingenuity  Up  to  the  mark  demanded  by 

Mr,  -Editox,  —  In  any  other   publication  eztenduig  civilization. 
HuatbeSoroloffieaiJounuil  I  should  have  Ome  who  Adhibss  Goot>  Wobk, 

mppoved  that  the  acooant  of  the  Factory  at 

WalthalD,  Massaohuaetta,  to  have  been  one  of  

thooe  ajarming   atatementa  ocoasionally  pnt 

forth  for  trade  pnrpoees  of  the  Puff  School, 

intended  to  create  a  panic,  to  be  taken  advan-  WATCH  &  CLOCK- UAKINfi  TRADE 

tiga  of  in  aome  way  or  other,  as  I  doubt  not  tw   fi  A  VOT 

tUa  acooant  waa  originally  ;    but,  standing 

where  the  copy  does,  it  mnst  be  looked  upon        The  following  paragraph,  which  has  been 

aa  admonitory,  and  deserrea  attention  for  the  going  the  ronnd  of  the  papers,  is  worth  the 

prindples  mentioned,  whether  they  really  are  attentive  consideration  of  out  readers  :— 

reduced  to  practice  or  not. 

I  have  not  seen  a  watch  such  as  therein        "  W*Toiixum.o.-A  report  ot  B^  Jawjao- 

described,  which  is  the  only  proof  I  would  ni'^i><l.«iiMorofB«rdma.onthewoentNUH^^ 

allow  of  value  in  the  arrangement  or  execu-  ^T^'  T^f^T*.  '^''  =     "^  °" 

tion,  but  I  have  seen  a  JVat^i  watch  from  *^f  f.'"^"^  T^"  ""  ^TJ"^  .    .  ^  .  . 
T™!..           J        .      T       11J-                •!.■  "  Tlu»  brandi  o(  biumeM  WM  flm  mtrodneed  into 

America,  and  confess  I  could  discover  nothing  ^^^^  ^^  j^^^^  ^^  ^^^^  ^j^^ 

very  aUnmng  for  English  watchmakers  in  ^^  ^^  ^^  ^  ^        „  /^  ^^^-^^  conwderable 

any  part  of  it,  especiaUy  as  it  was  to  a  great  a^^i^         t.   rrom  i8io  to  lais,  the  nnmbw  of 

extent  merely  a  rongh  and  tasteless  agglom.  workmen  engi^ed  in  the  trade  wa.  about  I800.    They 

eration  of   parts   manufactured  m   Engiand,  ttUbHthtd  thenuelyo.  in  the  midit  of  the  monntuni 

^parenUy  got  up  for  the  purpose  of  turning  ^f  panchigny,  within  a  circuit  of  four  oc  five  loagnes 

national  vanity  to  account ;  and  I  should  be  ronnd  CIukm.     They  were  principally  engaged  in 

•orryto   see  Englishmen  drawn  by  any  such  makingcertaia  psrtaof  theirorkiof  commonwatchea, 

ruse  to  abandon  the  vantage  ground  time  has  the  marketi  for  which  wore  Genoya,  Switwrland,  and 

granted  to  them,  for  I  am  con6deot  that  the  Gkimany.    The  value  of  the  work  turned  out  each 

genius  that  originated  and  gradualty  brought  year  iienimaiedac  l,800,000f.  The  immenie  progreM 

toitspresent  perfection  the  art  of  chronometry  made  in  Swiuerland  in  thi*  branch  of  bnainen  m 

may  be  excused  from  copying  every  sample  of  much  iujored  the  trade  in  Savoy,  that  ia  IBM  the  nnm- 

traah  that  roughly  measuroe  time.  bar  of  workmen  had  decreaaed  to  6B6.    In  that  year 

As  for   the  principles  to  which  I  alluded,  tlie  town  of  Cloiea  waa  almoit  completely  deitroycd 

theadoptioaofstandai'd  gauges  is  appreciated  by  flrc^  and  the  inhahitanta  were  thrown  into  the 

by  all  skilled  workmen,  and  has  been  desid&-  greatoat  distreaa.    In  order  to  afford  aome  relief,  and 

rated  in  England  for  years  past,  but  has  been  "  •»>:"«  f«  ^^'^  welfare  of  the  commnaei  in  which 

hitherto  postponed  by  the  too  free  exercise  of  f"*  '"^''  ""^  dock-making  trade  waa  carried  on,  the 

the     «  right   of  private  judgment ; "    but   as  Govermnent  decided  upon  fonading  a  theoretical  and 

the    Horological   Institute   baa   promised   a  P™"**"  ''^■»'  '''*  '^  ^^'^  "^  bMine«i  at  the 

thorough  digest  and  reduction  of  principles  in  "I*'^  ^  ">•  "«^,.  J""  ""^  "^  the  Interior 

this  mSttor  to  practice,  I  presume  the  subject  "^^^"^  ^^  ^'^^  ^^^T^.TT'  v    ,      7^ 

may  be  left  in  the  hands  of  those  concerned.  ^""-  "  ""^  '  ^"*^'  '"  '*"'  "^"^  "**  " 


Faria,  to  procure  a  Froftewr  tiir  the  school,  and  M. 


There  ean  be  no  doubt  that  the  produc 


Benoit,  whoae   repntation  atood   very   high  i 


i  I.    •u       3     ^         r     1-     -A  J           V        p  wmcn  tne  aonooi  waa  lonncea,  toe  cwca 

_™.t  by  the  adoption  of  a  limited  number  of  ^^      ^^^  j„^,^  ^^.       „  ^  .1,,^  management, 

^  and  the  empU^ent  of  the  going  barrel  i^^    „uied,  and  extended  it*lf  in  a  remarkable 

form  (which  I  predicate  la  the  only  one  em-  ^,„^.  'p„^  ^^       „  „^,„„  ^^  frequented 

ployed  in  the  Factory  mentioned)  ;  but  this,  ^^  ,ork.hopa  of  the  eatabliahment,  and  now  the  nam- 

■with  the  lever  form  of  movement,  will  leave  ^^  ^f  ^^^  working  there  amonnta  to  abont  2000,  and 

the  maobine,  however  preUy,  with  but  an  in-  (ta  buaineaf  haa  extended  to  otter  commimea.    Since 

different  character  for  that  which  should  be  ,848,  also,  the  manufacture  ofolher  part*  of  watche*. 

the  mtB  qv&  non  in  all,  viz,,  the  faculty  of  ,uch  aiBcapetaenta,  wheels,  &c,,  which  bad  not  before 

keeping  time.  '  beea  made  in  the  coontry,  bai  been  carried  on  to  a 

'  liOt  therefore  Brother  Jonathan  go  ahead,  great  extent.    In  conaequence  of  the  great  advantages 

and  create  by  any  means  that  please  him  a  derived  from  this  royal  Bchool,  different  commnnal 

OOntinually    increaung    demand      for      good  workahopa  (which  are,  sa  it   were,  branchea   of  the 

watchea,  and  I  feel  confident  that  it  will  still  principal    establiahment)   have   been   formed.     The 

be  England  from  which   a  large  part   of  the  annual  produce  of  thii  boaineH  in  Savoy  may  now 

oorresponding  supply  will  flow.  be  eitimated  at  l,800,000f.    It  ia  of  the  more  import- 

The    movement    lately  inaugurated,    and  anve,  that  almost  the  wliole  of  that  amount  i«  for 

irbich  thia   Journal  aids,   ia  in   the   very  manDalloboar.thecoMof therawnawialbuogveiy 
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trifling.  These  works  are  exported  to  Geneva,  to 
other  towns  of  Switaerland,  and  to  Besan^on,  either 
directlr  by  the  workmen  themselves,  or  through  the 
intervention  of  agents.  It  is  expected  that  in  a  short 
time  the  business  will  be  extended  to  making  the 
watches  in  a  complete  state,  and  thns  add  still  more 
to  th  ?  proflts  of  the  working  classes."— Staiu/orrf. 


"  On  the  Expansion  op  Metals,  Alloys, 

AND  Salts. 

"  Mr.  F.  Grace  Calvert,  F.CS.,  read  a 
paper  on  the  results  of  experiments  made  by 
Mr.  G.  Lowe  and  himself  on  the  expansion 
of  metals  and  other  bodies  by  heat.  Messrs. 
Calvert  and  R.  Johnson  having  purified  a 
considerable  number  of  metals  for  the  purpose 
of  ascertaining  some  of  their  properties,  were 
desirous  of  testing  their  expansion  and  con* 
traction  when  exposed  to  certain  tempera- 
tures. The  apparatus  employed  in  making 
these  experiments  is  one  constructed  by  Mr. 
G.  C.  Lowe.  It  consists  of  a  lever  with  a 
long  and  a  short  arm.  The  short  arm  is 
brought  to  bear  upon  the  bar  to  be  tested, 
and  in  the  end  of  the  long  arm  the  object- 
glass  of  a  telescope  is  inserted.  An  eye-pieoe 
of  considerable  magnifying  power  is  so  fixed 
that  an  observer,  by  looking  through  it  at  a 
graduated  scale,  is  able  to  determine  with  the 


attractive  as  unusual.  The  specimens  of 
sodium,  lithium,  potassium,  calcium,  stron- 
tium, Arc,  were  regarded  with  great  interest, 
and  their  combustion  in  an  intensely  brilliant 
White  light,  elicited  frequent  expressions  of 
admiration.  Their  extreme  lightness  was 
dwelt  on,  lithium  being  lighter  than  any 
liquid  and  possessing  little  more  than  half  the 
specific  gravity  of  water.  From  magnesium 
the  oombuation  resulted  in  an  ash  hollow 
throughout. 

^  l^r  John  Hbbschbl  observed  that  in 
tins  inquiry  they  appeared  to  be  entering  on 
a  new  creation,  the  results  produced  being  no 
lobger  matters  of  curiosity,  but  involving 
eonaequences  of  high  utility. 

^  The  reading  of  the  paper  was  followed  by 
an  exhibition  by  Mr.  R.  Rbtnolds,  F.C.S., 
of  ^  The  practical  application  of  Alumi- 
Dinm.'*  Mr.  Reynolds  presented  for  the 
examination  of  the  section  a  spoon  and  fork 
manufactured  by  Messrs.  Coulson  and  Co.,  of 
Sheffidd.  The  spoon  closely  resembled  silver 
in  colour,  having,  however,  perhaps  a  faint 
tinge  of  blue.  It  could  be  pn>duced  at  about 
half  the  cost  of  silver.  The  weight  was  only 
2}  times  that  of  water,  and  one-third  that  of 
silver.  The  sensation  of  handling  so  light  a 
metal  was  a  very  singular  one.  On  the  Con- 
tinent the  manufacture  of  aluminium  is  pretty 
general,  brooches,  studs,  kc.,  being  made  of 
it  in  consequence  of  its  ofiering,  with  an  alloy 
of  copper,  a  very  close  resemblance  to  gold,  in 
aO  bat  the  property  of  weight.  Mr.  Coulson 
had  stated  that  with  5  to  10  per  cent,  of  alu- 
mininm  he  could  obtain  any  shade  of  gold. — 
In  re|^  to  Sir  J.  Herschel,  Mr.  Reynolds 
tbsEt  it  resisted  the  action  of  sulphur. 


BRITISH  ASSOCIATION. 

At  the  Meeting  of  the  British  Association 
at  Leeda  the  following  papers  were  read  : — 

**  Oh  thb  Combustibilitt  and  otheb  Pbo- 

PBBTISS  OF  THE  RaREB   MeTALS. 

'<  Dr.  a.  Matthibssen,  F.C.S  ,  submitted 
a  very  interesting  paper,  read  by  Dr.  Odling. 
It  embraced  a  description  of  the  very  beauti- 
ful metals  obtained  from  the  alkalies  and 
alkaline  earths,  and  was  illustrated  by  the  greatest  accuracy  the  distances  through  which 
exhibition  of  a  variety  of  these  metals,  as    the  object-glass   is  displaced  when   heat  is 

applied  to  the  bar.     The  parts  of  the  appa- 
ratus are  so  adjusted  that  one  fifty-thousandth 
part  of  an  inch  expansion  is  represented  by  a 
definite  portion  of  the  graduated  scale.     In 
the  course  of  these  experiments  it  was  found 
that     marked     difierences    were    observed 
between  the  results  obtained  and  those  of 
previous  experimenters.     This  was  attributed 
to  the  circumstance  of  the  metals  they  were 
employing  being  in  a  pure  state,  and  this 
view  was  confirmed  by  trying  in  the  same 
manner  metals  of  ordinary  commercial  quality. 
They  observed  also  that  a  change  of  the  mole- 
cular condition  of  a  bar  produced  a  consider- 
able change  in  its  ratio  of  expansion.     Thus 
a  bar  of  steel,  when  tempered  to  an  extreme 
hardness,  has  a  ratio  of  expansion  fully  one- 
third  greater  than  when  it  is  left  soft  from 
the  fire,  and  most  of  the  metals  have  a  very 
difierent  ratio  according  as  they  are  cast  or 
forged.     This  is  particularly  remarkable  in 
the  case  of  pure  zinc,  a  bar  of  which,  when 
well  hammered,  expands  very  little  more  than 
half  the  amount  that  it  expands  when  cast 
vertically.     Again,  the  axis  of  crystalization 
has  a  considerable  influence  upon  the  expan- 
sion of  bodies.     A  bar  of  pure  zinc  cast  hori- 
zontally expands  much  less  than  if  cast  ver- 
tically.    A  similar  phenomenon  was  observed 
also  in  examining  other  crystalline  bodies. 
Thus  amongst  the  carbonates  of  lime,  statuary 
marble  was  observed  to  expand  more  than 
some  of  the  metals,  amongst  which  are  cast 
iron,    antimony,   and  platinum,    whilst    the 
expansion  of  chalk,  in  which  the  particles  are 
differently  arranged,  is  little  more  than  one- 
fourth  that  of  marble.     In  several  alloys  of 
metals  a  remarkable  difference  was  observed 
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between  the  expanrion  found  by  experiment 
and  that  calculated  from  bj  the  ratios  of  the 
metab  of  which  they  were  composed.  Four 
different  alloys  were  made  and  examined,  and 
in  each  the  expansion  obserred  was  less  than 
that  deduced  by  calculation  from  their  equi- 
valents. In  alloys  of  copper  with  tin  it  was 
found  that  where  only  a  small  quantity  of  tin 
entered  into  the  composition  pf  a  bar,  the 
expansion  fell  considerably  below  that  of  pure 
copper,  although  the  tin  thus  added  has  a 
much  higher  ratio  of  expansion  than  copper.^ 
''  Mr.  Oalrert  illustrated  his  valuable  paper 
by  tables,  amongst  which,  as  exceedingly 
useful  to  our  r^ers  engaged  in  manufac- 
tures, we  give  the  following : — 

Co-efficient  of  Expansion  from  0  deg.  to  lOO  deg. 


Cadminm 0*008323 

Copper  (hamm'd  0-001769 
Gold        (do )     0001374 

Lead 0-003005 

Tin  0002717 

Bismnth  (do.)     0  001341 

Alaminiion 0  002218 

Iron  (forged)  ...  0001 187 

Zinc  (hammered  0002 193 

Cast  Iron 0-001117 

Silver  (cast) 0  001991 

Steel  (hard) 0001402 

Brass  (do.)  ......0-001930 

Steel  (soft) 0-001038 

CJopper  (do.)  ...  0  001879 

Antimony  (cast)  0-000986 

Briis8(hiunmered  0*001828 

Flatinnm  (forg'd  0  000881 

SPECIFICATIONS  OF  PATENTS 

BELATXNa  TO  WATCHES,  CLOCKS,  AHD  OTHEB 

TDCB-KBBFEBS. 

Under  the  above  head  we  purpose  to  pre- 
sent  our  readers  with  abstracts  of  all  the 
specifications  in  existence  of  patents  relating 
to  the  above  subjects.  We  shall  continue  the 
artidle  in  suooessive  numbers  until  we  have 
brought  up  the  subject  to  the  present  time. 

1661,  February  8.— No.  131. 
WoBOBSTEB,  Edwabd^  Marqucss  of.— 1. 
**  To  make  a  watch  or  docke  without  string, 
or  ohaine,  or  any  other  kind  of  winding  vpp  but 
what  of  necesnty  must  follow  if  the  owner  or 
keeper  of  the  said  watch  or  docke  will  know 
the  houre  of  day  or  night,  and  yett  if  he  lay 
it  aside  severall  dayes  and  weeks  without 
looking  or  medling  with  it,  it  shall  goe  very 
well,  and  as  justly  as  most  watches  that  ever 
were  made.** 

2.  Belates  to  guns  and  pistols. 

3.  Belates  to  carriages. 

4.  Belates  to  boats. 

(Extract  from  the  Signet  Bill,  dated  15th 
November,  a.d.  1661. 
[No  SpeeiAcstioii  enrolled.    See  Begifter  of  Arts 
and  Scienoea,  yoL  iii,  p.  237  \     and  Stuart's 
Anecdotes  of  Steam-emgineay  yoL  i,  p.  41 .] 

11664,  March  3 ^No.  143. 

IiLL,  Abbahak. — 1.  Belates  to  carriages. 
2.  Belates  to  guns  and  pistols. 


3.  Belates  to  breaking  and  dressing  hemp 
and  flax,  and  watering  linen. 

4.  "  A  new  way  of  makeing  of  watches  and 
clocks  to  be  vsed  at  sea  for  exact  measuring 
of  tyme,  towardes  the  finding  the  longitude 
and  knowing  the  true  course  and  place  of  a 
shipp,  differenced  from  all  other  sorte  of 
watches  by  having,  instead  of  a  ballance,  a 
rodd  of  wyer,  or  a  thynn  narrow  plate,  with  a 
weight  at  the  lower  end  thereof,  called  a  pen* 
dulum,  and  at  the  vpper  end  an  arme  with 
twoe  catches  or  holes  to  moue  it,  and  certaine 
crooked  places  or  cheekes  for  regulating  the 
motion  thereof,  which  motion  is  produced  by 
one  or  more  springs  or  weights,  the  said 
watches  being  fitted  with  balls  and  socketts 
to  hang  by  for  goeing  steadily  at  sea." 

[No  Specification  enrolled.    Letters  Patent  printed, 
price  AdJ] 

1693,  March  3.— No.  315. 

Hadlet,  John.  —  1.  Giving  motion  to 
machines  and  carriages,  &c. 

2.  '<  A  contrivance  of  measuring  time  a 
more  compendious  way,  with  one  wheele  only, 
which  will  goe  much  more  exact  than  move* 
ments  with  multiplicity  of  wheeles,  which 
will  be  of  very  great  vse  and  advantage  both 
by  sea  and  land." 

[No  Specification  enrolled.    Letters  Patent  printed. 


RATES  OF  CHRONOMETERS 
ON  TRIAL, 

VOB  PUBOHASB  BT  the  BOABD  of  ADMIBALTri 

At  the  Ro^  Obiervatoryf  Greenwich, 
1858. 

[The /Mowing  Noras  apply  toaUthe  three  TaMea.^ 

(*)  Daring  these  weeks  the  Chronometers  were 
exposed  to  the  external  air  outside  a  Nordi  window. 

(f)  Daring  these  weeks  the  Chronometers  were 
placed  in  the  chamber  of  a  stove  heated  by  gas. 

The  rate  given  by  thie  first  five  days  of  trial  is  in 
every  case  omitted,  excepting  for  Lewson  1304,  where 
the  rate  for  two  days  only  is  omitted  ;  J.  Mairhead 
2810,  ^ere  the  rate  for  roar  days  onlv  is  omitted  ; 
and  Holl  101  and  103,  for  both  of  which  the  rate  for 
one  day  only  is  omitted. 

The  order  of  arran^jement  of  the  Chronometers  in 
these  tables  is  determmed  solely  by  consideration  of 
their  irregolarities  of  rate,  as  expressed  in  the  oolnmns 
'^  Difference  between  the  Greatest  and  Least,"  and 
*'  Greatest  Difibrence  between  one  Week  and  the  next," 
without  reference  to  the  duration  of  the  trial;  the 
position  of  J.  ITrench  7006  is  not  therefore  neoessarily 
correct. 

The  Chronometers  J.  French  7005  and  J.  French  ^l, 
were  withdrawn  by  the  maker  on  account  of  duSr 
unsatisfactory  performance,  the  former  on  BCay  10^  and 
the  latter  on  April  19. 

The  Chronometers  Holl  101  and  Holl  108  were 
deposited  for  trial  on  May  21. 
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BIOOEAPHICAL  UEHOIB  OF 

JOHN  HARRISON, 


Ae  we  are  about  to  give  the  "PrincipIeH 
of  Harrison's  Timekeeper,"  we  have  thought 
that  a  short  account  of  his  life  would  be  inte- 
resting to  our  readers.  Harrison  made  the 
first  grand  move  towards  the  discovery  of  the 
longitude  at  sea  hj  means  of  timekeepers, 
and  deserves  the  fasting  gratitude  of  his 
apecies. 

John  Harrison  was  bom  at  Fautbj,  near 
Poatefract,  in  Yorkshire,  in  the  year  1693. 
He  was  the  son  of  a  carpenter,  which  busi- 
ness he  followed  for  several  years  of  his  life. 
In  1700  the  fkmily  removed  to  Barrow  in 
Lincolnshire.  At  a  very  early  age  Harrison 
shewed  a  great  predilection  for  mechanical 
pursuits,  and  particularly  directed  his  atten- 
tion to  the  improvement  of  clocks. 

After  numerous  failures,  and  a  variety  of 
minor  improvements,  he  at  length  succeeded 
in  constructing  a  pendulum  in  which  the 
effects  of  heat  and  cold  in  lengthening  or 
shortening  the  pendulum  were  neutralized 
by  the  application  of  the  principle  of  the 
different  expansibilities  of  different  metals, 
which  is  one  of  those  improvements 
that  may  be  said  to  mark  an  era  in  the  art 
of  horology.  For  the  adaptation  of  the  same 
principle  to  the  balances  of  watches  we  are 
indebted  to  Tbos.  Eamshaw,  an  improved 
form  of  whose  balance  by  Mr.  Hartnup 
appears  in  our  present  number. 

In  the  year  1714  an  act  was  passed  offering 
a  reward  of  £10,000,  £15,000,  or  £20,000 
respectively  for  a  method  of  finding  the  longi- 
tude at  sea  within  60,  40,  or  30  miles, 

Harrison  continued  plodding  on  in  the 
country,  repairing  watches  and  clocks,  and 
making  a  variety  of  experiments,  till  his 
for^-second  year,  when  in  1735  he  come  np 
to  London  with  a  timepiece  he  had  invented 
and  conetrncted.  Here  he  was  fortunate  in 
meeting  with  men  high  in  the  profession  of 
horology  as  well  as  astronomy,  who  gave 
him  a  hearty  welcome,  and,  sinking  all  trade 
or  professional  jealousy,  readily  gave  him  cer- 
tificates of  the  excellence  of  his  timekeeper. 
To  the  honour  of  Holley,  Graham,  and  others 
be  it  remembered,  that  through  their  certifi- 
cates he  was  allowed,  in  1736,  to  proceed 
with  it  to  Lisbon  in  a  King's  ship,  and  was 
enabled  to  correct  the  reckoning  to  within 
I'SO*.  On  this  result  the  Commissioners 
under  the  act  gave  him  ,£500,  to  enable  him 
to  juweed  with  his   improvementa,     Aft«r 


the  constructioH  of  two  other  timepieces,  he 
at  length  made  a  third,  which  he  considered 
so  perfect  as  to  entitle  him  to  a  claim  of 
having  it  tried,  and  the  Commissioners  in 
consequence,  in  the  year  1761,  sent  Mi  ion 
William  in  a  King's  ship  to  Jamaica.  On 
arriving  at  Port  Royal,  the  timekeeper  was 
found  to  be  in  error  only  fi-1  seconds,  and  on 
his  return  to  Portsmouth  in  1762  the  «rror 
was  only  1-54-5,.  This  being  sufficiently 
correct  to  determine  the  longitude  within 
18  miles,  Harrison  claimed  the  reward  ;  btit 
he  did  not  yet  get  it, — so  careful  are  econo- 
mical Governments  of  the  public  money  when 
real  merit  is  to  be  rewarded.  Another 
voyage  was  made  to  Barbadoes  and  some  fbr- 
ther  trials,  after  which  an  Act  was  passed  in 
1765,  three  years  after  he  had  earned  his  re- 
ward, which  awarded  Harrison  £20,000,  one 
half  to  he  paid  on  his  explaining  the  prinoiplec 
of  the  construction  of  his  timekeeper,  and  the 
other  half  as  soon  as  it  was  ascertained  that  the 
instrument  could  be  made  by  others.  Still 
the  payment  was  delayed,  and  it  was  not  till 
1767,  after  many  delays  and  some  disputes^ 
that  he  received  the  whole  of  the  £20,000. 

Next  in  importance  to  the  application  of 
the  principle  of  the  different  expansibilities  of 
metals  for  counteracting  the  effect  of  different 
temperature?,  we  may  place  that  of  the  ffmriff 
futee,  by  'means  of  which  the  watch  is 
kept  going  during  the  time  of  its  being 
wound  up, 

Harrison  died,  at  his  house  in  Red-Lion- 
square,  in  1776.  He  is  said  to  have  been 
rather  unconth  in  his  phraseology.  On 
mechanics  and  mechanical  science  be  could 
converse  with  clearness,  but  fonnd  consider- 
able difficulty  in  committiog  his  sentiments 
to  writing,  as  appears  from  his  "  Description 
concerning  such  Mechanism  as  will  afford  a 
nice  or  true  Mensuration  of  Time." 

In  the  lost  volume  of  the  Biographia  Bri- 
tanitiea  there  is  a  memoir  of  Harrison,  from 
materials  furnished  by  himself. 


THE  PRINCIPLES  OF 
MR.  HARRISON'S  TIME-KEEPER. 

WiA  Pbita  of  Afame. 


Fbbface. 
The  original  drawings,  from  which  these 
plates  were  engraved,  together  with  the 
written  paper  annexed,  intituled  Prikciplbs 
OF  Mh.  Habbisox's  Tiue-Kkefer,  were  de- 
livered to  the  Commissioners  appointed  by 
ujt  of  parlimoent  for  the  discovery  of  the 
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longitude  at  sea,  by  Mr.  John  Harrison  and 
Mr.  William  Harrison  his  son,  upon  oath,  as 
eontaining  a  full  explanation  of  the  principles 
upon  which  Mr.  John  Harrison's  watch  or 
time-keeper  for  finding  the  longitude  at  sea 
IS  constructed. 

Mr.  Harrison  and  his  son  gave  also,  upon 
oath,  to  the  Reverend  John  Mitchell,  the 
Reverend  William  Ludlam,  and  Mr.  John 
Bird,  gentlemen  well- skilled  in  mechanics, 
and  Mr.  Thomas  Mudge,  Mr.  Larcum  Kendal, 
tnd  Mr.  William  Matthews,  watch-makers, 
hj  appointment  of  the  Board  of  Longitude, 
tnd  myself,  such  further  explanation  of  the 
eonstruction  of  the  said  watch,  by  word  of 
month  and  experimental  exhibitions,  as  we 
required ;  producing  the  watch,  taking  it  to 
pieces  in  our  presence,  and  answering  to  such 
questions  as  we  proposed  relative  thereto. 
Some  notes  taken  by  myself  on  this  occasion 
I  have  subjoined  hereto. 

The  original  drawings  of  the  watch  were 
ddivered  to  me  at  the  Board  of  Longitude, 
which  I  have  since  caused  to  be  carefully  en- 
graved, under  my  own  eyes,  at  the  Royal 
Observatory,  and  think  I  can  answer,  that 
the  lines  on  the  copper-plates  every  where 
eorrespond  with  the  measure  of  the  drawings 
within  one,  or  at  most  two  breadths  of  the 
fines,  which  are  so  very  fine.  Nevertheless, 
the  reader  must  not  expect  to  find  the  im- 
pressions taken  off  upon  common  paper  agree 
80  nearly  either  with  the  originals  or  with 
themselves,  owing  to  the  shrinking  of  the 
paper  after  the  water  has  been  pressed  out 
of  it  in  going  through  the  press.  But,  for 
the  sake  of  the  curious,  and  particularly 
artists  who  may  be  desirous  to  construct 
other  watches  after  the  model  of  Mr.  Harri- 
ion's,  I  have  caused  a  few  impressions  of  the 
pktes  to  be  taken  off  upon  India  paper ; 
which,  if  it  be  only  made  a  little  damp,  by 
being  put  for  a  few  minutes  between  two 
wet  sheets  of  paper,  will  receive  the  impres- 
sion from  the  plates  perfect,  and  will  not 
shrink  at  all  in  the  drying. 

It  may  not  be  improper  to  take  notice  here 
of  a  difference  in  the  position  of  the  pallets 
in  the  8th  and  9th  figures,  plates  YI.  and 
VIL  which  might  otherwise  puzzle  the  in- 
spector, or,  at  least,  induce  him  to  think 
there  was  some  error  made  in  engraving  the 
plates  from  the  original. 

In  figure  8th,  the  centre  of  the  curve  of 
the  pallets  lies  in  the  circumference  of  the 
dotted  circle,  whose  radius  is  two  fifths  of  the 
radius  of  the  circle  described  by  the  edge  of 
the  pallets  ;  but,  in  figure  9th,  the  centre  of 
the  pallets  lies  just  without  the  circumfer- 
saee  of  the  little  black  circle  representing  the 
spindle^  whose  radius  is  one  fourth  of  the 
ndiiit  of  the  circle  described  by  the  edge  cl 


the  pallets.  The  latter  figure  shews  Mr. 
Harrison's  former  design,  which  he  has  since 
altered,  as  is  represented  in  the  8th  figure. 


Notes  taken  at  the  Discoveby  op 
Mr.  Harbison's  Time-Keeper. 

The  balance  naturally  vibrates  largest  arcs 
when  in  a  horizontal  position  ;  next  greatest, 
when  the  hours  XII  and  YI  are  uppermost, 
and  the  watch  is  in  a  vertical  position  ;  least, 
when  the  hours  III  and  IX  are  uppermost. 

Large  arcs  are  naturally  performed  in  less 
time  than  small  ones.  This  Mr.  Harrison 
inferred,  because  the  watch,  before  any  cor- 
rection was  applied,  went  slower  in  a  vertical 
position  than  in  the  horizontal  one,  and  the 
vibrations  are  visibly  larger  in  the  latter 
case. 

The  watch  is  adjusted  to  vibrate  great  and 
small  arcs  in  equal  times,  in  the  following 
manner : 

To  go  the  same  when  placed  vertically 
with  the  hours  III,  VI,  IX,  XII  upwards 
successively,  by  making  the  weight  of  the 
balance  diffei*ent  in  different  parts— To  go 
the  same  when  placed  horizontal  as  when 
vertical,  by  the  joint  effect  of  the  back  of  the 
pallets  and  the  cycloid-pin. 

The  curve  of  the  back  of  the  pallets  is  an 
arch  of  a  circle,  whose  centre  lies  in  the  line 
joining  the  edges  of  the  pallets  and  the 
centre  of  the  spindle,  the  distance  of  the  two 
centres  being  two  fifths,  and  the  radius  of 
the  curve  of  the  pallets  three  fifths  of  the 
radius  of  the  circle  described  by  the  edge  of 
the  pallets. 

The  action  of  the  cycloid-pin,  when  it 
touches  the  balance-spring,  tends  to  quicken 
its  vibrations  ;  and  the  spring,  leaving  the 
pin  for  a  longer  time  in  the  large  vibrations 
than  in  the  small  ones,  is  less  accelerated  by 
it  in  the  former  than  in  the  latter  case ;  and, 
consequently,  the  action  of  the  pin  tends  to 
reduce  the  time  of  the  different  vibrations 
nearer  to  equality.  The  cycloid-pin  was  not 
applied  to  the  watch  till  after  it  came  back 
from  the  voyage  to  Jamaica. 

If  the  balance- spring  is  too  strong,  it  must 
be  made  weaker  by  rubbing  it  away  a  little  ; 
but  if  it  be  too  weak^  it  must  be  changed  for 
a  stronger. 

The  balance-spring  is  fastened  at  the  outer 
end  to  a  stud,  which  takes  off  the  plate  with 
a  screw,  and  is  put  on  again  with  the  same 
screw,  and  steady-pins,  exactly  in  the  same 
position  as  before,  without  undoing  the 
fastening  of  the  spring  to  the  stud  at  the  end. 

There  is  no  adjustment  for  mean  time,  as 
in  common  watches ;  there  was  once,  but  it 
did  not  aoswcr* 
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As  soon  as  the  watch  is  put  together,  Mr. 
Harrison  says,  it  will  shew  its  rate  of  going 
in  three  hours  accurately  the  same  which  it 
will  keep  afterwards  ;  so  that  he  can  soon 
determine  it  by  comparison  with  his  pen- 
dulum clock. 

The  balance-spring,  when  at  rest,  touches 
the  cycloid-pin,  and  does  not  begin  to  leave 
it  till  the  balance  has  vibrated  an  arch  of 
forty -five  degrees  beyond  the  point  of  rest, 
while  the  spring  is  in  the  state  of  coiling 
itself  up. 

The  thermometer  kirb  is  composed  of  two 
thin  plates  of  brass  and  steel  rivetted  together 
in  several  places,  which,  by  the  greater  ex- 
pansion of  brass  than  steel  by  heat,  and 
contraction  by  cold,  becomes  convex  on  the 
brass  side  in  hot  weather,  and  convex  on  the 
steel  side  in  cold  weather  ;  whence,  one  end 
being  fixed,  the  other  end  obtains  a  motion 
corresponding  with  the  changes  of  heat  and 
cold,  and  the  two  pins  at  this  end,  between 
which  the  balance-spring  passes,  and  which 
it  touches  alternately  as  the  spring  bends  and 
unbends  itself,  will  shorten  or  lengthen  the 
spring,  as  the  changes  of  heat  and  cold  would 
otherwise  require  to  be  done  by  the  hand,  in 
the  manner  used  for  regulating  a  common 
watch. 

Mr.  Harrison  requires  cold  weather  for 
adjusting  the  thermometer  kirb,  and  he  places 
the  watch  near  a  fire,  with  a  common  ther- 
mometer by  it,  to  try  if  it  keeps  the  same 
time  as  in  the  cold  air.  If  not,  he  alters  or 
adjusts  the  thermometer  kirb  till  it  goes  the 
same  in  these  two  ditferent  degrees  of  tem- 
perature of  the  air. 

The  thermometer  kirb  takes  heat  sooner 
than  the  balance- spring,  and  he  thence  con- 
cludes that  brass  takes  heat  sooner  than  stee), 
and  that  the  brass  rods  of  a  gridiron  pendulum 
should  be  made  thicker  than  the  steel  ones. 

Whilst  the  heat  is  increasing,  the  watch 
will  sometimes  go  one  tenth  of  a  second 
slower  in  three  hours,  than  when  the  heat  is 
come  to  a  stand. 

The  eifect  of  the  thermometer  is  increased 
by  rubbing  the  sides  thinner,  and  is  lessened 
by  thickening  the  edge  by  burnishing  it. 

Mr.  Harrison  adjusts  the  thermometer 
kirb  first,  that  is  to  say,  before  he  adjusts  the 
watch  to  go  the  same  in  ditferent  positions. 

The  watch  may  be  put  with  figure  XU 
turned  each  day  alternately  different  ways, 
for  fear  one  part  of  the  box  in  which  it  is 
kept  may  be  hotter  thau  the  other. 

The  force  or  momentum  of  the  balance, 
Mr.  Harrison  says,  is  as  the  square  of  its 
diameter,  also  as  the  square  of  the  velocity, 
its  weight  being  given. 

The  momentum  of  the  balance  acquired  by 
j'ncreaging  the  velocity  ia  better  than  that 


acquired  by  increasing  the  weight ;  as  friction 
is  not  thereby  increased,  perhaps,  if  anything, 
diminished,  and  the  resistance  of  the  air  only 
is  increased,  the  effect  of  which  is  tolerably 
uniform,  and  of  great  service. 

The  diameter  of  the  balance  is  2*2  inches, 
of  the  plate  3*8  inches. 

The  balance  should  be  a  little  larger,  or 
2^  inches,  according  to  a  memorandum  taken 
by  Mr.  Bird, 

The  watch  makes  just  five  beats  in  a 
second  of  time. 

If  the  balance  vibrated  faster,  the  resist- 
ance of  the  air  would  be  too  great. 

A  pocket  watch  of  this  kind  would  do 
better  with  six  beats  in  a  second. 

A  certain  size  is  best  for  the  pallets,  or 
rather  a  certain  proportion  between  the 
diameter  of  the  circle  described  by  the  edge 
of  the  pallets  and  the  diameter  of  the  balance- 
wheel.  This  was  first  suggested  to  Mr. 
Harrison  from  bell-ringing  ;  for  he  could 
bring  the  bell  better  into  a  motion  by  touch- 
ing it  from  time  to  time  somewhere  near  the 
centre  than  near  the  circumference  ;  because 
in  the  first  case  his  hand  moved  quick  enough 
to  follow  the  bell. 

The  grand  principle  of  the  watch  is  that  of 
giving  the  greatest  motion  possible  to  the 
balance  with  a  given  force.  This  is  done  by 
the  scaping  and  proper  quantity  of  the  arc 
described. 

This  note  was  communicated  by  Mr.  Mudge, 
as  also  the  following :  That  the  balance,  by 
the  force  from  the  wheels,  without  its  spring, 
tends  to  vibrate  once  in  two  seconds. 

There  are  four  springs  in  the  watch  :  first, 
a  main  spring  ;  secondly,  a  spring  in  the 
inside  of  the  fusee,  to  keep  it  going  while  it 
is  winding  up  ;  thirdly,  a  spring,  which  is 
wound  up  eight  times  every  minute ;  fourthly, 
the  balance-spring.  The  three  first  were 
made  by  Maberley. 

The  fusee  has  six  turns  and  a  quarter. 

The  fiy  serves  to  moderate  the  velocity 
with  which  the  spring  nearest  the  balance 
would  otherwise  be  wound  up. 

The  pivot-holes  are  all  made  in  rubies, 
with  diamonds  at  the  ends. 

The  pallets  are  diamonds. 

One  end  of  the  watch  in  the  late  voyage  to 
Barbadoes  was  set  higlier,  because  it  was  not 
equally  adjusted  in  all  positions.  Also  it 
was  altered  and  brought  back  to  the  same 
position  with  respect  to  the  horizon,  as  the 
ship  lay  down  on  the  one  or  the  other  tack, 
by  the  help  of  a  moveable  box  with  a 
divided  arch. 

Mr.  William  Harrison  reckons  the  greatest 
roll  of  a  ship  fifteen  degrees,  and  the  greatest 
lie-down,  when  going  upon  one  tack,  twelve 
degrees. 
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Hold  the  watch  a  little  back,  when*  in  a 
yertical  podtiony  that  the  face  may  be  a 
little  np. 

If  the  balance-spring  be  not  exactly  paral- 
lel to  the  plates,  there  will  be  a  small  differ- 
ence in  the  going  of  the  watch,  when  the  face 
b  np  or  down. 

Care  is  to  be  used  in  moving  the  watch,  or 
in  toming  it  aboat  in  order  to  wind  it  up,  not 
to  give  it  any  quick  circular  motion  in  the 
plane  of  the  balance,  as  it  might  possibly  stop 
it  A  pocket- watch,  which  Mr.  Harrison 
has  made  of  this  kind,  once  stopped  this 
way.  Turn  the  watch  over  upon  some  dia- 
meter of  the  dial-plate,  as  an  axis,  in  order  to 
briDg  it  into  a  convenient  position,  when  you 
want  to  wind  it  up. 

Oil  must  be  applied  to  the  pallets  and 
pirot-holes  of  the  watch,  but  very  sparingly. 

The  watch  will  go  three  years  without 
requiring  to  be  cleaned. 

At  the  time  of  the  discovery,  in  Augtist 
'1765,  Mr.  Harrison  said,  that  the  watch 
then  went  a  little  slower  than  it  had  done, 
owing  to  its  wanting  to  be  cleaned,  viz.,  two 
or  three  seconds  per  day. 

The  watch  should  have  a  cap,  and  no 
outer  case,  the  wooden  box  in  which  it 
should  be  kept  serving  that  purpose  better. 

NEVIL  MASKELYNE, 

Astronomer  RoydU 


Principles   of   Mr.    ELarrison's    Time- 

Jk££P£B. 

In  this  Time-keeper  there  is  the  greatest 
care  taken  to  avoid  friction  as  much  as  can 
be,  by  the  wheels  moving  on  small  pivots, 
and  in  ruby-holes,  and  high  numbers  in  the 
wheels  and  pinions. 

The  part  which  measures  time  goes  but  the 
eighth  part  of  a  minute  without  winding  up  ; 
8o  that  part  is  very  simple,  as  this  winding- 
up  is  performed  at  the  wheel  next  to  the 
balance-wheel ;  by  which  means,  there  is 
always  an  equal  force  acting  at  that  wheel, 
and  all  the  rest  of  the  work  has  no  more  to 
do  in  measuring  time,  than  the  person  that 
winds  them  up  once  a  day. 

There  is  a  spring  in  the  inside  of  the  fusee, 
which  I  will  call  a  secondary  main-spring. 
This  spring  is  always  kept  stretched  to  a 
certain  tension  by  the  main-spring,  and  dur- 
ing the  time  of  winding  np  the  time-keeper, 
at  which  time  the  main-spring  is  not  suffered 
to  act,  this  secondary  spring  supplies  its 
place. 

In  oommon  watches  in  general  the  wheels 
have  about  one- third  the  dominion  over  the 
balance  that  the  balance-spring  has  \  that  is, 
if  Iho  power  the  balance-spring  has  over  the 


balance  be  called  threcy  that  from  the  wheels 
is  one;  but  in  this  my  time-keeper  the 
wheels  have  only  about  one-eightieth  part  of 
the  power  over  the  balance  that  the  balance- 
spring  has  ;  and  it  must  be  allowed,  the  less 
the  wheels  have  to  do  with  the  balance,  the 
better.  The  wheels  in  a  common  watch 
having  this  great  dominion  over  the  balance^ 
they  can,  when  the  watch  is  wound  up,  and 
the  balance  at  rest,  set  the  watch  a  going ; 
but  when  my  time-keeper^s  balance  is  at  rest, 
and  the  spring  is  wound  up,  the  force  of  the 
wheels  can  no  more  set  it  a-going,  than  the 
force  of  the  wheels  of  a  common  regulator 
can,  when  the  weight  is  wound  up,  set  the 
pendulum  a -vibrating;  nor  will  the  force 
from  the  wheels  move  the  balance,  when  at 
rest,  to  a  greater  angle  in  proportion  to  the 
vibration  that  it  is  to  fetch,  than  the  force  of 
the  wheels  of  a  common  regulator  can  move 
the  pendulum  from  the  perpendicular  when 
it  is  at  rest. 

My  time-keeper's  balance   is  more   than 
three  times  the  weight  of  a  large  sized  com- 
mon watch -balance,  and    three  times  its  dia- 
meter; and   a    common  watch- balance   goes 
through  about  six  inches  of  space  in  a  second, 
but   mine   goes  through   about  twenty-four 
inches  in  that  time  :  so  that  had  my  time- 
keeper only  these  advantages  over  a  common 
watch,  a  good  performance  might  be  expected 
from  it      But  my  time- keeper  is  not  affected 
by  the  different  degrees  of  heat  and  cold,  nor 
agitation  of  the  ship  ;  and  the  force  from  the 
wheels  is  applied  to  the  balance  in  such  a 
manner,    together  with   the    shape    of    the 
balance-spring,  and  (if  £  may  be  allowed  the 
term)  an  artificial  cycloid,  which  acts  at  this 
spring  ;  so  that  from  these  contrivances,  let  the 
balance  vibrate  more  or  less,  all  its  vibrations 
are  performed  in  the  same  time  ;  and  there- 
fore, if  it  go  at  all,  it  must  go  true.    So  that 
it  is  plain  from  this,  that  such  a  time-keeper 
goes  entirely  from  principle,   and  not  from 
chance. 

The  following  is  a  Description  of  the 
Drawings  from  which  my  Fourth  Time- 
heeper  wcu  made,  and  the  Dratoings  are 
also  hereunto  annexed. 

Fig.  I. 

A  A  is  the  chain-barrel,  and  B  B  is  a  section 
of  it. 

C  C  is  the  spring- barrel,  and  DD  is  a  section 
of  it. 

BE  is  a  ratchet  at  the  spring-baiTcl,  and  F F 
is  a  section  of  it.  This  ratchet  is  screwed 
to  the  spring -barrel  by  four  small  screws 
at  aaaa.  There  is  a  hole  in  the  pillar- 
plate  of  the  diameter  from  the  dotted  lines 
b  6,  and  that  part  of  the  spring-barrel  c  c 

is  to  moYemthia  liuAe  mi3;u)ia\.  «kj  liuik!^ 
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in  order  »8et  the  spring  np.  Jh^^^bel    REGULATIONS  FOR  CHRONOMETER 

U  alBOBDewn  in  Figure  18th,  by  the  circle 

bb,  and  it  hu  thirty  teeth,  and  c  i«  the  BTJSIIfESS  AT   GREENWICH. 


click  that  holds  it. 


The  following  has  been  received  by  the 
principal  niemb«8of  the  Trade:— 

"  Botu.  Obsibtatokt,  Grsbitwich, 

LOTTDOH,   S.E. 

"  1858,   October  t. 

"  Sir,— The  Astronoiner  Royal  directs  me 
to  trBDsmit  to  you  the  foUowiug  extracts  from 
the  regnlatioDB  made  by  the  Lords  Commis- 
sioners of  the  Admiralty  for  the  tr&naaction 
of  Chronometer  business  at  the  Royal  Obser- 
vatory. I  am,  Sir,  your  most  ot>edieut  ser- 
vant, "  Robert  Main. 

"  Mr. 

<<  Tranaaetitm  of  Btuvtea  toiA  MakerM  of 

Chronometert. 

"  1 .  No  chronometer  is  to  be  received  from 

sg.s     or  delivered  to  a  aiaker  except  between  the 

J^l  B.    hours  of  nine  in  the  forenoon  and  two  in  the 


£   I 


t^>3' 


afternoon. 

"  2.  The  Astronomer  Royal  will  not  trans- 
act business  personally  with  Chronometer 
Makers  except  on  the  same  day,  and  between 
tbe  same  hours." 


AN  OLD   MUSICAL  CLOCK-MAKER 

IN  CLERKENWELL. 

It  is,  we  believe,  nut  generally  known,  that 

■8  the  famous  Christopher  Pinchbeck,  the  dis- 

'"      t  ooverer  of  a  beautiful  alloy  of  metals  called 

^  after   him   Pinchieek,    and    the  inventor  of 

°     «  "  Astronomioo- Musical  Clocks, '    was  a  resi- 

f     S  dent  in  Clerkenwell ;  but  this  is  evident  from 

S  o  g  the   following  ndvertisenient  of  bis  removal 

■|c-^  from    it,      which     appeared    in     Ajipkbee'i 

•  8  .  TFmA^  Jovma/,  of  July  18th,  1721  -, 

"^^  ,  "  KoTica  ii  hereby  giren  to  Noblemen,  Genilemeu 

^n         and  Ocberi,  that  Chr.  Pinchbeck,  Inrentor  and  Maker 

SB         oftberamonlAslroDamico-Musical  Clocks,  ia  rumored 

^Cn         from  St,  George*  Court,"  St.  Jones's  Lane,  to  iJio  sign 

jgjg         of  tbe  AitroQomico-Muaical  Clock  in  Fleet  Street  near 

C  C         the  Leg  Tavem.    He  makcih  and  sellech  Watches  of 

Z  L.         aliiort*  and  Clocks,  u  well  for  the  exact  ladicatioo  of 

S  S         Time  only,  as  Astronomical,  for  shewing  the  various, 

8  J^     Motions   and  Phenomena  of  planets  and  fixed  stars 

Q  fl         sotving  at  ^ght  several  Astronomical  problems,  besides 

all  this  a  variety  of  Musical  performance  a,  and  that  to 

Ule  grtaWat  Nicety  of  Time  and  Tooe  nilh   the  usual 

erace*  i  together  with  a  nonderfnl  imitation  of  several 

•ODgs  and  Voice*  of  an  Aviary  of  Birds  so  natural  that 

any  wlio  saw  not  the  lostramcnt  would   be  persuaded 

g/"  Ot  Platu  teiA  ihtir  dacriptiatt         *  "^^  ^"^  '••  pulled  down  and  rebuilt  in  lata, 

miXieffoeK  6i  enrfiBomi^  NtaiAm.^  *»^  has  sines  bean  caliad  Albion  Place. 
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that  il  were  lo  Bealit^  what  it  onlj  represents.  He 
makes  Miuical  Automata  or  Instruments  of  themselves 
to  plaj  exceeding  well  on  the  Flate,  Flaggelet  or 
Organ,  Setts  of  Coontiy  dances,  Minuets,  Jiggs  and 
the  Opera  Tunes,  or  the  most  perfect  imitation  of  the 
Ayiarj  of  Birds  above  mentioned,  fit  for  the  Diversion 
of  those  in  places  where  a  Musician  is  not  at  Hand. 
He  makes  also  Organs  performing  of  themselves  Psalm 
Tones  with  two,  three,  or  more  Voluntaries,  verj  Con- 
venient for  Churches  in  remote  Country  Places  where 
Organists  cannot  be  had,  or  have  sufficient  Encourage- 
ment. And  finaly  he  mends  Watches  and  Clocks  in  such 
sort  that  thej  will  perform  to  an  Exactness  which  pos- 
libljthro'  a  defect  in  finishing  or  other  Accidents 
thej  formerly  could  not" 

We  have  also  met  with  the  following  memo- 
randams  copied  from  an  original  manuscript, 
from  which  it  would  appear  that  Pinchbeck's 
fame  as  a  musical  clock-maker  got  noised 
abroad  : — 

"  Mr.  P."  Cwritcs  his  admiring  contemporary) 
"  has  finished  a  fine  musical  clock,  said  to  be  a  most 
exquisite  piece  of  workmanship,  and  worth  about 
£1300,  wch  is  to  be  sent  over  to  ye  King  of  France 
(Louis  XIV.)  and  a  fine  organ  to  ye  great  Mogul, 
worth  1:300. 

**  Mr.  Xtopher  Pinchbeck  had  a  curious  secret  of 
new-invented  metal  wch  so  naturdy  resembles  gold 
(as  not  to  be  distinguished  by  the  most  experienced 
^e)  in  colour  smell  and  ductibHity.  Ye  secret  is 
communicated  to  his  son." 

This  was  written  at  the  commencement  of 
the  last  century.  At  present  it  is  known 
that  pinchbeck  metal  is  an  alloy  of  zinc  and 
copper,  in  the  proportions  of  three  parts  of 
the  former  to  four  of  the  latter,  and  is  also 
called  Prince's  metal. 

It  18  probable  that,  at  the  period  of  Pinch- 
beck's residence  in  Clerkenwell,  it  was  then, 
if  not  earlier,  the  locale  of  the  Watch  and 
Clock  trade  in  London.  The  early  history  of 
Watch  and  Clock-making  in  Clerkenwell  is 
'howerer  involved  in  much  obscuritv  ;  and  we 
are  assured  that  any  memorials  of  o^d  work- 
men and  their  achievements  in  horology  would 
be  of  considerable  interest,  not  only  to  the 
ingenious  artisans  at  present  so  employed,  but 
to  the  public  in  general,  if  recorded  from 
time  to  time  in  the  pages  of  the  Horological 
JoomaL 

W.  J,  Pinks. 


TO  DRAW  A  MERIDIAN  LINE. 

Sib,— The  publication  in  your  last  number 
of  an  Equation  Table  suggests  the  desirability 
of  poasessing  a  ready  means  of  getting  ap- 
parent time.  It  is  not  every  one  who  has 
tcceas  to  the  books  necessary  for  the  data 
required.  I  send  you  an  extract  from  old 
Feigiiaon,  which  contains  a  simple  and  eflfec- 
tire  mclliod  of  drawing  a  meridian  line. 


"  Make  four  or  ^\e  concentric  circles,  a 
quarter  of  an  inch  from  one  another,  on  a  flat 
board  about  a  foot  in  breadth,  and  let  the 
outermost  circle  be  but  little  less  than  the 
board  will  contain.  Fix  a  pin  perpendicularly 
in  the  centre,  and  of  such  a  length  that  its 
whole  shadow  may  fall  within  the  innermost 
circle  for  at  least  four  hours  in  the  middle  of 
the  day.  This  pin  ought  to  be  about  the 
eighth  part  of  an  inch  thick,  with  a  round 
blunt  point.  The  board  being  set  exactly 
level,  in  a  place  where  the  sun  shines  —  sup- 
pose from  eight  in  the  morning  till  four  in  the 
afternoon,  about  which  hours  the  end  of  the 
shadow  should  fall  without  all  the  circles. 
Watch  the  times  in  the  morning  when  the 
extremity  of  the  shortening  shadow  just 
touches  the  several  circles,  and  there  make 
marks.  Then  in  the  afternoon  of  the  same 
day,  watch  the  lengthening  shadow ;  and 
where  its  end  touches  the  several  circles  in 
going  over  them,  make  marks  also.  Lastly, 
with  a  pair  of  compasses,  find  exactly  the 
middle  point  between  the  two  marks  on  any  of 
the  circles,  and  draw  a  straight  line  from  the 
centre  to  that  point ;  which  line  will  be 
covered  at  noon  by  the  shadow  of  a  small  up- 
right wire  which  should  be  put  in  the  place 
of  the  pin.  The  reason  for  drawing  several 
circles  is,  that  in  case  one  part  of  the  day 
should  prove  clear  and  the  other  part  some- 
what cloudy,  if  you  miss  the  time  when  the 
point  of  the  shadow  should  touch  one  circle, 
you  may  perhaps  catch  it  in  touching  another. 
The  best  time  for  drawing  a  meridian  line  in 
this  manner  is  about  the  middle  of  summer, 
because  the  sun  changes  bis  declination  slowest 
and  his  altitude  fastest  in  the  longest  days." 

Adam  Thomson  (our  respected  fellow 
member),  in  his  "Time  and  Timekeepers,*' 
also  gives  the  following  : — 

''  If  the  casement  of  a  window  on  which 
the  sun  shines  at  noon  be  quite  upright,  you 
may  draw  a  line  along  the  edge  of  its  shadow 
on  the  floor,  when  the  shadow  of  the  pin  is 
exactly  on  the  meridian  line  of  the  board,  and 
as  the  motion  of  the  shadow  of  the  casement 
will  be  much  more  sensible  on  the  floor  than 
that  of  the  shadow  of  a  pin  on  the  board, 
you  may  know  to  a  few  seconds  when  it 
touches  the  meridian  line  on  the  floor,  and  so 
regulate  your  clock  for  the  day  of  the  observa- 
tion by  that  line  and  the  Equation  Table. 
By  this  means  the  inconvenience  arising  from 
the  imperfection  of  a  public  clock,  or  the 
negligence  of  those  who  have  the  charge  of  it, 
may  be  avoided." 

On  some  future  occasion,  should  you  think 
the  subject  appropriate  to  your  Journal,  I 
may  probably  describe  the  Transit  instrument, 
and  its  principles  of  construction. 

I  am,  your'a  obe4ieiil\y>  Tioukaa&% 
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\  adniMion  of  descriptions  of  New  Liveutioiu 
pages,  we  d«aira  to  avoid  giving  carrencj  to 

nciplei ;  and  therefore  we  recommend  that  ill 
icBtiona  upon  snch  sabjecta  shonld  contain 
of  the  advnntagea  clumed.  and  that  in  the 
on  (pBTticitlarlj  of  new  cscapemenM  and  other 


a  practical  horolog;)  either 
il  sizes  and  angles  of  al' " 
it  Bhonld  be  added,  w 


ir  proportional  sizes  and  angles 


Sot.  .. 

87 

Sun... 

88 

Moo... 

M 

Toe... 

30 

lii  os-at 

12   12-74 

0-844 

11  52-50 

0-873 

11  31-54 

0-902 

11     9-88 

0-931 

12  12-57 

U  52-33 

11  31-37 

11  9-71 


Declinations  of  the  TollowiQg  Stars,  and 
Times  at  which  tbey  are  on  the  Meridian 
at  Greenwich,  for  Kovember,  1858. 


aTanri 


»  AurigEB 
(Copefio.) 


^  Orionis 
^RigtL) 


a  Can  is 
Migoris, 


16  13  31-1 
16  13  31-0 
16  13  30-8 


45  51 
45  51 
45  51 


Time  of  puiing  (b 


t  25-16  , 
I  7-15  , 
>  37-52  „ 


16  31  15-: 
16  31  17-: 
16  31  19'i 


63 -64  , 
34-14  , 
16  07  ,, 


)  48-82  ,, 
L  29*99  „ 
!  17'10  „ 


all  the 

cale,  if  possible).  Attention  to  snch  particn- 
save  mach  tronble,  and  prevent  mach  mJa- 
)n,  which  would  otherwise  ariK,  to  the  pre- 
'  man/ valuable  inventionj. 
re  glad  to  have  heard  again  from  Cokx- 
is  articles  are  luefal  and  practical,  and  will  be 
es  acceptable. 

e  torrj  Ybstiul  has  withdraws  the  article 
I  we  conid  not  find  room  io  oar  last  number  ; 
however,  be  will  send  his  promised  papera, 
licit  papers  on  a  system  of  Staxdabs  OAnoas 
a  subject  we  shall  shortlj  enter  apou. 
Lve  received  a  commanication  flrom  Ur. 
,  in  order  to  anderstand  which  we  have  pro- 
I  Spedflcations  of  his  Patents  i  bat  w<  nuist 
lat  we  are  OS  nnable  to  appreciate  &a  meriti 
tages  claimed  in  the  Utter,  as  to  decipher 
Dts  of  the  tonatr. 

Tiption  and  drawing  of  a  Kew  Sacipement 
been  received  from  Mr.  McCrau  bnt  we 
lO  safficient  variation  trom  those  already  well 
I  warrant  as  In  incnrring  the  expense  of  a 
tt  illaetration.    There  is  a  mysterious  connec- 
een  this  cranmnnication  and  a  tetter  which 
iddressed  to  a  member  of  the  Coancil  of  the 
:al  Institote,  ofieting  to  prevent  the  cruahing 
utitnte  at  the  moderate  charge  of  one  pennj 
Tbe  puerility  of  the  argumenis  against  the 
put  fonh  bj  some  anonTmons  writers  in  odt 
respected  cotemporaiy,  the   Clerkaniitli  Nan  (which 
the  Editor  of  that  jonmal  seems  to  have  dnij  appre- 
ciated J  can  very  well  be  aceoanted  for  on  the  suppo- 
sition that  the  penny-a-liner  A.  J.,  alios  Veritat,  alias 

expected  an  easy  and  prolltable  employment 

in  refuting  them  even  at  that  low  price. 

OitB  WBO  AsNiBSS  Good  Wobk  is  quite  right 
in  considering  tbe  article  on  the  American  Wa£eh 
Factory,  in  our  last,  as  admonitory  (which  we  think 
was  sufficiently  evident  from  the  note  appended  to  iO, 
and  all  concerned  in  tbe  trade  would  do  well  to  profit 
bythe  admonition.  We  have  not  seen  a  transatkntic 
watch  movement,  and  therefore  cannot  judge  of  its 
merits,  but  we  have  seen  within  the  last  week  an  Ameri- 
can gold  watch  case,  of  really  flist-rate  worlunanship, 
and  we  may  add,  tbnt  if  Americans  are  likely  ut  ene- 
ceedin  their  movemcuis  as  they  have  done  with  tbeii 
cases  it  wonld  be  a  great  piece  or  wisdom  on  the  part 
of  the  English  mannfocturers  and  workmen  to  look 
about  them  and  take  time  by  the  forelock. 


AH  ConmuaKatiiHU  /or  liU   Jtnmai  Anald  bt 
ted  to  "  The  Editok,"   at  &e  Offict,  19,  Saint 
John's  Square,  Clerkenwell. 

N.B.  All  Advertisements  to  be  inwrted  in  the 
Journal,  must  be  received  before  the  SSth  of  the 
moDtb. 


LoDdoo:  PublbhFd  bi  R.  Umdorai 
Ktcmt  Clnkenwell!  suy  be  had  ■■ 
Aamiu  HoaouMioAL  iHiTiTmB,''  i 
OhtkeBweU  i  uilar  all  BookscUen  ■ 


D,  M,  Cieit  Sniua 
Ibe  Ufflcp  of  "  Tbe 
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BRITISH  HOROLOGICAL   INSTITUTE. 

We  are  gratified  to  find  that,  notwithstanding  the  opposition  that  was  at  first  ofiered  to 
the  HoBOLOQiCAL  Institute,  it  still  continues  to  add  daily  to  its  number  of  members.  To 
some  minds  innoyation  is  startling,  and  often  terrific  ;  its  first  impressions  are  too  often 
traosmitied  through  the  medium  of  prejudice,  which  discolours  them  till  time  and 
reason  have  exerted  their  influence,  and  objects  are  viewed  through  a  brighter  atmosphere 
and  subjected  to  a  more  calm  and  dispassionate  judgment.  New  propositions,  at  first  sight 
incongruous,  absurd,  and  even  contemptible,  become,  first  possible,  then  probable,  next 
demonstrable,  and  ultimately  not  only  admissible  but  highly  desirable.  Such,  we  have  no 
doubt,  will  be  the  fate  of  the  propositions  advanced  by  the  advocates  of  the  Institute.  Never 
mind ;  they  will  be  the  more  sure  and  lasting. 

The  Council  have  taken  premises  in  Northampton-square,  in  which,  it  is  anticipated,  the 
Ltftitute  will  be  located  early  in  December  ;  where,  in  addition  to  a  more  central  position, 
there  will  be  a  more  commodious  reading-room,  and  where  we  hope  the  reading  of  papers, 
eanversaztontf  and  classes  will  be  called  into  active  operation. 

Country  members  are  beginning  to  come  in,  and  many  who  at  first  thought  ill  of  the  Institute 
are  sending  in  their  names  as  subscribers.  The  smnllness  of  the  subscription — nearly  half 
the  amount  of  which  is  returned  in*  the  shape  of  a  journal  sent  by  post — ought  to  be  a 
sofficteot  inducement  for  every  Watchmaker  to  become  a  member,  if  it  were  only  as  an 
experiment  to  decide  what  good  might  be  effected. 

Sympathy  with  its  objects  is  not  wanting,  of  which  a  convincing  proof  has  been  received 
within  the  last  few  days,  in  the  presentation  from  the  Great  Seal's  Patent  Office  of  a  com- 
plete set  of  the  Specifications  in  full,  with  plates,  of  all  Patents  connected  with  horology  from 
theyear  1666  to  1852. 

Sach  an  expression  of  regard  for  the  interests  of  workmen,  and  the  diffusion  of  useful 
information  amongst  them,  ought  to  go  far  towards  breaking  down  that  exclusive  and  short- 
oghted  policy  which  is  unfortunately  so  deeply  rooted  in  the  minds  of  those  who  have  too 
frequently  little  or  nothing  to  communicate,  but  much  to  learn.  We  would  recommend  all 
vho  wish  to  serve  the  Institute  to  do  so  in  a  friendly  spirit,  and  in  a  kind  and  conciliatory 
tone,  thus  endeavouring  (both  by  precept  and  example)  to  force  upon  those  who  have  pre- 
nttorely  raised  their  voices  against  it,  the  conviction  that  the  interests  of  the  workman  and 
tlie  prosperity  of  the  Institute  are  identical. 

It  has  been  intimated  to  us  that  an  improper  use  is  being  made  of  the  name  of  the 
lastitQte,  and,  under  the  guise  of  advocacy  of  its  objects,  opinions  and  sentiments  are 
promulgated  which  most  if  not  all  connected  with  it  would  unhesitatingly  repudiate,  and 
vhich  apparent  advocacy  has  no  other  object  than  using  the  Institute  as  a  hoarding  on 
thich  to  exhibit  an  insinuating  advertisement.  To  guard  against  the  effects  of  any  such 
proceedings,  we  have  made  inquiry,  and  can  state  upon  authority  that  no  person  has  been 
or  will  b3  officially  authorized  publicly  to  advocate  the  interests  or  objects  of  the  Institute 
without  a  notice  of  such  authority  previously  appearing  in  this  Journal.  We  may  also  add — 
vhat  we  are  sure  it  is  desired  should  be  perfectly  understood  —  that  any  attacks  or  remarks 
<)irected  against  the  British  Horological  Institute,  or  the  mode  of  conducting  its  affairs, 
which  the  Council  consider  worthy  of  refutation  or  reply,  will  be  replied  to  in  the  name  of 
the  Council,  and  that  all  other  remarks,  criticisms,  or  correspondence  respecting  the 
Institate  or  its  affairs  must  be  considered  as  the  acts  of  private  individuals,  for  which  the 
Institute  or  its  Council  are  in  no  way  responsible. 

A  Standard  Gauge,  capable  of  ready  adaptation  to  the  sizing  of  pivots,  mainsprings,  dials, 
iBorements,  &c.,  has  long  been  a  desideratum  with  the  Trade,  and  we  purpose  shortly  to  sub- 
But  a  set  of  gauges  all  reducible  to  one  standard,  which  we  think  will  answer  the  intended 
Pvpoee  ;  onless  some  of  our  contributors  bhould  supersede  the  necessity  of  our  so  doing  by 
iQggestions  of  their  own,  which  we  shall  be  happy  tu  insert,  as  we  are  not  at  all  solicitous  of 
^^ving  any  one  who  has  given  the  subject  his  attention  of  the  honour  or  credit  of  origi- 
^ng  sach  a  matter.  All  we  desire  is,  to  see  something  like  system  introduced  into  our 
^ttofaetore  ;  and  we  believe  that  the  possession  of  a  set  ofciandarcl  gauges  and  sizes  would 
^  the  finit  element  towards  success  in  accomplishing  that  object. 
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CLEFBn>&x,  OR  Water  Clookb. 

The  clepsydra  was  an  horological  instru- 
ment of  great  antiquity  among  Eastern  na- 
tions, and,  it  has  been  asBerted,  was  known 
before  sundials  were  used  ;  but  this  is  appa- 
rentlj  without  proof.  The  name  of  the 
original  inventor  has  not  been  handed  down 
to  us  ;  and  although  the  construction  baa 
been  varied  in  different  ages  and  countries, 
according  to  the  different  modes  of  reckoning 
time,  but  one  principle  is  the  basis  of  all  the 
forms  it  has  undergone — namely,  the  constant 
dropping  of  water  through  a  small  apenure 
out  of  one  vessel  into  another.  Before  the 
invention  of  pendulum  clocks  it  was  not  un- 
usual, in  astronomical  observatioDB,  to  measure 
time  by  the  flowing  of  water,  upon  a  principle 
which  in  its  most  simple  application  resembles 
that  of  the  hour-glass,  but  which  was  varied 
by  contrivances  I'or  accuracy  or  ornament. 
Such  an  instrument  was  used  up  to  the  time  of 
Galileo,  by  Tycho  Brahe  for  iustance  ;  but  as 
lie  does  not  describe  it  among  his  instruments, 
we  may  suppose  that  be  hardly  considered  it 
as  important  for  the  oiwerver. 

The  Chaldeans,  it  is  said,  divided  the  day 
into  twelve  equal  parts,  as  they  supposed,  by 
allowing  water  to  run  out  of  a  small  orifice 
during  the  whole  revolution  of  a  star,  and 
dividing  the  fluid  into  twelve  equal  portions, 
the  time  answering  to  each  part  being  taken 
for  that  of  the  passage  of  a  sign  over  the 
horizon. 

The  authority  for  this  statement  is  Sextus 
Bmpiricus,  who  remarks  upon  it,  that  the 
unequal  flowing  of  the  water  and  the  varia- 
tions of  temperature  would  aflfect  the  accuracy 
of  the  result.  Whatever  may  have  been  the 
case  with  regard  to  the  Chaldeans,  a  good 
presumption  of  the  early  use  of  clepiydrae  in 
India  is  afforded  by  the  arithmetical  treatise 
of  Bhascara,  written  in  the  twelfth  century, 
and  called  "  Liliwati,"  This  was  the  name 
of  the  author's  daughter,  at  whose  birth  it 
was  predicted  that  she  should  die  unmarried. 
The  father  determined  to  have  at  least  ooe 
struggle  against  the  prophecy,  and  accord- 
ingly procured  a  bridegroom  and  an  astro- 
logical determination  of  a  lucky  hour.  The 
girl  remained  in  her  ornaments  near  the 
clepsydra,  watching  for  the  moment  when  she 
and  her  parent  might  set  lute  at  deliance. 
But  at  length  it  was  nsccrtaincd  that  the  hour 
was  passed,  and  on  examining  tlie  clock  which 
should  have  prevented  such  «  catasti-ophe,  it 
was  found  that  a  pearl  had  escaped  from  the 
daughter's  dreaani^  closed  the  orifice  through 


which  the  water  should  have  flowed.  The 
father,  thus  grievously  baffled,  said  to  bis  un> 
fortunate  daughter,  "  I  will  write  a  book  of 
your  name  which  shall  remain  to  the  latest 
times."  The  "  Liliwati "  accordingly  was 
written,  and  still  remains,  bidding  fair  to 
realise  the  prediction. 

According  to  Vitruvius,  the  first  improver 
of  the  ancient  clepsydra  or  water  clock,  was 
Ctesibius,  of  Alexandria,  the  son  of  a  barber, 
who,  about  245  years  before  Christ,  seems  to 
have  employed  himself  ia  devising  mechanical 
contrivances  for  equalizing  the  flow  of  the 
water,and  also  foradifflcultyof equally formi~ 
dable  character  arising  from  the  inequality  of 
the  Egyptian  hours.  They  divided  the  space 
between  sunrise  and  sunset  into  twelve  hours 
of  the  day,  and  between  sunset  and  sunrise 
into  twelve  hours  of  the  night.  As  the  days 
and  nights  varied  in  length  at  the  different 
seasons  of  the  year,  so  their  artificial  sub- 
divisions varied  in  like  proportions,  rendering 
it  extremely  difficult  to  contrive  mechanism 
which  should  be  accelerated  and  retarded 
accordingly.  In  fact,  it  became  necessary 
either  to  make  the  water  fall  irregularly  into 
a  receiving  vessel  with  equidistant  hour 
marks,  or  to  have  viu'yiug  hour  marks  for  a 
regular  efflus. 

In  the  account  given  by  Vitruvius  he 
Attributes  the  invention  to  Ctesibius,  but  the 
invention  described  is  so  complicated  that  he 
cannot  intend  to  assert  that  this  was  the  first 
application  of  the  principle  even  at  Alex- 
andria. Some  mode  of  measuring  time  by  the 
efflux  of  water,  however  rude  it  might  be, 
was  used  at  Athens  before  the  time  of 
Ctesibius,  as  we  may  see  by  various  passages 
in  Demosthenes. 

Fig.  -. 


Probably  the  first  kind  of  clepsydra  is 
represented  in  Jig.  7,  the  accompanying 
woodcut.     A  conical  hollow  vessel.  A,  with 
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■  very  small   bole  at  the  apex,  waa  placed 
like  a  fannel  in  a  Tratne,  C  C.    Another  cone, 
B,  precisely  similar  except  that  it  was  solid, 
was  plunged  into  the  first  when  filled  with 
water  to  a  greater  or  k-ss  height  according  as 
the  efflux  was  required  to  be  more  or  less 
rapid.     Adjusting   marks,    corresponding    to 
erery  da^   and   night  in   the 
year,  were  put  on  along  stem, 
D,  inserted  into  the  broad  end 
of  the  solid  wire  B,  and  kept 
in  its  position  by  the  frame. 
These    marks     showed     bow 
much  tbe  inner  cone  waa  to  be 
derated    or    depressed,     thus 
Tarying   the    capacity  of  the 
orifice  for    the   efflux  of    the 
water.     A   spout,  H,  leading 
front  a  cistern  supplied  a  con- 
stint  influx  of  water,  and  a, 
waste  pipe,  I,  connected  with 
the  topof  tbe  conical  vessel  car- 
ried off  tbe  superfluous  fluid  ; 
hesce    an     unvarying    height 
of  the  watery    column    above 
the  aperture  was  preserTed,and 
consequently  the  pressure  re- 
mained the  same  at  all  times. 
If^now,  we   suppose  that  the  recepiiiclc  into 
which  the  conical  vessel  discharged  itself  to 
be  of  regular  form,  as  a  cylinder,  it  will  be 
evident  that  the  rising  surface  of  tlie  water 
within  it  would  point  out  the  lapse  of  time 
Dpoa  equidistant  hour  marks  placed  upon  its 
side.     An  addition  to  this  clepsydra  was  a 
racked  bar,   E  E,  which   was  made  to  float 
npon  the  surface  of  the  water  in  the  cylin- 
drical vessel  by  a  float  of  wood  or  cork,  so 
that  it  rose  with  the  elevation  of  the  fluid. 
Tbe  teeth  at  the  upper  part  of  the  bar  turned 
a  small   wheel,  G,  on  the  axis  of  which  an 
index  was  placed  pointing  to  tbe  hours  on  an 
hour  circle. 

This  may  be  regarded  as  the  simplest 
of  all  true  horological  machines,  water 
being  at  once  its  regulator  and  maintaining 
power.  The  interval  between  two  succes- 
sive drops  was  to  tbe  clepsydra  what  one  I 
vibration  of  the  pendulum  is  to  a  clock  ! 
or  one  oscillation  of  tbo  balance  to  a  watcli,  j 
and  the  floating  of  the  indented  bar  was  in  ! 
place  of  a  weight  or  spring  to  move  the  wheel 
to  which  tbe  hand  was  attached.  The  adjust-  ; 
ment  of  the  two  cones  was  regulnted  by  tlie  ', 
ktitude  of  the  place.  At  Alexandria,  for 
instance,  tbe  greatest  and  least  ve'.ocities  of  tlie 
drops  were  required  to  be  to  e  ich  other  as  . 
70  to  50,  the  longest  and  sboitest  lioura  in  | 
that  latitude  being  70  and  SO  minutes  of 
equable  time.  | 

The  nest  attempt  to  improve  the  clepsydra, 
wt.^'    we  alao  get  from  Vitruvius,  was  by  \ 


constructing  it  so  that  its  aperture  was  ad- 
justed  1L3  tbe  year  advanced  by  the  putting 
of  ;in  index  to  the  sun's  place  in  an  ecliptic 
circle. 

The  annexed  cut  (^g.  8)  represents  an 
ancient  clepsydra  with  an  horary  circle  and  a 
variable  aperture.      It  consists,    first,   of  a 

Fig.  S. 


reservoir,  A,  to  tbe  topof  which  is  attached  a 

waste  pipe  to  carry  off  the  superfluous  water, 
and  thus  keep  it  at  the  same  level.  A  pipe, 
B,  projects  from  this  vessel  into  the  rim  of  a 
drum,  M  N,  on  the  front  of  which  is  a  circle 
with  tlie  signs  of  the  ecUptic  engraved  there- 
on. A  smaller  drum,  0  F  L,  paises  wicbin 
the  large  one,  having  jittiiched  to  it  an  index. 
Tliis  drum  has  a  groove  or  slot,  n/,cut  through 
it,  tapering  in  breadth  both  ways  to  a  point. 
When  in  its  place  this  tapering  groove  comes 
just  under  tbe  orifice  of  the  pipe  leading  from 
the  reservoir.  This  inner  drum  turns  on  a  pipe 
or  tube,  F,  which  is  continued  w  jtbin  and  has  a 
funnel  at  the  end  (not  seen)  for  i-eceiving  the 
water  as  it  drops  through  the  groove  in  the 
drum.  The  index  is  double,  L  for  day  and 
O  for  night,  and  it  will  be  evident  that,  as  it 
is  turned,  the  capacity  of  the  orifice  is  altered 
and  tbe  water  passes  more  or  less  rapidly 
through  the  pipe. 

The  ecliptic  being  properly  divided, 
the  hand  was  set  to  the  proper  sign  in 
which  the  sun  then  was,  and  was  altered 
as  he  shifted  round  the  ecliptic.  The 
water  thus  regulated  dropped  into  a  regular 
cylindrical  vessel,  H,  within  which  waa  a 
float,  I,  connected  by  a  chain  passing  over  a 
pulley  on  an  arbor,  P,  and  having  a  counter- 
poise, K,  at  its  other  end.  This  pulley  car- 
ried an  index  which  pointed  out  the  hours  on 

The  next  improvement  is  that  in  which 
Ctcsibius  was  probably  more  actWelj  «n^- 
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S*l?or"JjLSriDTraci/oe,Tdis%h^^^^^  AUTOMATON  SECONDS 


iaj^.  9,    The  water  dropped  into  a  funnel, ' 


A,  from  the  eyes  of  a  6gure  placed  over  it,  | 
and  connected  with  a  full  reeerroir,  thus  I 
insuring  a  constant  preaanre.  The  tube  con-  I 
vej%  the  water  from  M  towards  B  into  &  \ 
cylinder,  B  C  D  F,  with  a  float  D,  and  a  light  I 
I^r  C  D  attached.  On  the  top  of  this  pillar  ' 
another  figure  ia  placed,  which  points  to  the  I 
divisionB  on  a  large  column.  As  the  water 
rises  in  the  cjrlinder,  it  also  risea  in  the  small : 
tabe  or  short  leg  of  a  syphon,  F  B  E,  till  it  I 
reaches  the  top,  when  it  flows  orer  the  bent 
part,  and,  by  a  well-known  law,  quickly 
empties  the  cylinder,  bringing  down  the  float, 
and  with  it  the  index  to  the  starting  point. 

So  far  it  would  have  measured  hoara  of 
eqoal  length  ;  but  the  Egyptian  method  re-  ', 
quired  some  further  contrivance  to  accommo-  . 
date  it  to  houra  of  varying  length.  This  was  ' 
done  by  drawing  the  diviaions  around  the  j 
large  oolomn  out  of  a  horizontal  line,  so  as  to 
vary  in  their  distance  on  difierent  aides.  The 
water,  as  it  came  from  the  ayphon,  fell  into  s 
chambcn«d  drum,  K,  which  turned  with  the 
weight  as  each  compartment  became  filled. 
On  the  axis  of  this  drum  was  placed  a  pinion, 
N,  which  took  into  a  canted  or  contrate  wheel, 
I,  which,  by  another  pinion,  H,  turned  j 
a  wheel)  G,  in  the  axis  of  which  the  column  j 
was  placed  at  L.  The  apeed  being  thua  ' 
greatly  reduced,  and  adjusted  by  the  relation  | 
of  the  numbers  of  teeth  in  the  wheels,  pre* 
sented  a  varying  scale  of  divisions  to  the  index.  | 

(To  be  continued.') 


WATCH. 

Sir,— I  beg  to  hand  you  a  drawing  and 
description  of  my  patent "  Automaton  Seconds 
WatcD,"  by  the  employment  of  which  periods 
of  time,  either  long  or  short,  may  be  measured 
off  with  the  utmost  accuracy,  without  the 
embarrassing  necea.'^ity  for  dividing  tlie  atten- 
tion between  the  object  to  be  timed  and  the 
instrument.  The  peculiar  advantages  of  the 
form  adopted  are,— independence  of  the  form 
of  escnpemeut  or  beat  of  the  watch,  perfect 
detachment  when  not  in  use,  absence  of  wear, 
and  impossibility  of  damage.  In  addition  to 
which.  It  may  be  used  as  a  permanent  seconds; 
whilst,  not  being  encumnered  by  toothed 
gearing,  it  gets  into  action  with  all  the 
rapidity  the  wearer  ciin  desire.  It  lias  been 
employed  by  engineers  for  aome  time  past, 
and  has  become  a  favoiiiite,  from  the  facility 
afforded  by  the  perfect  detaclinient  of  the 
auxiliary  mechanism  for  suddenly  shifting  the 
starting  point,  so  ns  to  prt^pare  for  any  emer- 
gency or    taking  duplicate  observations. 

I  enclose  drawings  &c.  numbered,  and  shall 
be  happy  if  you  should  deem  it  worthy  a 
place  in  your  "  Journal."  I  am,  Sir,  your 
most  obedient,  g,  d,  Johnson. 


DttoripticM  of  Plate. 
I.  Lover  to  depress  Annnlua. 
!.  S«coDds  hsnd,  on  looae  axil. 
3.  Bar  Httnehed  to  i«d  looM  a: 
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(From  an  AiAcrto  BipailifAaf  ZetUr  of  '  must  it  turn  the  others.?  '     Sk^s  he,  'Tour 

Jutas  FKmaDMv.)  qiiestioa  is  ahnost  on  effroot  to  common  sense ; 

for  every  one  who  knows  anything  of  the 

The  followiDg  IS  K  letter  of  Jamea  Fer-    ^^tter  must  know  that,  turn  the  thick  wheel 

euwni,  wntten  about  Beven  months  before    ^^-^^j^  „„  y^^  ^m,  all  the  other  three  must 

ba  death,  and  hitherto  unpublished,  which    ^  ^„„g^  ^^^^  contrary  way  by  it/      '  Sir,' 

aiotMcstiiig  for  Its  quaintness  as  well  aa  for    ^^^^  j^  .  j  believe  you  think  so.'     '  Think  !' 

mating  to  a  problem  in  wheel-work  which    ^         j,g^  .  j^  jg  ijeyond  a  thought  i  it  is  de- 

"■  somewhat  difficult  to   understand.      The    monatration  that  they  must.'     '  Sir,'  «a.v4  l» 

'trnt^acamiea  about  the  rotation  or  oon-    ij^oyid  not  \v„e  ^oiiVi'\»%\j.w,\»n.  •)«». 
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possibly  be  mistaken  ;  and  now,  what  would 
saji  that,  turn  the  thick  wheel  which- 
ever way  you  will,  it  will  turn  one  of  the 
thin  wheels  the  same  way^  the  other  the  con- 
trary way^  and  the  third  no  way  at  all  I* 
Says  he,  *  I  should  say  that  there  was  never 
anything  proposed  that  oould  be  more  absurd, 
as  being  not  only  above  reason,  but  contrary 
thereto,  and  also  to  plain  fact.'  *  Very  well,' 
says  I ;  *  now,  Sir,  is  there  anything  in  your 
ideas  more  absurd  about  the  received 
doctrine  of  the  Trinity  than  in  this  pro- 
position of  mine.'     '  There  is  not,'  said  he ; 

*  and  if  I  could  believe  the  one,  I  should 
believe  the  other  too.'  *  Grentlemen,'  said  I, 
(looking  at  the  company),  '  you  hear  this  ; 
bear  witness  to  it.'  The  watchmaker  asked 
me  whether  I  had  ever  made  or  seen  such  a 
machine  ?  I  told  him  I  had  not,  but  I 
believed  I  could  make  it,  although  I  had 
never  thought  of  it  till  that  instant.  *  My 
GU)d  I  *  says  he,  *  your  head  must  be  wrong, 
for  no  man  on  earth  could  do  such  a  thing.' 

*  Sir,'  said  I,  ^  be  my  head  wrong  or  right,  I 
believe  I  can  not  only  do  it,  but  even  be  able 
to  show  the  machine,  if  I  may  be  admitted 
into  this  company  on  this  day  se'nnight.'  The 
company,  who,  with  serious  faces  were  very 
attentive  to  dl  this,  requested  that  I  would 
come. 

*  So  I  made  my  machine,  all  of  wood,  and 
carried  it  (under  my  coat)  to  the  same  room 
on  the  day  appointed  ;  and  there  was  the 
watchmak^.      *  Well,  old  friend,'  says  he, 

*  have  you  made  your  machine  ? '    '  Yes,  Sir,' 
said  I ;  '  there  it  is  ;  let  us  take  it  to  pieces ; 
are  these  wheels  fairly  toothed,    and  fairly 
pitched  into  the  thick  wheel  ? '    *  Yes,  they 
are,'  said  he.    I  then  turned  round  the  great 
wheel,  whose  teeth  took  into  those  of  the 
three  thin  wheels,  and  asked  him  whether 
the  uppermost  thin  wheel  did  not  turn  the 
same  way  as    the    one   that  did  turn  it  ? 
whether  the  next  below  did  not  turn  the  con- 
trary wayf  and  the  lowermost  thin  wheel  no 
way  at  all  ?    '  They  do/  said  he  ;  '  but  there 
is  a  fallacy  in  the  machine.'    '  Sir,  said  I, 
do  you  detect  the  fallacy,  and  expose  it  to 
the  company.'      He  looked  a  long  while  at 
it,  took  it  several  times  in  pieces,   and  put 
it  together  again.      '  Sir,'  said  I,  '  is  there 
any  &llacy  in  the  machine  ? '     'I  confess/ 
said  he,  '  I  see  none.'    '  There  is  none,'  said 
I.     '  How  the  devil  then  is  it,'  said  he,  *  that 
the  three  thin  wheek  should  be  so  differeutly 
idfected  ?    The  thing  is   not  only  above  all 
reason,  but  is  even  contrary  to  all  mechanical 
principles  !  *     '  For  shame.  Sir,'  said  I,  *  ask 
me  not  how  it  is,  for  it  is  a  simpler  machine 
than  any  clock  or  watch  you  ever  made  or 

mended  ;  and  if  you  may  be  so  easily  non- 
pluaed  bjr  so  Bimple  a  thing  in  your  own 


way  of  business,  no  wonder  you  should  be 
so  about  the  Trinity.  But  learn  from  this, 
not  for  the  future  to  reckon  every  thing 
absurd  and  impossible  that  you  cannot  com- 
prehend. But  now,  1  hope  you  remember 
what  you  said  at  our  last  meeting  here— 
namely,  that  if  you  could  believe  such  a  thing 
as  this,  you  could  then  believe  the  doctrine 
of  the  Trinity.  You  own  the  truth  of  the 
machine  ;  what  do  you  say  to  your  promise  ? 
He  hunmi'd  and  ha'd,  and  asked  me  whether 
I  would  let  him  take  it  home  to  consider  it. 
I  told  him  he  might  ;  but  desired  he  would 
bring  it  me  to-morrow  morning.  He 
promised  he  would,  and  did  so;  but  gave 
it  to  me  with  some  hearty  curses,  telling  me 
he  saw  it  was  true,  but  did  not  understand  it, 
and  wanted  me  to  explain  it  to  him  ;  which  I 
refused.  I  kept  it  for  six  years  without  find- 
ing any  person  who  could  explain  the  princi- 
ples on  which  it  acted,  and  then  put  the 
Sun  and  Earth  with  the  ecliptic  and  Moon's 
orbit  to  it,  seeing  it  would  then  be  a  kind  of 
orrery,  and  pubUshed  the  description,  which 
I  send  you,  in  order  to  save  myself  the 
trouble  of  explaining  it  any  longer.  As  it  is 
now  finished,  it  makes  a  good  orrery  for 
showing  the  causes  of  the  different  seasons, 
times  of  eclipses,  &c. 

4,  Bolt  Court,  Fleet  Street,  London. 
April  10,  1776. 


AMERICAN  WATCHES. 

We  have  just  received  a  watch  the  produce 
of  the  American  factory  at  Waltham,  Massa- 
chusets,  of  which  we  gave  an  account  in 
No  2  of  the  JoumaL    The  watch  is  a  silver 
double-bottom  dome  hunter,  bearing  the  name 
of  Appleton  and  Tracey,  Waltham,  Massa- 
chusets.  No  5438,     We  have  not  had  time  to 
make  so  minute  an  examination  as  to  be  able  to 
report  upon  its  quality.    The  external  appear- 
ance indicates  cheapness,  and  there  is  enough 
in  it  to  prove  that  where  it  has  been  made 
better  may    be    produced,    and    we    would 
seriously  advise  English  manufacturers  and 
workmen  to  lose  no  opportunity  of  preventing 
these  articles  from  getting  a  footing  in  colo- 
nial markets,  where,  whatever  their  quality 
may  be  found  to  be,  they  could  not  fail  to 
affect  to  some  extent  the  sale  of  English 
watches.     Old  notions  and  prejudices  must 
be  cast  aside,  and  advantage  taken  of  every 
means  by  which  the  standard  of  quality  in 
our  own  work  may  be  maintained,  while  it 
is   produced  at    the    lowest   possible   price, 
which,   considering    the    relative    value    of 
labour  in  this  country  and  in  America,  ought 
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to  enable  the  English  mannfacturer  to  keep 
op  a  sacoetfsfal  competition  with  our  Transat- 
Luitic  neighbours,  who  will  let  no  opportunity 
slip  of  ''going  a- head." 

We  ma  J  remark  here,  that  the  specimen 
we  have  received  is  upon  the  going  barrel 
principle^  devoid  of  anj  stop  work  ;  it  has  a 
sank  seconds,  four  pairs  of  holes  jewelled, 


and  a  lever  escapement.  The  external 
diameter  of  the  case  is  2*14  inches,  its  thick- 
ness about  *44  of  an  inch  and  the  size  of  the 
movement  taken  across  the  pillar  plate  l*79o 
inch,  and  of  such  an  appearance  and  style  as 
would  harmonize  with  the  character  and 
costume  of  a  back- wood's  man.  In  our  next 
we  will  report  on  its  quality. 


PLATES   ILLUSTRATIVE  OF  THE  PRINCIPLES    OF  MR.  HARRISON'S 

TIME-KEEPER. 

(^Continued  from  pa^  4S.) 

Fig.  2. 

Height  of  these  pillars,  aboat  '  1375  of  an  inch. 


A  A  is  the  Brass  Edge,  B  B  the  Hole  in  the  middle  of  it,  and  C  C  is  a  Section  of  it.  This 
Brass  Edge  is  supported  by  six  Pillars,  and  their  places  are  represented  in  Figures 
18  aad  14,  by  mx  Circles,  aaaaaa. 


S2  TEE  BOEBOLDGaCllI.  JOOKAl. 


TABLliS  fOK  fACJlITATl^fj  THI  lATUG  C'l  CHM5B1HI1S  A5D 

wa'ix;hi:n  iu  15  duylmsj  TEHPiiAinLES  01  posnioxs. 

Taislx  L 


w^ff— --■ 


milt     BUL.      mh..     luh.      siii.      tnit       wiir-     nuzk       mill      tsol.     wbl 
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I  . .__  I 


1    ABCDEFGHIK  L  M  1 


2NOPQKSTrW  X  Y   Z  ^ 

^TTTTTTTTTTTjM 

4N0PQ   RSTUWXYZ^i 

5  ^2j  ®a)iil2©2iaSiStt^ 


6  itl>i»:?J2i3tP^lfair  2^^ 


^,A®)?  <!|  U.  %  C  B«X  9iZi^ 


Hii^^lt  WM  tufffeited  to  me  a  ihort  tinie  period.  Then  look  into  Tabic  So.  1  ^«f^ 
ago,  by  Mr,  E,  D.  Jobo«oD,  that  a  Table  of  time,  tiz.,  in  the  boor  oc^omn  for  the  bo«^ 
t&j  proportional  parts  of  a  day  reduced  to  one  and  in  the  top  row  for  the  minntea ;  th«i 
e^/fomon  deoonioation  would  be  useful  in  proceed  with  the  finger  or  a  pointer  along  the 
timing  ebrooometen  under  diff'«;rent  tempera-  row  of  letters  opposite  the  hour,  nnlil  it  comes 
tures,  I  immediat'fljr  gafe  tlie  subject  my  under  the  proper  number  of  minutes  in  the 
aOention,  and  tiie  result  has  been  the  produc-  top  row,  and  note  the  name  and  kind  of  letter 
tlon  of  two  Tables,  which  I  call  "  Timihg  standing  on  the  pkce  of  interaoction  under 
Tablks,  Nos.  1  and  2,''  and  which  I  beg  to    the  pcnntor. 

present  for  insertion  in  The  Jlorological  For  example,  suppose  the  time  of  trial  to 
Journal,  as  tluey  may  htt  interesting  to  many  have  lasted  4h.  25m.,  then  opposite  to  4  hours 
of  your  readers  who  are  not  actually  engagf^d  and  under  25  minutes  will  be  found  the 
in  tluj  business  of  Timing.  Egyptian  letter  8-     With  this  letter,  enter 

I  liaire  aUto  determined  to  publish  the  that  section  of  Table  No.  2  which  is  disun- 
Tables  complete  on  a  card,  which  will  be  sold  guished  by  letters  of  the  same  character,  and 
separately,  as  many  who  may  require  to  us'j  by  attending  to  the  explanation  which  will  be 
them  frequently  may  not  like  to  deface  their  ;  given  with  the  Table,  the  daily  rate  during 
Journal  by  the  wear  to  which  constant  use  |  the  period  under  trial  will  be  found  by  a 
would  subject  it.  \  simple  inspection, — the  whole  operation  not 

The  Tables  are  too  extensive  to  publish  i  occupying  more  than  ten  seconds, 
both  in  one  number  \  I  therefore  send  Table  I  JAMES  BREESE,  Sek. 

No*   1   only  for  insertion  in   No.  4  of  the 
Journal,  and  will  Imvo  Table  No.  2  ready  for  Secretary  to  the  Horological  [nstiiute. 


the  number  to  be  published  in  January  next. 
In  order  to  use  the  Table^i,  it  will  only  be 
necessary  to  note  the  time  during  which  the 
instrument  hns  bo<m  under  trial  at  any  given 
lam/)oraturti  or  in  any  given  position,  and 
^/w  Mmouui  of  lis  gain  or  Ion  during  that 


P.  S.— Having  found  the  given  letter  in 
Table  No.  1,  it  will  be  as  well  to  attach  to 
it  its  proper  name— whether  Romany  Egyp* 
tian,  Open,  or  Did  JE'n^/t^A— before  going 
to  Table  2. 
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DECIMALS.    No.  2. 

Continued  from  page  13.) 


' 


'■ 


Our  young  readers  who  have  followed  us 
through  article  No.  1  on  this  subject  will,  if 
they  have   thoroughly   understood    what    is 
there  advanced,  be  quite  competent  to  follow 
DS  with    perfect   ease  through    the  present. 
In  these   articles    we'  shall    endeavour    to 
divest  the  subject  as  much  as  possible  of  all 
technicalities — we  shall  talk  to  our  readers  in 
the  most  familiar  style,  believing  that  to  be 
the  one  wliich  is  most  impressive,  and  most 
^cacious  in  conveying  that  sort  of  know- 
ledge which  it  is  our  object  to  impart.     No 
one  can  expect  to  become  an  arithmetician 
without  performing  a  great  number  of  exam- 
ple?, nor  can  any  of  our  young  friends  expect 
to  become  familiar  with  or  expert  in  the  por- 
tion called  decimals  without  performing  his 
doe  proportion  of  them.     We  cannot  aiFord 
space  for  a  sufficient  number  of  examples  to 
render    the    pupil  proficient,   but    we    will, 
with  the  few  we  can  afford  room  for,   lead 
him  80  to  couple  them  with  the  reason  for 
the  mode  of  operation  employed  that  he  shall 
with  a  little  mental  exertion   soon  become 
lu8  own  tutor,  and  never  be  at  a  loss  for 
an  example  or  a  proof. 

Having  shewn  what  decimals  are,  -how  to 
discover  the  value  of  any  figure  by  its  posi- 
tion in  the  row  in  which  it  occurs,  and  the 
hiw  or  order  in  which  they  vary  in  value, 
need  we  say,  Do  you  understand  all  this  ? 
If  not,  read  again  and  again,  for  until  you 
;!o^  you  are  not  in  a  condition  to  go  a  step 
farther.  If  you  do,  just  look  at  these  three 
rows  of  figures,  in  Example  No,  1,  in  the 
No.  1.  margin  ;  for  we  are  now  going  to 
shew  you  how  to  add  numbers 
09*  11^  together  into  the  composition  of 
****  which  decimals  enter,  or,  in  other 
words,  the  Addition  of  Decimals. 
Now,  add  up  these  three  rows  in 
columns — (and  mind  the  distinc- 
tion between  the  words  column 
and  row — we    have    known    the 


No.  4. 

•99 

•99 

•99 

•99 

•99 

•99 

•99 

•99 

•99 

•99 

•99 

•99 

rr^88 


21* 578 

92^114 

183*202 

296-894 


No.  8. 

•071 

•2144  confounding   of  these   two   terms 

•31  to  cause  an  amount  of  confusion 

•2  and  perplexity  very  vexatious  and 

'7954  disheartening  to  the  pupil.)     Add 

"■  them   up  just   as   you    would   an 

No.  3.  ordinary  example  in   addition  of 

•  1 1 1  whole  numbers  ;  and  observe,  that 

•62  '^^^  hundred    and   ninety   six — 

•7184  ^^c*°^^^  eight,  nine,  four,  is  called 

•402  ^^®  *^^'     ^*   ^   incorrect   to  call 

*0006  ^^7  example  a  sum,  although  it  is 

•01  *  practice  almost  universal,  even 

~T,^oo  amongBt  teachers.     The  word  sum, 

no^u  j^  trithmetic,  means  the  result  of 


any  addition,  and    should  not   be 
used  in  any  other  sense. 

Now  add  up  Example  No.  2, 
and  read  the  sum  ;  which  is,  Deci- 
mal seven,  nine,  five,  four.  Pro- 
ceed to  Examples  3  and  4,  and  in 
like  manner  read  the  sums. 

Now  all  this,  you  will  say,  is 
very  simple,  and  requires  no  ex- 
planation. True  ;  but  have  you 
paid  attention  to  that  little  dot 
called  the  decimal  point,  whose 
place  and  use  were  described  in 
our  former  article  ?  Do  you 
^^^^^  understand  its  use  ?  If  you  do, 
then  are  you  master  of  addition 
of  decimals.  But,  lest  you  should  not,  we 
will  go  through  these  examples  with  you  ; 
it  may  be  tautological,  but  it  is  better  that 
a  little  tautology  should  be  endured  than 
that  you  should  remain  in  ignorance. 

Observe  first,  that  in  all  cases  the  decimal 
point  marks  the  separation  of  the   decimals 
on  the  right  from  the  whole  number  on  the 
left    of   it.     Refer    to  the  examples    again, 
and  you  will  find  that  if  there  is  but  one 
decimal  figure,  it  stands  next  to  the  dot  on 
the  right,  and  therefore  stands  for  tenths,  and 
in  placing  any  decimal  number  on  paper,  the 
first  or   left  hand   figure    of  decimals   must 
always  be  placed   next  to  the  dot,    and   all 
the    other  decimal  figures  will  then   fall  in 
their  right  places.     The  reason  is  clear— it 
is,  that   each  figure  will  thus  fall  into  that 
vertical    column    which   indicates  its  value, 
whether  it    be  tenths,  hundredths,  or  thou- 
sandths,   &c.,   so   that    in    adding    up    any 
column,  thousandths  will  always  be  added  to 
thousandths — hundredths    to     hundredths  — 
tenths  to  tenths,  &c.,  in  the  same  way  as  the 
units,  tens,  and  hundreds  are  in  the  addition 
of  whole  numbers.     If  we  now  take  Example 
No.  1,  in  which  in  the  decimal  part   /^ 
-ji.^   and   ^Vicr    are    added  together,    and 
their  sum  or  total  is  ^894  or  ^VoV  which  not 
being  equal  to  unity  or  one,  does  not  in  any 
way  affect  the  whole  number  in  conr  ^ction 
with  it,  viz.  the  296,  the  sum  will  be  read 
Two  hundred  and  ninety  six— decimal  eight, 
nine,  four. 

In  Example  No.  2,  there  are  added  toge- 
ther   decimal   nought,    seven,    one   (xJi^g-), 
decimal  two,  one,  four,  four  (jV^)  »  decimal 
three,  one,  (yVo;)  5  and  decimal  two,  (y^^)  ; 
and  their  sum  is  decimal  seven,  nine,  five, 
four,  being  equivalent  to  y^i^V- 
;       On  adding  together   the  decimals  in  Ex- 
i  ample  No.  3,  the  values  of  which  we  think 
we  need  not  repeat  separately  (as  our  young 
friends  will,   ^e  expect,  ere  this,  be  able  to 
read   them   for    themselves),   the    reavilt  ot 
sum  is  found  to  cotiftial  oi  oxi<i  ^^\>x^  tasst^ 
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than  the  number  of  figures  in  the  longest 
row  of  deciniiil  figures.  Thia  arises  from 
tite  last  column  ''that  is,  the  column  of 
tenths)  aniounting  to  IS  ;  but  as  18  tenths 
cannot  be  expressed  in  one  figure,  the  8  is 
placed  under  the  columa  of  tenths,  and  the 
remaining  10  tentlis  are  earned  forward  as 
a  unit  to  the  next  pince  to  the  left,  which 
is  the  place  of  units  or  ones  (being,  in  fact, 
the  whole  number  one),  between  whicli  and 
the  decimal  part  of  the  number  the  dot  or 
point  must  be  placed.  Example  No.  4  con- 
tains 12  repetitions  uf  the  decimal  '99,  and 
their  sum  will  amount  to  11-88.  In  this 
case  the  sum  of  the  column  of  tenths  will 
consist  of  three  figures,  viz.,  118  tenths; 
therefore  the  two  ones 
i  taking  the  ph 


Ei    7  young    student    to   read,    in    the 

way  we  have  pointed  out,  every 
27""*9    aumber  he  mav  have  to  commit 


14-91 


papei 


this   will   ■ 


facilitate  his  prog  re 
conclude  this  article  by  reading 
the  remainders  in  the  examples 
numbered  6,  7,  8,  9.  Thus,  in 
Ex.  6  the  remainder  is  Nought, 
five  (five  hundredths)  ;  in  Ex.  j 
it  is.  Twelve — decimal  six,  eight 
(Twelve,  and  sixty- eight  hun- 
dredths) ;  in  Ex.  8  it  is  Three 
hundred  and  forty -seven — deci- 
mal three,  seven,  two  (three  hun- 
dred and  forty-seven  and  372 
■ied  forward,  486-001  tliousaudlhs) ;  and  in  Ex.  9, 
the     485*999    Nought,    nought,  two  (two  thou- 


Ex.  8. 
348* 


347-372 


:  shall 


other   that   of  tens    in    the    whole  number  — rrr    sandtha). 

Eleven,  and  the  sum  would  be  read.  Eleven  '  In  our  next    Number  v 

^-decimal  eight,  eight,  and  would  be  Eleven  explain    the     multiplication     and 

and  eighty-eight  hundredths.  division  of  decimals  ;  aller  which    we  shall 

The  addition  of  decimals   should   now  he  furnbh    some    examples   for  practice,  all  of 

perfectly  intelligible  to  our  young  readers, —  them  b^ng  taken  from  subjects  connected  in 

and  we  hope  it  is  so.  some   degree    with   the    art    or  practice   of 

The   subsiraction    of    one    number    from  horology,  or  some  of  the  branches  of  trade 

another  in  which  decimals  are  concerned  is  ;  ooonected  therewith, 
a  very  simple  matter.     As   in  the  c 
subtraction   of    whole    numbers,  the 
number  must  first  be  written  do^ 


id  the 

to    be   subtracted) 

rith  this  precaution, 

the  less  must  always 


less   number    (which 
written  underneath  it 
that  the  decimal  point 
stand  directly  under  the  decimal  point  ii 
greater.     The  greater   number  may  always 
be   known    either    from   its    containing   the 
greater  whole   number,  or  if  both  numbers 
consist  of  decimal  figures  only,  that  which 
has    the  greater  figure  nearest  to  the  deci- 
mal point  is  the  greatest  number  of  the  two, 
and  must  be  written   down  first.     In  order 
to  render  this  clear,   the   decimal   numbers 
in  the  subjoined  example  (No.  5,) 
are    so  placed   that  the    greatest 
E».  s.         stands   in    the  top   row,   and   the 
•  g  remaining  ones  decrease  in  value 

-7643      '"  their  order  of  succession  down- 
■55         wards. 

■  294  Examples  6,7,8,9,  will  be  quite 

-1764  sufficient  to  illustrate  the  subtrac- 
-0099  *'""  of  decimals,  which  is  per- 
'00089  formed  in  precisely  the  same  man- 
ner as  in  common  arithmetic,  that 
is,  where  the  upper  figure  is  less 
than  the  lower  one,  by  adding 
ten  to  the  upper,  then  subtract- 
Bx.  6,         ing  the  lower    one  and  carrying     ^'"'^Y'  '!■«  looker-out 


ACCUKACy  OF  CHRONOMETERS. 

Mr.  Editor,— May  I  be  permitted  to  state, 
that  Harrison  did  not  receive  the  last  portion 
of  hia  reward  until  he  had  conslructed  a 
model  of  his  timekeeper,  and  :i  timekeeper 
was  constructed  on  his  principles  by  Mr. 
Kendal. 

The  instrument  he  produced  was  committed 
to  the  care  of  Mr.  Wales  on  his  voyage  round 
the  world  with  Captain  Cook,  in  the  years 
1772,  1773,  and  1774,  and  it  so  fully  justified 
Harrison's  expectations  in  this  severe  trial, 
that  the  House  of  Commons  ordered  the  re- 
maining sum  of  £10,000  to  be  paid  to  him. 

As  an  illustration  of  the  improvements 
which  have  since  been  made  in  the  construc- 
tion of  chronometeis,  the  following  circum- 
stance, mentioned  by  Dr.  Arnott  as  having 
occurred  to  himself,  is  of  great  interest,* 
"  After  sevcr.il  .-nonths  spent  at  sci,"  he  says, 
"  in  a  long  passage  from  South  America  to 
Asia,  my  pocket  chronometer  and  others  on 
board  aimouuced  one  morning  that  a  certain 
point  of  land  was  then  bearing  north  from 
the  ship  at  a  distance  of  fifty  miles.  In  an 
hour   afterwards,  -when   a  mist   had  cleared 


•82 


one  to  the 


t  lower   figure  i 


loyoi! 


call    of  ' 


.   the 


ast  gave  the 


a-head,'  verifying    the 


the  left,  to  which  it  must  be  added  '"^P"'''  *>''  ^^^  chronometers  almost  to  one  n      . 

previous   to   performing  the    next  **"'^'  "  ^■o7'»Se  of  thousands.     It  is  allowable 

subtraction.  **  ^'^'^^  "•  moment,  with  the  dangers  and  un- 

ra  aU  cases  ire  recommend  the        .  8«  Carpenier's  Popukr  Cyclopwdta,  p.  asa. 
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eertainties  of  ancient  navigation  before  the  accumulated  to  any  great  extent ;  but,  even 
mind,  to  exult  on  what  man  has  now  achieved.  ;  supposing  that  no  such  opportunity  had  oc- 
Had  the  rate  of  the  wonderful  little  instru-  ■  curred  for  six  months,  and  that  the  alteration 
ment  in  all  that  time  increased  or  decreased  of  the  rate  had  taken  place  at  once  and  had 
ever  so  slightly,  its  announcement  would  have  been  entirely  unknown,  the  whole  error  would 
been  useless,  or  even  worse  ;  but,  in  the  night  ;  have  been  under  a  minute  of  time,  and  conse- 
tnd  in  the  day,  in  storm  and  in  calm,  in  heat  quently  less  than  fifteen  miles  of  space. 
and  in  cold,  its  steady  beat  went  on,  keeping  Another  chronometer,  constructed  by  Muston, 
exact  account  of  the  revolutions  of  the  earth  :  which  had  made  the  same  voyage,  and  been 
and  the  positions  of  the  stars,  and  in  the  midst  '  out  about  the  same  length  of  time,  had  its 
of  the  trackless  waves,  which  retain  no  mark,  ,  previous  gaining  rate  of  1*9  seconds  per  day 
it  was  always  ready  to  tell  its  magic  tale,  in-  increased  to  2*3  seconds,  the  difference  here 
dicating  the  very  spot  of  the  globe  over  which    being  4  tenths  of  a  second. 


it  had  arrived." 

It  is  surprising,  that  in  spite  of  the 
great  advantages  resulting  from  the  use 
of  chronometers  in   navigation,  many  ships 


It  is  customary  for  two  or  more  chronome- 
ters to  be  carried  by  the  same  ship,  that  they 
may  check  one  another,  for  if  one  alone  were 
trusted  to,  an  accidental  irregularity  in  its 


are  sent  to  sea  without  them,  even  for  long  going  might  lead  to  great  error.  The  aver- 
voyages.  Not  unfrequently  must  it  occur,  age  of  several — their  errors  counter-balancing 
that  the  knowledge  of  the  exact  position  of  |  each  other — will  be  most  likely  to  give  the 
the  ship  which  may  be  obtained  by  the  chro-  real  time  with  great  exactness.  I  am.  Sir, 
nometer  produces  a  great  saving  of  time,  as    yours  respectfully. 


well  as  contributes  to  the  avoidance  of  danger. 
A  remarkable  instance  of  this  was  mentioned 
to  the  writer,  a  few  years  since,  as  having 
just  then  occurred.  Two  ships  were  return- 
ing to  London  about  the  same  time  after  long 
Toyages,  one  of  them  provided  with  chro- 
nometers, the  other  destitute  of  them.  The 
weather  was  hazy  and  the  winds  baffling,  so 
that  no  ship  whose  position  was  uncertain 
could  be  safely  carried  up  the  British  Channel. 
Confident  in  his  position,  however,  tlie  cap- 
tain of  the  first  ship  stood  buldly  onwards  and 
arrived  safely  in  the  Thames,  whilst  the  other 
ship  was  still  beating  about  in  uncertainty 
near  the  entrance  of  the  Channel.  The  first 
ship  discharged  her  cargo,  took  in  another, 
set  sail  on  a  fresh  voyage,  and  actually  in 
running  dof^n  the  Channel  encountered  the 
second  ship  still  toilsomely  making  her  way 
to  her  port. 
Of  the   degree  of  accuracy  wliich  chro- 


81,  St.  John-street-road. 


W,  B.  Crisp. 


A   NEW  MATERIAL   FOR  DIAL 

PLATES. 

To  the  Editor  of  the  Horolooical  Jodknal. 

Sib,— A  white,  unoxydizable,  metallic  dial 
has  long  been  a  desideratum  with  watch- 
makers. Silver  is  a  beautiful  material,  but 
the  rapid  manner  in  which  it  oxydizes  is 
objectionable.  Platina  has  been  tried,  but 
the  inability  to  producca  dead  white  surface 
has  prevented  its  coming  into  use.  The  new 
metal  aluminium  can  now  be  obtained  for 
about  the  same  price,  in  bulk,  as  silver ;  and 
it  has  lately  been  discovered  that,  if  immersed 
in  a  solution  of  caustic  potash,  a  beautifully 
frosted  unoxydizable  surface  is  produced.  I 
beg  to  call  the  attention  of  dial- finishers  to 


nometers  are  capable  of  exhibiting  some  |  this  fact,  as  here  we  have  a  white  metallic 
idea  may  be  formed  from  the  following  state-  unchangeable  dial  that  probably  may  come 
ment,  kindly  communicated  to  the  writer  by    into  general  use. 

a  gentleman  practically  conversant  with  them.  The  advantage  of  a  metallic  over  an  enamel 
A  chronometer  made  by  Molyneux  had   its    dial  is,  that  the  divisions  for  the  minutes  can 


daily  rate  determined,  in  August,  1839,  to  be 
a  loss  of  seven  seconds  per  day.  It  was  then 
placed  in  a  ship  which  traded  to  the  coast  of 
Africa,  and  was  consequently  exposed  to 
great  variations  of  temperature,  yet,  when 
again  placed  under  careful  observation,  in 
November,  1840,  (sixteen  months  afterwards), 
its  daily  loss  had  changed  only  to  6*7  seconds, 
being  a  difference  of  only  3- tenths  of  a  second 
per  day. 

As  opportunities  for  ascertaining  the  real 
position  of  a  ship  without  chronometers 
frequently  occur  at  sea,  any  error  in  them 
ouiy  aliiiost  always  be  detected  before  it  hiis 


be  graduated  by  the  engine ;  for  although  a 
few  enamel  dial  painters  divide  exceedingly 
well,  they  can  never  equal  the  engine  in 
accuracy. 

1  am.  Sir,  your  obedient  servant, 

CORNHILL, 

[The  above  letter  is  well  worth  the  atten- 
tion of  dial  finishers  ;  and  there  are  two  other 
points  to  which  it  is  very  desirable  that  the 
parlies  engaged  in  that  branch  of  the  business 
!  should  pay  particular  attention,— namely,  ac- 
curacy of  division  and  perfect  concentricity  of 
the  minute  and  seconds  c\td^a^\W\  X\v^^^\\\.x^ 
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and  fourth  wheel  pinione.  Watches,  even  < 
the  comoioneBt  description  indicate  the  variou 
portions  of  time  with  grent  accuracy,  bi: 
these  functions  are  sadl;  belied  on  the  dial  b 
one  or  both  the  errors  above  named.  A 
eccentricity  of  only  -01  inch,  or  the  on* 
hundredth  part  of  an  inch,  would  cause  a 
error  in  marking  the  time  of  half  a  second  i 
excess  oa  one  side  of  the  dial,  and  as  much  i: 
defect  on  the  opposite  side  ;  in  fact,  whereve 
there  is  an  error  of  Ibis  nature,  it  is  equiva 
lent  to  a  badly-divided  circle,  as  there  wil 
be  but  two  points  in  the  circle  where  the  hani 
will  mark  the  time  correctly. 

It  may  be  difficult  to  correct  these  defect 
in  an  enamelled  dial,  which  is  subjected  t< 
the  aclion  of  the  fire  after  being  painted  ;  bu 
there  can  be  no  excuse  for  such  defects  in  i 
metallic  dial. —En.] 


MEMOIR  OF  GRAHAM. 

Geokge  Grahau,  whose  name  is  familial 
to  every  tyro  in  horology,  was  born  at  Grat- 
wick,  in  Cumbeiland,  in  1673.  In  early  lift 
he  came  to  London,  and  was  received  into  tbt 
family  of  the  celebrated  Tompion  (of  whoo: 
we  hope  soon  lo  be  able  to  furnish  a  memoir), 
by  whom  it  appears  he  was  treated  wilt 
paternal  affection  until  the  death  of  the  latter. 
To  say  that  Graham  was  the  most  emineni 
of  his  profession,  would  be  to  award  him  bui 
a  small  portion  of  that  commendation — and 
we  might  add,  veneration — lo  which  his  nu- 
merous inventions  and  his  character  alike 
entitle  him.  There  i8*no  doubt  he  was  the 
best  general  mechanic  of  bis  age,  to  which  he 
added  a  thorough  knowledge  of  practical  as- 
tronomy ;  BO  that  his  inventions  in  horology 
not  only  gave  to  the  machines  for  measuring 
time,  to  which  they  were  applied,  a  degree  ot 
accuracy  and  perfection  which  they  had  never 
before  attained,  but  he  became  the  author  of 
several  astronomical  instruments  by  which 
great  advances  were  made  in  that  science. 

The  great  mural  arc  in  the  Greeuwichobser- 
¥aiory(now  disused)  was  made  for  Dr.  Halley 
under  the  immediate  inspection  of  Graham,  and 
was  divided  by  Graham's  own  hand  ;  and  it  is 
from  this  great  and  iucomparablo  ori^'inal  that 
the  best  foreign  instruments  are  (or  at  least 
were  till  very  lately)  copies,  made  by  English 
artists.  Tlie  zenith  sector  by  which  Dr.  Brad- 
ley discovered  two  new  motions  in  the  fixed 
stars,  was  of  Graham's  invention  and  make. 
He  was  the  author  of  a  machine  which  com- 
prised the  whole  planetary  system  within  the 
dimensions  of  a  small  cabinet ;  fi-oni  which, 
as  a  model,  ahnost  all  the  more  modern 
orreries  have  been  laken- 

■yVhen  the  French  academicians  were  sent 
ftj  Me  nortJi  to  make  observations  for  deter* 


mining  the  figure  of  the  earth,  Graham  was 
selected  as  the  most  proper  person  in  Europe 
to  supply  them  with  the  necessary  instruments; 
and  by  meaus  of  those  instruments  they  were 
enabled  to  finish  their  observations  in  one 
year,  while  those  who  went  to  the  south,  and 
were  not  provided  from  the  same  source,  en- 
countered much  embarrassment,  and  were 
greatly  retarded  in  their  operations. 

To  horoli^y  he  contributed  three  most  im- 
portant inventions,  which  alone  would  have 
been  sufficient  to  immortalize  bis  name.  These 
were,  1st,  the  dead-beat  escapement  for  clocks 
(which  also  bears  bis  nanie)j  2d, the  horizontal 
escapement,  which  Is  a  modification  of  the  for- 
mer, being  in  fact  a  dead-beal,  with  the  pallets 
taking  over  one  tooth  only,  and  the  inclined 
planes  on  the  teeth  of  the  wheel  instead  of  on 
the  pallets.  The  third  was  the  mercurial 
pendulum.  This  last  invention, as  an  adjunct 
to  the  dead-beat,  stamps  Graham  as  a  me- 
chanical and  scientific  genius  of  the  first 
order.  The  combination  of  great  mechanical 
skill  with  tlie  thorough  knowledge  of  prin- 
ciples possessed  by  Graham  enabled  him  to 
give  his  inventions  to  the  world  in  a  state  of 
completeness  of  which  few  (if  any)  unscien- 
tific inventors  can  bonst  ;  of  whicli  no  greater 
proof  need  be  required  than  the  three  inven- 
tions Inst  mentioned,  which  but  few  have 
attempted  to  improve,  and  none  have  suc- 
ceeded in  the  attempt. 

BIr.  Graham  was  lor  many  years  a  ftUow 
jf  the  Koyal  Society,  to  whicli  he  communi- 
cated several  important  and  ingenious  dis- 
joveriea,  which  may  be  found  in  the  Philo- 
iophical  Transactions,  vols.  31  lo  42.  They 
ire  chiefly  on  astronomical  and  philosophical 
mbjects,  amongst  which  may  be  mentioned,  in 
iddition  to  his  mercurial  pendulum,  a  horary 
variation  in  the  magnetic  needle,  and  many 
;urious  and  interesting  particulars  relating  to 
be  true  length  of  the  simple  pendulum,  upon 
vhich  he  continued  to  make  experiments  till 
he  time  of  bis  death,  which  occurred  in  1751, 
n  the  78th  year  of  his  age. 

Like  nil  truii  sons  of  science,  he  was  in  his 
lispusitiou  as  kind  and  communicative  as  his 
;eniu3  was  acute  and  penelrnling ;  and  his 
irincipal  aims  were  the  advancement  of 
cience,  the  ennobling  his  profession,  and  the 
lenefit  of  mankind. 

George  Graham  was  interred  in  the  nave 
f  Westminster  Abbey,  in  the  same  grave 
'ith  liis  master  and  friend,  Thomas  Tom- 
ion,  and  a  small  lozenge  shaped  marble  slab 
ore  the  following  inscription  ; — 
"  Here  lies  j'  body  of  Thomas  Tompion,  who  died 
DT.  20th,  1713,  aged  75.  Also,  George  Gniham, 
^aicliQiiiiier  anil  F.RS.,  whose  curious  invcnlions  do 
>noDr  to  s'  Britiali  genius,  whose  accnrale  pcrrovni- 
icce  an  y  standard  of  mccbouical  skill.  He  died 
j'  leihof  Hov.  1751,  inthe  78th  year  of  hia  age," 
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Bat  these  tnilj  great  men  have  been  de- 
prived of  this  tribute  to  their  memory,  by 
the  removal  of  the  slab  by  order  of  the  Dean 
in  1838,  when  the  following  was  substituted 
in  its  plaee. 


MT.T.TOMPIOIL 


Saeh  is  all  that  is  left  to  mark  the  resting- 

?laoe  of  two  great  benefactors  of  mankind,  — 
*homas  Tompion,  the  father  of  clock-makiug, 
and  honest  George  Graham,  a  pupil  every  way 
worthy  of  his  great  master  I 


THE  INSTITUTE  AND  ITS  SUPPORTERS. 

SiBy — Referring  to  the  Address  just  issued 
by  the  Council  of  The  British  Horologi- 
CkL  Institute,  I  not  only  think  that  the 
Trade  have  much  to  thank  the  Council  for, 
in  relation  to  the  efforts  they  are  making  to 
advance  the  science  and  art  of  Horology, 
but  that  the  Address  will  do  much  to  di- 
minish that  feeling  of  jealousy  which  is  found 
not  only  among  manufacturers  but  workmen. 

As  the  Workmen  are  thereby  invited  to 
avail  themselves  of  the  Journal  **  as  a  means 
of  communication,"  I  am  induced  to  draw 
your  attention  to  the  inclosed  pamphlet  re- 
lating to  a  meeting  of  watchmakers  held  last 
year  at  Shaftesbury  Hall.  You  will  perceive, 
by  an  Address  dated  March  10th,  1867,  and 
appended  to  the  report  of  the  proceedings  of 
that  meeting,  that  an  effort  was  then  made  by 
the  workmen  to  establish  a  Watchmakers' 
Institute.  In  looking  over  the  Address  of 
the  Council,  I  do  not  find  any  reference  to 
that  effort,  which  all  must  admit  was  well 
conceived  on  the  part  of  the  working  men — 
unless,  indeed,  I  have  misconstrued  the  mean- 
ing of  a  certain  paragraph.  It  would  be 
rather  a  difficult  task  to  find  out  who  origin- 
ated the  idea  of  an  institution  in  connection 
with  the  Watch  Trade  ;  but  until  it  is  proved 
to  the  contrary,  /  think  that  the  workmen 
themselves  were  the  first  to  enter  upon  the 
field  of  aetionf  although  (if  I  may  so  express 


it)  our  efforts  did  not  meet  with  the  support 
we  so  much  desired.  But  if  there  is  any 
merit  in  being  the  first  to  take  the  initiative, 
I  am  sure  it  will  be  willingly  conceded  to 
the  workmen,  especially  as  I  feel  that  the  best 
interests  of  the  Institute  will  be  found  in 
giving  to  one  and  all  their  just  due. 

Whenever  any  good  cause  is  being  promoted, 
it  is  the  duty  of  all  true  men  to  be  found 
among  its  supporters,  more  particularly  when 
that  support  is  likely  to  improve  and  elevate 
the  social  condition  and  practical  knowledge  of 
all  connected  with  the  profession ;  I  therefore 
trust  and  believe  that  the  Institute  (from 
whatever  source  it  originated)  will  have  the 
co-operation  of  a  vast  migority  of  the  Trade. 

Merely  to  show  that  when  mind  is  once  di- 
rected to  any  particular  subject,  how  often  it 
arrives  at  the  same  ideas,  I  may  state,  that 
many  of  the  leading  features  in  the  present 
Institute  are  really  put  forward  in  the  address 
to  which  I  have  called  your  attention, — the 
existence  of  that  address  being  no  doubt  un* 
known  to  the  Council. 

Believing  the  Institute  will  be  a  boon  to  the 
entire  Horological  community,  and  trusting  it 
may  meet  with  the  success  it  justly  deserves, 
is  the  sincere  wish  of,  An  Abtisax. 

New  North  Road,  Not.  8. 1858. 

[We  readily  give  insertion  to  the  foregoing 
letter  by  Artisan.  The  pamphlet  referred 
to  must  have  had  a  very  limited  circulation  ; 
no  one  to  whom  we  have  mentioned  the 
subject  having  previously  seen  it.  We  can- 
not, however,  but  admire  the  reciprocity  of 
good  feeling  evinced  by  the  writer.— Ed.] 


SPECIFICATIONS  OF  PATENTS 

relating  to  watches,  clocks,  and  other 

time-keepers. 

(Continued  from  page  34.) 

1695,  September  23.— No  344. 

BOOTH,  Edwabd.  and  HOUGHTON,  William. 
— "  A  new  sort  of  watch  or  clock,  with  the  ballance 
wbeele  or  swing  wbeclc  either  flatt  or  hollow,  to  worke 
within  and  crosse  the  center  of  the  verge  or  axis  of  the 
ballance  or  pendulum,  with  a  new  sort  of  teeth  made 
like  tinterhooks,  to  move  the  ballance  or  pendulam 
withall,  and  the  palletts  of  the  axis  or  verge  of  the 
ballance  or  pendulum  are  to  be  circular,  concave,  and 
convex,  or  other  teeth  or  palletts  that  will  not  goo  but 
by  the  helpe  of  the  spring  to  the  ballance,  which  will 
make  such  watch  or  clock  goe  more  true  and  exact, 
and  be  of  greater  vse  to  our  subiects  both  at  sea  and 
land,  than  any  other  heretofore  made  or  now 
used.*' 

[No  Specification  enrolled.  Letters  Patent  printed, 
3rf.] 
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EQUATION  OF  TIME  TABLE, 

For   DfOEitBEB,  1858. 


At 

t 

At 

D.7 

Day 

AppAmixTNooH 
Equation  of 

1 

Difference 

MiAH  Noon. 
Equation  of 

of  the 

of 

Time 

for 

Time 

Week. 

Mnth' 

to  be  tubtraettd 

Arom 
Apparent  Time. 

iOne  Hour. 

1 

to  \Mmdded 

to 
Mean  Time. 

m.     8. 

i  B. 

m.    8. 

Wed . . 

1 

10  47-54 

;  0*958 

10  47-37 

Thurs. 

2 

10  24-54 

i  0-985 

10  24-37 

Fri.  .. 

3 

10    0-90 

1-011 

10    0-73 

Sat.  .. 

4 

9  36-64 

1  *035 

9  36*47 

Sun. .. 

5 

9  11-80 

1-057 

9  11-64 

Hon.  • . 

6 

8  46*43 

1*079 

8  46-27 

Tues.. 

7 

8  20*53 

1*100 

8  20-37 

Wed.. 

8 

7  54*14 

1-119 

1  53 •^9 

Thurs. 

i) 

7  27*30 

1*136 

7  27-16 

Fri.  .. 

10 

7    0-03 

1-152 

6  59-90 

Sat.  .. 

11 

6  32-37 

1*168 

6  32-24 

Sun.  •  • 

12 

6    4*34 

1*181 

6    4.22 

Mon.  •  • 

13 

5  35*99 

1*193 

5  35-88 

Tuea.. 

14 

5     7*35 

1  204 

5     7-25 

Wed.. 

15 

4  38-45 

1*214 

4  38-36 

Thurs. 

16 

4     9-31 

1*223 

4    9-23 

Fri.  .. 

17 

3  39*97 

1-230 

3  39*90 

Sat.  .. 

18 

3  10*46 

1-236 

3  10*40 

Sun.  •  • 

19 

2  40*80 

1*241 

2  40-75 

Mon.  • . 

20 

2  11-02 

11*244 

2  10-98 

Tues.. 

21 

1  41*17 

1*246 

1  41*14 

Wed... 

22 

1  11-27 

1-247 

1  11-25 

Thurs. 

23 

0  41*34 

1*247 

0  41-33 

Fri.   .. 

24 

0  11-42 

added  to 
Apparent  Time. 

1*245 

0  11-42 

tttbtraeted  trm 
Mean  Time. 

Sat.  .. 

25 

0  18*46 

1*242 

0  18-45 

Sun.  • . 

26 

0  48-27 

1*238 

0  48-25 

Mon. . . 

27 

1  17*99 

1-233 

1  17-96 

Tues.. 

28 

47*58 

1-226 

1  47-54 

Wed., 

29 

2  16-99 

1-217 

2  16-94 

Thurs. 

30 

2  46-19  ' 

1-207 

2  46-13 

Fri.  ,. 

31 

3  15*15 

1-195 

3  15-09 

Declinations  of  the  following  Stars,  and 
Times  at  which  thej  are  on  the  Meridian 
at  Greenwich,  for  December,  1858. 


Name  of 
Start. 

Day 

of 
Mon. 

7 
17 
27 

Dec.  North 

Time  of  passing  the 
Meridian. 

a  Tauri 

{AJdebaran.) 

16  13  30-6 
16  13  30-3 
16  13  30-1 

h     m         s 

11  22  7-60p.- 
10  42  48  56  „ 
10     3  29-47  „ 

a  AurigaB 

8 
17 
27 

45  50  67-9 
45  50  69*2 
45  50  70-7 

0  0  28-58-.I. 
11  21  9-60p.n. 
10  41  50*56  „ 

P  Orionis 

8 
17 
27 

8 

18 
28 

/ 

Dec.  South 

8  21  54*8 
8  21  56-5 
8  21  58-2 

0  1  56-81.«. 
11  22  37 -78?.™ 
10  43  18  71  „ 

a  Canis 
Migoris 

16  31  22-1 
16  31  24-6 
16  31  27*1 

1  32  52-21..- 
0  53  33-25  „ 
0  14  14*26  „ 

QUESTION    FOR    SOLUTION. 

Suppose  the  internal  diameter  of  a  watch 
barrel  to  be  -8  of  an  inch,  the  arbor  to  be 
one  third  of  the  said  diameter,  the  spring  is 
to  occupy  one  half  the  area  left  unoccupied 
bj  the  arbor.  It  is  required  to  know  what 
will  be  the  diameter  of  the  spring  when  un- 
wound, what  the  diameter  of  the  space 
between  the  spring  and  arbor,  and  what 
portion  of  the  area  of  the  whole  barrel  is 
occupied  by  the  arbor ;  also  what  must  be 
the  thickness  and  length  of  the  spring  which 
shall  fill  the  space  allotted  to  it  (when  un- 
wound) with  exactly  13  turns  in  the  barrel. 

HOROLOOIORUH  FaBBB. 


TO    CORRESPONDENTS, 


In  the  admiMion  of  descriptionB  of  New  Inrentions 
into  our  pages,  we  desire  to  ayoid  giving  carrency  to 
false  principles ;  and  therefore  we  recommend  that  all 
communications  upon  such  subjects  should  contain 
evidence  of  the  advantages  claimed,  and  that  in  the 
description  (particularly  of  new  escapements  and  other 
mechanical  arrangements  in  practical  horology)  either 
the  absolute  or  proportional  sizes  and  angles  of  all  the 
acting  parts  should  be  added,  with  un  accurate  draw- 
ing (to  scale,  if  possible).  Attention  to  such  particu- 
lars will  save  much  trouble,  and  prevent  much  mis- 
conception, which  would  otherwise  arise,  to  the  pre- 
judice of  many  valuable  inventions. 

Thos.  Charlks  Scotchford. — We  have  received 
yotir  communication,  but  have  understood  that  the 
party  alluded  to  is  about  to  publish  (by  subscription) 
a  volume  on  the  subject,  which  will  probably  accom- 
plish the  object  you  have  in  view  in  making  the  sug- 
gestions in  your  letter.  At  the  same  time  we  are 
quite  aware  of  the  requisites  for  the  undertaking  }  and 
if  it  should  remain  to  be  done  in  the  JoumiU,  we 
shall  take  care  that  it  be  done  properly. 

A  MAKTJVACTtniER. — In  reply  to  a  (Correspondent 
who  signs  himself  a  Manufacturer,  we  can  inform  him, 
that  the  fact  he  alludes  to  is  by  no  means  new,  as  we 
know  that  it  has  been  for  some  years  the  practice  to 
send  out  English  unfinished  watch  movements  to 
Geneva,  in  order  that  the  Swiss  may  more  effectually 
imitate  English  work  in  foreign  markets. 

NOTICE. 

VVe  wore  so  unfortunate  as  to  have  a  mistake  in 
the  Table  of  Stars  eivcn  in  No  3.  If  our  readers  will 
kindly  cancel  the  last  leaf  in  the  first  edition,  they 
may  receive  a  corrected  one  in  return  by  applying  at 
the  Office  of  the  Institute. 


%*  AU  Communications  for  this  Journal  should  he 
addressed  to  '*  The  Editor,'*  at  the  Office^  19,  Sahit 
John's  Square,  Clerkenwell. 

N.B.  All  Advertisements  to  be  inserted  in  the 
Journal,  must  be  received  before  the  25th  of  the 
month. 


London:  Pnblished  by  R.  Maodonald.  SO,  Great  Sutton 
Street  Clerkenwell ;  majr  be  had  at  the  OiDcc  of  **  The 
fiainsu  HomoLootCAL  Ikstitutb,"  io,  St.  John%  Sqaare, 
Clerkenwell ;  and  of  mil  Booksellers  and  Newtvenden.  , 
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VHAT  IS  HOROLOGY? 

Clepstdils,  OB  Wateb  Clooks. 

(^Continued  from  page  48.) 

The  clepsydra  was  introduced  into  Greece 
\fj  Plato.  AtheiuBtis  relates  that  the  so-called 
*  diTine  philosopher  "  invented  a  night  clock, 
which  was  a  clepsydra  or  water  clock  that 
plajed  upon  flutes  certain  soands  which  indi- 
Cited  the  hour  of  the  night  at  a  time  when 
they  could  not  be  seen  on  the  index.    Athe- 
iMBiis  says  of  it,  that  it  resembled  in  appear- 
iDce  a  round  altar ;  that  it  was  not  to  be 
Tanked  with  stringed  instruments,  but  was  a 
wind  instrument  composed  of  pipes,  the  orifices 
of  which  being  toward  the  water  as  it  fell, 
pioduced  a  soft  and  pleasing  sound.     The  in- 
troduction of  the  clepsydra  into  Rome  took 
piaee  about  167  years  before  Christ  by  Scipio 
Niaca.    Pliny  tells  us,  that  Pompey  brought 
a  Taluable  one  among  the  spoils  from  the 
etstem  nations,  which  he  made  use  of  for  limit- 
ing the  speeches  of  the  Roman  orators.    (It  is 
much  to  be  regretted  that  horological  ma- 
ddnes  are  not  more  used  for  the  purpose  in 
tben  days.)    Julius  Caesar  is  said  to  have 
met  with  an  instrument  of  the  kind  in  Eng- 
land, by  the  help  of  which  he  observed  that 
the  summer  nights  of  this  climate  are  shorter 
than  they  are  in  Italy,  which  fact  is  mention- 
ed in  his  Commentaries.     It  is  most  probable 
that  they  had  been  long  known  to  our  ances- 
tors in  consequence  of  the  very  early  inter- 
eonrae  they  had  with  the  Phenicians. 

We  have  spoken  of  the  different  manner  in 
which  time  was  reckoned  by  ancient  eastern 
Batons,  and  of  the  difficulty  which  was  ex- 
perienced in  contriving  mechanism  which 
ihonld  accommodate  its  results  accordingly. 
It  may  be  desirable  here  to  say  a  word  or  two 
on  the  method  of  counting  time  which  has 
heen  handed  down  to  us,  and  is  now  used  by 
wiiversal  consent.  We  may  first  remark^ 
that  all;  divisions  of  time  must  necessarily  be 
tttifidal.  An  hour  or  a  year  are  not  strictly 
Qttnral  divisions,  but  are  adopted  as  the  most 
convenient  artificial  divisions  perfected  and 
•ettled  by  the  experience  of  centuries. 

Clearly  the  apparent  motion  of  the  heavenly 
Wies  would  be  the  basis  upon  which  a  per- 
nitnent  system  of  time  must  be  erected.  In 
the  sublime  words  of  the  inspired  writer, 
'^  There  is  no  speech  nor  language  where  their 
voice  is  not  heard."  Their  indications  are 
universal  and  incontrovertible,  and  their  effects 
in  the  change  of  the  seasons  come  home  to  the 
perceptions  of  the  meanest  individual.  We 
Methus^at  once,  how  Astronomy  and  Horology 
atiat  go  hand  in  liand.  The  first,  as  relating 
to  the  moCioDt  ci  sun,  planets,  and  stars,  fur- 


nishing the  data ;  and  the  latter,  on  the  basis 
thus  laid  down,  building  up  an  artificial 
system  which  shall  be  as  a  standard  of  time 
to  society  at  large,  and  also  a  perfect  means 
whereby  the  astronomical  observer  can  regis- 
ter his  observations,  and  predict  with  marvel- 
lous accuracy  the  coming  changes  in  the 
heavens. 

The  Roman  calendar,  as  corrected  by 
Augustus,  is  the  system  of  computing  time 
which  is  now  in  use,  with  a  slight  alteration 
made  by  the  Council  of  Trent,  and  called  the 
"  Gregorian  reformation."  Of  mere  matters  of 
calendar  it  would  be  foreign  to  our  subject  to 
speak  ;  suffice  it  to  give  a  few  particulars  of 
the  results  thus  involved.  The  civil  or  tropical 
year  thus  settled  is  the  interval  between  the 
time  when  the  sun  moves  from  the  vernal 
equinox  (or  point  where  it  crosses  the  equator) 
and  the  time  when  it  reaches  the  same  point 
again,  and  is  equal  to  365  days  5  hours  48 
minutes  49*7  seconds  ;  the  odd  time  beyond 
the  days  rendering  an  extra  day  necessary  in 
leap  year  to  keep  the  calendar  correct.  The 
days  are  measured  by  the  revolution  of  the 
earth  on  its  axis,  as  shown  by  the  apparent 
motion  of  the  sun  and  stars.  The  time  which 
elapses  between  the  passage  of  the  same  star 
over  the  meridian  of  any  place  is  a  sidereal 
day,  while  that  which  is  observed  by  the 
passage  of  the  sun  over  the  same  meridian  is 
called  a  solar  day.  But  the  sun  having  its 
own  slow  apparent  motion  in  the  ecliptic  in 
the  same  direction  as  the  revolution  of  the 
earth,  the  interval  between  one  meridian 
transit  of  the  sun  and  the  next  is  longer  than 
the  simple  revolution  of  the  earth,  as  the  latter 
has  to  overtake  the  sun,  in  the  same  way  that 
the  minute  hand  of  a  clock  has  to  perform 
more  than  one  revolution  before  it  overtakes 
the  hour  hand.  The  result  is,  that  a  mean 
solar  day  is  about  3  minutes  56  seconds  longer 
than  a  sidereal  day.  But  further,  the  appa- 
rent motion  of  the  sun  is  not  uniform,  owing 
to  the  obliquity  of  the  sun's  path  in  respect  to 
the  earth's  equator,  and  the  unequal  motion 
of  the  latter  in  its  elliptical  orbit.  The  result 
of  this  is,  that  the  sun  sometimes  reaches  the 
meridian  before  and  sometimes  after  the 
precise  instant  when  an  equal  motion  would 
bring  it  there,  the  difference  sometimes  amount- 
ing to  nearly  a  quarter  of  an  hour,  and  con- 
stituting what  is  referred  to  as  the  equation 
of  time.  When  noting  the  time,  then,  by  the 
sun,  whether  through  a  transit  telescope  or 
by  a  sundial,  we  must  apply  the  equation  table 
as  a  correction  to  the  time  indicated.  It 
is  therefore  more  simple,  and  more  convenient 
also,  from  there  being  constantly  some  star 
or  other  passing  the  meridian,  to  observe 
sidereal  time,  and  apply  the  constant  correc- 
tion of  3*"  55-91*  of  solar  time  to  the  time  thua 
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observed.  We  thos  obtain  what  is  commonlv 
called  mean  time.  To  all  places  on  the  earth  b 
surface  having  the  same  longitude  the  time 
thuB  otoerved  will  be  identical,  bb  they  have 
the  same  meridian  with  regard  to  the  bud  or 
star.  It  b  ububI,  for  convenience,  within 
certain  limits,  to  adopt  the  time  of  some  fixed 
meridian  as  a  standard.  Thus,  we  speak  in 
London  of  Greenwich  mean  time,  signifying 
the  time  as  observed  at  the  Royal  Observatory 
at  Greenwich.  This  is  the  ultimate  standard 
to  which  we  reduce  other  observations,  and 
by  which  we  regulate  our  time-keepers. 

Having  thus  cleared  the  way  for  a  better 
appreciation  of  the  results  to  be  arrived  at, 
we  will  return  to  the  subject  of  clepsydras, 
referring  now  to  those  of  more  modem  times 
than  those  wc  have  before  described. 

Beclunana,  in  his  "  History  of  Inventions," 
dates  the  revival  of  clepsydrae  to  some  time 
between  1643  and  1646  ;  and  Dr.  Hutton 
asserts  that  in  1693  the  first  water  clock  was 
brought  to  Paris  from  Burgundy.  He  also 
says  that  Father  Timothy,  a.  Barnabite  monk, 
had  given  the  machine  all  the  excellence  it 
was  capable  of,  by  constructing  it  so  as  to 
make  it  go  a  month  without  replenishing,  and 
to  exhibit  not  only  the  hours  on  a  dial  plate, 
but  also  the  sun's  place,  day  of  the  month, 
and  festivab  throughout  the  year. 
Fig.  10. 


ABCD,  to  the  upper  part  of  which  two  cords, 
A  a  and  B  b,  are  fixed  at  their  superior  extre* 
mities  and  at  their  inferior  are  wound  around 
the  axis  a  &  of  the  drum  E.  The  drum  is 
>wn  in  section  at  Jig,  II,  having  seven 
Fig.  II. 


ler-iight  metallic  partitions,  F/,  Gg,  HA, 
E  A,  L  /,  and  M  m.  If,  now,  the  cord  be 
und  around  the  axis  until  the  drum  rises 
the  top  of  the  frame,  and  the  drum  be  left 
obey  the  force  of  gravity,  it  will  of  courae 
id  to  fall,  and  the  cord  resisting  this  ten- 
icy  will  cause  it  to  revolve  rapidly  aa  it 
icends.  But  if  we  introduce  water  into  the 
isel,  it  will  be  retained  in  certain  parts  of 
1  circumference  by  these  partitions,  and, 
i  side  being  thus  heavier  than  the  other, 
:  tendency  to  revolve  will  be  counteracted, 
1  the  drum  will  remain  Btationary.  If  now 
pierce  a  small  hole  near  the  bottom  of  each 
I,  the  water  will  slowly  ooie  from  it  into 
>ther,  thus  reducing  the  opposing  weight  of 
ter,  and  causing  the  drum  slowly  to  re- 
,ve.  The  rate  of  motion  being  properly 
;nlated  by  altering  the  size  of  the  apertures, 
I  axis  will  point  out  the  hours  on  the  side 
the  frame  ;  or  a  cord,  e  d,  with  a  weight 
may  be  made  to  pass  over  a  pulley  attached 
an  Bi'bor  bearing  an  index  or  hand  to  point 
i  the  hours  on  a  circle  properly  engraved 
painted. 

Fig.  IS. 


Fig,  10  represents  a  clepsydra  of  the  17th 
century,  consisting  of  an  obking  frame  of  wood. 


Another  very   simple   form   is   shown   in 
12.    It  is  merely  a  glass  vessel  which  has 
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m  tnifice  at  the  bottom,  and  ia  filled  with  as 
mneh  water  as  will  flow  out  io  exactly  twelve 
boars.  If  the  whole  height  of  the  column  be 
divided  into  144  equal  pam,  II  x  U  or  121 
fivisions  from  the  bottom  will  bo  the  place 
for  the  first  hour  mark,  10  x  10  or  100  will 
be  the  mark  for  the  second  hour,  9  X  9  or  8 1 
the  place  for  the  third  hour,  and  bo  on ; 
wbi<ji  proportion  is  precisely  the  reverse  of 
that  according  to  which  heavy  bodies  fall  in 
free  space  by  the  sole  force  of  gravity.  The 
Rem  of  a  floating  vessel,  siinilar  in  form  to 
in  hydrometer,  might  be  used  to  pass  through 
M  orifice  in  the  cover,  and  indicate  the  hours 
bj  divi^ous  on  its  stem.  Again,  vessels  of  a 
piraboloidal  form  have  been  conetructed,  from 
u  orifice  in  the  bottom  of  which  water  will 
iaoc  in  an  equal  stream,  whatever  the  height 
of  the  column  ;  or,  more  simply  still,  we  may 
me  a  contrivance  such  as  ia  shown  iny^.  13. 

Fig.  18. 


It  coDsista  of  a  syphon  attached  to  a  float. 
Bj  a  well-known  law  in  hydrostatics,  the 
lyphon  will  empty  the  vessel  of  the  whole  of 
ibe  contained  fluid,  and  the  pressure  exerted 
bong  equal  to  the  difference  in  length  be- 
ttreen  the  shorter  and  longer  leg  remains 
■IwajB  the  same  in  consequence  of  the  float 
filling  as  the  water  falls.  Other  clocks  were 
iIm  made,  in  which  the  weight  of  the  water 
ns  made  to  keep  a  pendulum  in  motion  ;  one 
«f  them  is  figured  in  "  Machines  Approuv^es 
psr  I'Academie  Frao^aise,"  published  150 
Tears  ago. 

The  construction  of  clepsydne  and  of 
weight  docks  went  on  contemporaneously  for 
■  Irag  period,  until  the  superior  performance 
ud  convenience  of  the  latter  superseded  the 
former.  It  maybe  interesting  to  mention  that 
1  water  clock  was  among  the  contrivances  of 
the  boyhood  of  Sir  Isaac  Newton. 

We  have,  in  this  rapid  sketch  of  the  eariier 
■nndials  and  clepsydrae,  we  think,  sufficiently 
demonstrated  a  fact  of  which  every  student 
of  old  contrivances  must  be  convinced,  namely, 
that  our  tncestora  possessed  great  powers  of 
mechanical  combination.  Of  tiie  actual  ad- 
vanoe  thef  made,  and  of  the  precise  condition 
1  inventioDs  which  obtained  in 


old  times,  we  have  sufficient  record  left  to 
prove  ils  high  character;  but  when  we  re- 
member that  much  must  have  been  lost  for 
want  of  means  of  record,  and  that  in  conse- 
quence the  great  majority  of  improvements 
and  contrivances  remained  known  to  only  a 
few,  and  perished  with  them,  it  will  produce 
the  wholesome  reflection,  that,  with  all  our 
present  knowledge  and  education,  those  who 
went  before  us  are  entitled  to  our  reverence 
and  respect  for  their  talents  and  attain- 
ments. 

At  a  future  time  we  may  probably  take  up 
the  early  history  of  clocks  and  portable  tiroe- 

(roie  con  (MiMiJ.) 


"  UT  TENSIO   SIC   VIS." 

It  was  the  fashion,  some  two  or  three 
centuries  ago,  for  philosophers  who  were 
engaged  in  a  course  of  research,  to  publish 
from  time  to  time  the  results  at  which  they 
had  arrived,  or  at  which  they  saw  good  reason 
that  they  would  arrive,  in  the  form  of 
anagrams.  Thus,  if  they  saw  some  dis- 
covery opening  up  before  them,  or  some 
important  practical  or  theoretical  application 
of  the  knowledge  they  had  obtained,  they 
registered  their  own  primary  claims  as  the 
originators  by  publishing  a  series  of  letters 
composing  some  senteoce  (usually  in  the 
Latin  tongue)  expressive  of  some  important 
fact  which  should  be  so  new,  or  so  connected 
with  the  subject,  as  to  be  sufficient  to  prove 
that  the  composer  was  acquainted  with  the 
matter  in  question.  The  letters  being 
transposed  or  thrown  together  in  confusion 
could  not  he  translated  by  those  who  had 
not  the  key.  The  discovery  thus  remained 
hidden  until  sufficiently  ripe  for  definite 
descriplion,  at  the  same  time  that  sufficient 
publication  took  place  to  verify  the  owner's 
claim. 

In  the  year  1658  Dr.  Hooke,  to  whom 
horobgists  owe  so  much,  and  who  is  one  of 
the  most  eminent  Englishmen  who  have 
made  horology  their  study,  was  especially 
engaged  in  the  investigation  of  the  laws  of 
certain  mechanical  forces.  He  saw  his  way 
so  clearly  to  a  certain  conclusion  as  to  induce 
him  to  publish  his  discovery  after  the  man- 
ner we  have  described,  in  the  form  ceiiino 
ttstluv.  Hooke's  investigations  of  the 
properties  of  the  spring  were  of  a  very 
elaborate  character.  His  experiments  were 
performed  on  straight,  spiral)  and  helical  or 
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cylindrical  springs,  and  he  thoroughly  in- 
vestigated the  laws  of  their  action.  After 
perfecting  his  details  he  published  his  dis- 
covery in  full,  and  gave  the  key  to  '  his 
anagram  in  the  words,  '^  Ut  tamo  stc  tns  ;" 
or,  ^*  As  is  the  tension  so  is  the  power." 

Hooke  had  thus  enunciated  an  immutable 
law.  He  had  found  by  reasoning  and  experi- 
ment that  a  metallic  or  other  spring  exerted 
more  force  in  proportion  as  it  was  bent  up. 
On  this  law  he  based  his  application  of  the 
pendulum  spring  to  the  balances  of  time- 
keepers ;  and  his  great  point  was,  that  a 
spring  if  rightly  applied  would  insure  the 
isochronism  of  the  vibrations,  that  is  to  say, 
it  would  cause  the  balance  to  perform  its 
oscillations  in  equal  times,  whether  they 
should  be  long  or  short.  This  will  be 
understood  at  once  if  we  see  that,  as  the 
spring  was  more  bent  up,  it  exerted  more 
force,  and  so  accelerated  the  motion  of  the 
balance  to  which  it  was  attached. 

Now  this  law,  as  we  have  just  said,  is  a 
universal  one.  It  applies  to  all  kinds  of 
springs,  equally  to  the  main-spring  as  it  does 
to  the  balance  spring  ;  and  further,  equally 
to  the  springs  of  the  locomotive  engine  or 
railway  carriage  as  to  the  delicate  wire  with 
which  we  are  all  so  well  acquainted. 

Hence  it  follows,  that  no  spring  can  exert 
a  perfectly  equal  force  during  the  whole  or 
during  any  portion  of  its  action.  The  very 
quality  which  makes  the  spring  so  valuable 
when  applied  to  an  oscillating  body,  such  as 
the  balance,  destroys  its  value  when  applied 
without  adjustment  to  exert  force  in  but  one 
direction,  as  in  the  barrel  spring.  It  may 
be  possible  to  employ  a  spring  of  such  a 
length,  and  to  arrange  it  so,  that  the  action 
being  distributed  over  a  great  length,  the 
inequality  may  become  relatively  less  in 
smaller  portions  ;  but  still  the  law  remaius. 
An  approximation  may  become  a  closer  one  ; 
but  if  we  have  a  fundamental  error  opposing 
us  under  any  circumstances,  we  can  do 
nothing  more  than  approximate  by  any  use  of 
aimilar  conditions. 

Now  the  motto  at  the  head  of  this  article 
^'As  is  the  tension,  so  is  the  power,"  is 
deeply  important  to  us  as  watch  manufac- 
turers. Apart  from  the  interesting  fact  that 
Hooke  thus  enunciated  the  principles  of  the 
pendulum  spring,  he  also  stated  a  rule  that 
applies  to  the  main  spring,  in  whatever  way 
it  may  be  used.  If  we  employ  a  going 
barrel,  thus  appljdng  the  force  of  the  spring 
direct  to  the  wheels,  we  must  necessarily  get 
more  force  exerted  when  the  spring  is  wound 
to  the  top  than  when  it  is  nearly  down.  We 
may  take  a  long  spring,  or  one  giving  many 
tarna  of  the  Imrreif  if  we  please,  and  isolate 
^ad  use  a  psrt  only  of  it  by  a  properly  con- 


trived stop-work  ;  but  this  is  but  an  ap- 
proximation, a  mere  compromise  with  a 
defect,  instead  of  a  removal  of  it. 

Our  old  watchmakers,  acute  practical 
philosophers  as  they  were,  very  soon  saw  the 
evil ;  and  Hooke  himself  contrived  a  remedy, 
beautiful  in  its  simplicity,  and  perfect  in  its 
action  —  which  was  speedily  adopted  as  a 
characteristic  feature  especially  in  English 
timekeepers.  The  inverted  cone,  or  fusee  as 
we  call  it,  is  not  only  perfect  in  theory,  but 
it  is  also  peH'ect  in  practice.  It  admits  of 
the  most  accurate  adjustment,  although  very 
often  not  adjusted  at  all. 

The  simple  reason  why  a  return  is  now 
made  to  the  going  barrel  —  that  exploded 
barbarism,  strangled  by  our  forefathers  even 
at  its  birth — is  two-fold  :— first,  the  absurd 
minuteness  of  size  fancied  by  a  part  of  the 
public  for  their  watches ;  and  secondly, 
competition  in  price. 

Let  the  aim  of  the  British  manufacturer 
be  not  cheapness,  but  excellence — not  the 
caprice  of  fashion,  but  durability  and  useful- 
ness. A  cheap  article  involves  low  wages 
and  hard  work  to  the  operative,  while  his 
employer  gains  but  little.  Superior  work- 
manship commands  a  better  remuneration  to 
all  parties,  as  well  as  being  ever  combined 
with  a  higher  and  nobler  moral  tone  in  all 
concerned. 


HINTS  ON  THE  PRESERVATION 
OF   THE   SIGHT. 

To  the  Editor. 

SiRf^A  gentleman   of  high   professional  attain- 

ments,  from  whom  I  have  received  a  degree  of  care 

and  attention  in  the  treatment  of  the  sight  for  which 

i  I  can  never  feel  sufficiently  grateful,  has  handed  to 

i  me  the  following  observations  upon  the  preservation 

of  the  sight,  which  I    consider    would   be    highly 

acceptable  to  your  readers ;   I  therefore  place  them 

j  at  your  disposal,  feeling  convinced  yon  will  deem 

them  worthy  of  a  place  in  the  Journal. 

Iam,&c.    j.BBEMB,8en. 


*'  All  day  the  vacant  eye  without  fatigue 
Strays  o'er  the  heavens  and  earth  ;  but  long  intent 
On  microscopic  arts,  its  vigour  fails.** 

A  clear  head,  distinct  sight,  and  delicate 
touch  are  indispensable  requisites  for  the 
satisfactory  performance  of  the  minute  and 
intricate  work  in  which  watchmakers  are 
engaged.  The  prudent  workman,  therefore, 
will  observe  every  precaution  calculated  to 
secure  the  integrity  of  such  valuable  endow- 
ments for  both  present  and  future  use*    An 
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error  of  diet  and  regimen  renders  the  head 
oonfused,  the  eye  untrue,  and  the  hand  un- 
steady for  a  day  or  two  at  least,  and  so  far 
loss  is  entailed.  But,  worse  than  this,  re- 
peated errors  of  the  like  kind  may  at  last 
lead  to  the  permanent  impairment  of  the 
delicacy  of  both  sight  and  touch,  as  well  as 
a  diminution  of  the  energy  with  which  the 
attention  can  be  concentrated  on  the  work  in 
hand. 

When  by  regularity  of  life  the  system 
18  preserved  in  good  condition,  every  object 
looked  at  is  seen  distinctly  and  handled  with 
dexterity,  while,  the  head  being  clear,  the 
attention  is  concentrated  without  effort. 
The  result  is,  that  a  great  deal  of  work  is 
got  through  in  a  short  time  and  with  little 
trouble.  Moreover,  no  injurious  strain 
has  been  laid  on  either  the  senses  or  the 
sensorium. 

' .  Work  must  not  be  persisted  in  too  long  : 
rest  and  relaxation  ought  to  follow  labour. 
If  jou  encroach  too  much  on  the  hours  of 
to-day,  the  exhaustion  of  to-morrow  will 
assuredly  bring  you  to  task.  Leisure  hours 
ought,  so  far  as  possible,  to  be  relieved  by 
exercise  and  amusement.  The  strain  of  a 
few  days  overwork  Is  apt  to  be  followed  by 
coUapse  and  an  inordinate  craving  for  stimu- 
lants. If  this  be  yielded  to,  a  debauch 
follows,  and  more  is  lost  in  every  way,  both 
directly  and  indirectly,  than  was  gained  by 
the  previous  too  close  application. 

Passing  from  these  general   remarks,  let 
08      direct    our    attention    more    particu- 
larly to    the    sight.       Here  a  preliminary 
observation  suggests  itself,  viz.,    as  to  the 
flght  of  a  young  person  about  to  be  ap- 
prenticed.     Considering    that    the    watch- 
making business  is  one  in  which  the  sight 
18  especially  called    into    requisition,  it  is 
obvious  that  it  would  be  unwise   to   bring 
Dp  to  it  a  young  person  in  whom  that  sense 
is  in  any  way  defective.    In  consequence  of 
previous  attacks  of  inflammation,  the  eyes 
may  be  so  irritable  that  the  sight,  though 
Dot  actually  impaired,  cannot  be  exercised 
to  any  purpose.      Of  such  cases  it  is  not 
aeceasary  to  say  any  thing — they  speak  for 
themselves  to  the  point ;  but  it  is  proper  to 
remember,    that    eyes    which     have    once 
suffered  from  inflammation,  though  they  ap- 
pear to  have  recovered,  remain  more  than 
usually  liable  to  become  affected  again  from 
such  exertion  of  the  sight  as  would  make 
little  or  no  impression  on  sound  eyes.     We 
should  therefore  recommend  a  young  person 
who  has   once  suffered  severely   from  any 
inflammation  of  the  eyes  not  to  become  a 
watehmaker. 

Again,  an  incapacity  to  keep  up  the  exer- 
ciae  of  sight  on  their  work  for  any  length 


of  time  is  a  very  common  complaint  among 
watchmakers,  jewellers,  and  others  similarly 
employed.  They  may  see  very  well  for  a 
few  minutes  at  first,  but  the  sight  soon  be- 
comes confused.  The  complaint  is  owing 
to  a  diminished  power  of  maintaining  the 
adjustment  necessary  for  viewing  near  and 
minute  objects,  and  is  brought  on  by  the 
long  continued  straining  of  the  apparatus 
within  the  eyes  subservient  to  that  purpose. 
Now  young  persons  are  sometimes  alrioady 
affected  with  this  impairment  of  the  power 
to  maintain  the  adjustment  of  the  eye  for 
near  objects  (or  asthenopy^  as  it  is  called)  in 
various  degrees.  If  the  complaint  presents 
itself  in  a  marked  degree,  then  of  course 
there  can  be  no  question  as  to  the  unfitness 
of  the  person  for  the  watchmaking  business, 
or  indeed  any  business  requiring  particular 
use  of  the  sight.  When  the  complaint  exists 
in  a  slight  degree,  however,  attention  may 
not  be  much  attracted  to  it  at  first,  but  as 
soon  as  the  young  person  becomes  seriously 
employed  in  fine  work,  he  will  probably  find 
the  defect  interfere  more  and  more  with  his 
occupation.  In  such  a  case,  although  convex 
spectacles  of  low  power  help  the  sight,  it 
would  be  prudent  for  the  person,  before 
being  too  far  committed,  to  relinquish  the 
business  altogether  and  at  once,  because 
the  defect  is  one  seldom  entirely  recovered 
from. 

What  we  shall  further  say  on  the  subject 
of  the  preservation  of  the  sight  we  extract 
from  a  work  by  Professor  Wharton  Jones 
on  the  Defects  of  Sight.* 

"  Light  is  the  agent  through  the  medium 
of  which  external  objects  make  their  impres- 
sions on  the  sense  of  sight.  We  know  by 
experience  that  a  certain  moderate  intensity 
of  illumination  is  that  by  which  we  can  see 
objects  at  once  most  distinctly  and  most 
comfortably. 

'^  Strong  light  dazzles  and  confuses  the 
vision,  at  the  same  time  that  it  pains  the 
eyes,  determines  the  blood  to  them,  and 
excites  a  fiow  of  tears.  It  is  only  after  some 
time,  perhaps,  that  the  eyes  recover  them- 
selves. 

"  The  attempt  to  exercise  the  sight  by 
too  weak  illumination,  on  the  other  hand, 
strains  and  fatigues  the  eyes  in  a  manner 
scarcely  less  injurious. 

<<It  is  daylight  alone  which  affords  that 
degree  and  kind  of  illumination  of  objects 
which  we  find  most  agreeable  to  the  eyes, 
and  by  which  we  can  longest  and  with  the 
least  fatigue  exercise  the  sight.  Artificial 
lights  of  all  kinds  are  much  inferior.  The 
mild  diffusion  of  the  light  of  day,  with  the 

*  London,  John  Churchill,  1856. 
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necesBarj  intensity,  uniformity,  and  steadi- 
ness, can  be  but  imperfectly  imitated  in 
artificial  light,  which  is  usually  either  too 
concentrated  or  too  weak  and  unequal  and 
flickering  in  comparison.  And  then  in 
respect  to  quality,  what  a  di£ference  is  there 
to  the  eyes  between  working  in  the  clear 
colourless  light  of  day  and  the  dingy  red 
and  yellow  light  obtained  by  combustion  ! 

"  Our  own  natural  feelings  —  a  good 
monitor  to  be  guided  by  in  regulating  the 
quantity  and  quality  of  the  light  to  which 
the  eyes  are  exposed — warn  us  that  work 
at  all  tr3ring  to  the  sight  is  best  done  by 
day.  Work  requiring  least  exertion  of 
yision  may  be  done  by  artificial  light. 

"  When  we  use  artificial  light  for  working 
by,  it  should  be,  as  far  as  possible,  suffi- 
ciently bright  without  being  dazzling.  The 
light  concentrated  by  glass  globes  filled  with 
water,  as  used  by  jewellery,  are  by  no 
means  favourable  to  the  eyesight ;  they  should 

be  used,  therefore,  as  little  as  possible.'' 

•  •  •  • 

*^  When  the  health  is  naturally  good,  and 
care  is  taken  of  it,  and  attention  is  paid  to 
the  conditions  under  which  the  sight  may  be 
most  safely  exerted,  the  eyes,  though  much 
tried,  whether  by  daylight  or  by  artificial 
light,  will  continue  to  stand  exertion  very 
well.  Muclr  exertion  of  the  eyes  operates 
more  prejudicially  to  the  sight  under  some 
circumstances  than  under  others.  Exertion 
of  the  sight,  for  example,  is  especially  pre- 
judicial immediately  after  a  full  meal,  after 
the  use  of  spirituous  drinks,  while  smoking, 
when  the  body  is  in  a  recumbent  or  stooping 
position,  when  dressed  in  tight  clothing,  in 
close  ill- ventilated  apartments  lighted  with 
gas,  after  bodily  fatigue,  during  mental 
distress,  late  at  nights  when  sleepy,  after  a 
sleepless  night,  while  the  bowels  are  much 
confinedi  &c." 


We  have  above  referred  to  a  defect  of 
sight  named  caihenopy,  l*he  following  are 
a  few  more  details  on  the  subject : — 

''  Asthenopy  is  an  incapacity  to  exercise 
the  sight  on  near  and  minute  objects  for  any 
length  of  time.  The  patient  is  able  at  first 
to  see  objects  quite  distinctly,  but  the  vision 
soon  grows  confused.  The  eyes  at  the  same 
time,  perhaps,  become  tired  and  painful — 
the  pain  extending  to  the  head. 

'*  If  the  eyes  are  closed  and  rest  given  to 
them  for  a  few  minutes,  the  sight  may  be 
again  exercised,  but  in  a  short  time  the  eyes 
will  become  fatigued  and  the  vision  cpnfuaed 
as  before. 

''  ViMioa  for  distant  objects  Is  not  dia- 
tarbed,  and  bf  the  use  of  convex  glasses  the 
exercise  of  sight  on  near  objects  may  be 
atueli  assisted. 


"  A  very  frequent  cause  of  asthenopy  is 
pure  over-exertion  of  the  eyes,  as  in  students, 
artists,  clerks,  watchmakers,  &c.,  eapecially 
by  artificial  light,  together  with  want  of 
sleep,  want  of  exercise  in  the  open  air,  and 
other  debilitating  infiuences. 

"  The  prospect  of  a  complete  cure  of 
asthenopy  is,  on  the  whole,  unfavourable, 
especially  if  the  complaint  is  of  long  stand- 
ing ;  less  unfavourable,  provided  what  ap- 
pears to  be  the  exciting  cause  admits  of 
removal.  Asthenopy,  though  it  has  become 
confirmed,  is  not  likely  to  end  in  blindness. 

«  The  first  thing  in  the  way  of  arresting 
the  complaint  is  the  avoidance  or  removal 
of  any  cause  which  may  appear  to  be  in 
operation,  such  as  over-use  of  the  eyes,  and 
other  causes  above  enumerated. 

"  Rest  to  the  eyes,  the  occasional  applica- 
tion to  them  of  cold  water,  good  diet,  exer- 
cise, country  air,  sea  bathing,  and  the  like, 
must  in  general  constitute  a  leading  part 
of  the  treatment  of  asthenopy. 

"  When  the  patient  requires  to  employ 
his  eyes  on  near  objects,  he  has  no  other 
resource  than  to  use  convex  glasses,  which 
in  some  cases  must  be  of  the  very  lowest 
power  only ;  but  it  would  be  advisable 
for  the  patient,  if  his  occupation  requires 
much  use  of  the  eyes,  to  change  it,  if  pos- 
sible, for  one  of  an  opposite  kind." 


Pbesbntation  to  Mr.  Charles  Dickens. 

— On  Saturday  evening,  the  inhabitants  of  Coventiy 
entertained  Mr.  Charles  Dickens  at  a  public  dinner, 
held  at  the  Castle  hotel,  in  thatciiy,  at  which  they  pre- 
sented him  with  a  valuable  gold  watch,  of  their  own 
manufacture,  bearing  the   following    inscription  :— 
**  Presented  to  Charles  Dickens,  Esq.,  by  his  friends 
at  Coventry,  in  testimony  of  his  kindness  to  them,  and 
his  eminent  services  to  the  interests  of  humanity." 
In   December  last  year  Mr.  Dickens  favoured  the 
Mechanics*  Institute  with  a  gratuitous  reading  of  his 
"  Christmas  Carol,"  and  it  was  in  acknowledgment 
of  this  service  that  the  above  presentation  was  made. 
Mr.  Charles  Wren  Hoskins  occupied  the  chair,  and 
there  were  present  many  of  the  most  influential  inhabi- 
tants of  Coventry.    The  presentation  was  made  after 
dinner  by  the  chairman  in  an  able  speech,  highly  eulo- 
gistic of  Mr.  Dickens's  eminent  services  t-/  hiscc-m- 
try  by  the  development  of  his  literary  genius.    Mr. 
Dickens  briefly  replied.    He  assured  them,  the  watch 
they  had  presented  to  him  would  be  deeply  prized  by 
him,  and  should  be  his  companion  in  all  nis  sedentary 
workings  at  home,  and  his  restless  wanderings  abroad  ; 
it  should  never  be  absent  from  his  side,  to  count,  he 
hoped,  the  hours  of  many  laborious  days.     When  he 
had  done  with  time  and  with  its  measurement,  that 
watch  should  belong  to  his  children  ;  and  as  he  had 
seven  boys,  and  as  they  had  nil  of  them  begun  to  serve 
their  country  in  various  ways,  or  were  to  be  trained  to 
do  so,  and  as  they  had  begun  to  elect  into  what  dis- 
tant regions  they  should  seek  their  fortunes,  he  had 
great  pleasure  in  imagining  that  it  was  QOt  only  pos- 
sible, but  very  probable,  its  little  voice  might  be  heard 
I  years  hence  telling  the  time  in  some  unfounded  city  in 
\  the  wiVds  of  Analtalla,  or,  who  knew,  it  might  be  in 
\  Ooveuuy-strae^  Sb^^wel.   QiuxiigQSwt  %xiii  cheers.) 
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PUTES  IlLDSIRAnVE  OF  THE  PRINCIPLES    OF  MR.  HARRISON'S 
TIME-KEEPER. 

(Cfaatnnwd  fiom  pagi  51.) 
FlO.  3. 


AAia  the  First  Wheel,  and  a  a  a  a  is  a  Section  of  it  bbb  ib  a  Section  of  the  Fusee. 
B  B  is  the  oat«r  Diameter  of  a  Batchet  which  is  fixed  to  the  inside  of  the  Fusee,  and  the 
inner  Circle  C  C  is  its  inner  Diameter,  and  it  has  55  Teeth  in  it.  dddd  is  what  I  call 
the  perpetual  Ratchet,  of  which  e  e  e  c  it  a  section  ;  there  ia  a  Ratchet  with  75  Teeth  In 
it  on  that  part  marked // this  is  also  shewn  in  Figure  13  by  the  circle  ee,  and  this 
perpetual  Ratchet  is  to  carry  the  Barrel  D  D,  which  Barrel  contains  the  secondary 
Hsin-Bpring,  and  will  be  in  the  inside  of  the  Fusee  oigg,  and  at  that  part  of  the  First 
Wheel  h  h  the  Inner  End  of  this  Spring  is  to  act,  as  that  part  h  h  will  be  its  Arbor. 
The  dotted  lines  E  represent  the  Grooves  in  the  Fusee.  The  dotted  lines  //represent 
the  Upper  Plate.  The  dotted  lines  m  m  represent  the  Pillar  Plate.  The  dotted  lines  n  n 
represent  the  Cock  which  carries  the  lower  end  of  the  Arbor  of  the  First  Wheel.  This 
Cock  ia  also  represented  in  Figure  13  at  dddd.  The  Ratchet  e  «  in  Figure  13  has  two 
Clicks,  whose  centres  are  at  ff,  and  gg  are  the  Springs  which  act  at  these  Clicks.  In 
Figure  14,  b  b  represents  the  First  Wheel  with  96  Teeth,  acting  in  a  Pinion  of  21  at  c. 

Fio.  4. 


7%e  Seetim  of  ike 
Third  Wheel. 


A  A  repreMnta  the  Second  Wheel  acting  in  o  Pinion  at  a.  B  B  represents  the  Third  Wheel, 
which  ia  concave,  and  acts  in  a  Pinion  at  b.  The  Second  Wheel  is  described  in  Figure  14 
by  the  Cirelo  dd,  and  acts  in  a  Pinion  of  18  at  e.  The  Third  Wheel  is  represented  in 
V\gan  14  by  the  Circle//,  acting  in  a  Pinion  of  16  at  g. 

A^fit^—7te  TTtird  Wheel  is  larger  then  is  represented  at  ¥igme  V4,  «A  ^Mtt  \^^.'V.w»^ 
mod  tie  Second  Wheel  baa  120  Teeth. 


66 


THE  HOROLOGICAL  JOUBMAt. 


TABLES  FOR  FACILITATING  THE  RATING  OF  CHRONOMETERS  AND 
WATCHES,  &c.,  IN  DIFFERENT  TEMPERATURES  OR  POSITIONS. 

(^Continued  from  p.  52.) 


TABLE  II.— Division  I. 


A 

0-5« 

1» 

2> 

3 

4» 

5» 

G» 

!• 

8- 

o* 

lO' 

Sec. 

12-0 

Sec. 

24-0 

Sec. 

48-0 

Sec. 

72-0 

Sec. 

96-0 

1^ 

Sec. 

120-0 

Sec. 

144-0 

Sec. 

168-0 

Sec. 

192-0 

Sec. 

216-0 

Sec. 

240-0 

B 

11-08 

22-15 

44-31 

66-46 

88-61 

110-77 

132-92 

155-08 

177-23 

199-38221 -541 

C 

10-28 

20-57 

41-14 

61-71 

82-28 

102-85 

123-42 

144-00164-57 

185-14205-71 

D 

9«60 

19-20 

38-40 

57-60 

76-80 

96-00115-20134-40153-60 

1 

172-80 

192-00 

E 

9-00 

18-00 

36-00 

54-00 

72-00 

90-00108-00 

126.00 
118-58 
112-00 

144-00 

162-00 

180-00 

F 

8*47 

16-94 

33-88 

50-82 

67-76 

84-70101-65 

135-52 

152-47 

169-41 

G 

8*00 

16-00 

32-00 

48-00 

64*00 

80-00 

96-00 

128-00144-00 

160-00 

1    ^ 

7'58 

15-16 

30-32 

45-47 

60-63 

75-79 

90-94106-11 

121-26 

136-42 

151-58 

I 

7-20 

14-40 

28-80 

43-20 

57-60 

72-00 

86-40 

100-80 

115-20 

129-60 

144-00 

K 

6-86 

13-71 

27-43J  41-14 

54-86 

68-57 

82-29 

96-00 

109-71 

123-43 

137-14 

L 

6-55 

13-11 

26-22   39-33 

52-44 

65-55 

78-66 

91-77104-88 

1 

118-00 

131-11 

M 

6-26 

12-52 

25-05 

37-57 

50-09 

62-61 

75-13 

87-65 

100-17 

112-68 

125-21 

N 

6*00 

12-00 

24-00 

36-00 

48-00 

60-00 

72-00 

84-00 

96-00 

108-00 

120-00 

0 

5 -76 

11-52 

23-04 

34-56 

46-08 

57-60 

69-12 

80-64 

92-16 

103-68 

115-2o[ 

P 

5-54 

11-08 

22-15   33-23| 

44-31 

55-38 

66-46 

77-54 

88-62 

99-69 

110-77 

Q 

5*33 

10-66 

21-33   32-00 

42-66 

53-33 

64-00 

74-66 

85-33 

96-00 

106-66J 

R 

5*14 

10-29 

20-57   30-86 

■ 

41-14 

51-43 

61-71 

72-00 

82-29 

92-57 

102-86 

S 

4-97 

9-93 

19-86 

29-79 

39-72 

49-65 

59-31 

69-52 

79-31 

89-28 

99-3ll 

T 

4-80 

9-60 

19-20 

28-80 

38-40 

48-00 

57-60  67-20 

76-80 

86-40 

96-00 

U 

4*64 

9-30 

18-58 

27-87 

37-16 

46-45 

55-74 

65-03 

74-32 

83-61 

92-90' 

w 

4*60 

9-00 

18-00 

27-00 

36-00 

45-00 

54-00 

63-00 

72-00 

81-00 

90-00 

X 

4-36 

8-73 
8-47 

17-45 

26-18 

34-91 

43-64 

52-36 

61-09 

69-82 

78-54 

87-27 

T 

4*23 

16-94 

25-41 

33-88 

42-35 

50-82 

59-29 

67-76 

76-23 

84-12 

Z 

4-11 

8-23 

16-45 

24-68 

32-91 

41-14 

49-37 

57-60 

65-83 

74-06 

82-28 

Explanation. 

This  Table,  as  already  intimated,  is  to  be 
used  in  connection  with  Table  I.  at  p.  52. 

The  figures  in  the  top  row  of  this  Table, 
from  0'5*  to  10»,  represent  the  gain  or  loss, 
in  seconds,  of  the  watch  or  clock  during  the 
time  it  has  been  under  trial,  and  which  time 
is  here  represented  by  the  peculiar  kind  of 
letter  which  is  to  be  found  from  Table  I.,  as 
previouslj  explained;  then,  under  the  head- 
ing of  the  proper  gain  or  loss  for  such  time, 
and  la  the  row  oorreBponding  with  the  letter 


so  found,  will  be  the  daily  rate  (or  gain  or  loss) 
in  seconds  and  decimal  parts  of  a  second. 

If  it  be  required  to  convert  the  seconds  into 
minutes,  cut  off  the  last  figure  before  the  deci- 
mal point,  divide  the  preceding  part  of  the 
number  by  6,  placing  the  remainder,  if  any, 
before  the  figure  you  have  cut  off.  Thus, 
267-54  :  divide  26  by  6,  gives  4  and  2  over, 
which  will  be  6  minutes  27  seconds  and  54 
hundredths.  Or,  again,  125-21 :  cut  ofif  5, 
and  divide  12  by  6,  gives  you  2  minutes  5  se- 
conds and  21  hundredths  as  the  result. 
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Table  II. — Division  II. 


0-5« 

I* 

2* 

8> 

4* 

5- 

e« 

i« 

«• 

»» 

IO. 

'   A 

S«e. 

4*00 

See. 

8-00 

Sec. 

16-00 

Sec. 

24-00 

Sec. 

32-00 

40-00 

Sec. 

48-00 

Sec. 

56-00 

Sec. 

64-00 

Sec. 

72-00 

Sec. 

80-00 

1    B          3*89 

7-78 

15-57 

23-35 

31-14 

38-92 

46-43 

54-49 

62-27 

70-05 

77-84 

1  0 

3-79 

7-58 

15«16 

22-74 

30-32 

37-89 

45-47 

53-05 

60-63 

68-21 

75-79 

1 

1   ^ 

3 -69 

7-38 

14-77 

22-15 

29-54 

36-92 

44  30 

51-69 

59-08 

66-46 

73-85 

\   E 

3-60 

7-20 

14-40  21 '60 

28-80 

36-00 

43-20 

50-40 

57-60 

64-80 

72-00 

F 

3-51 

7*02 

14-05 

21-07 

28-10 

35-12 

42-15 

49-17 

56-20 

63-22 

70-24 

0 

3-43 

6-85 

13-71 

20-57 

27-43 

34-29 

41-14 

48-00 

54-85 

41-71 

68-57 

H 

8*35 

6-70 

13-39   20-07 

26-79 

33-49 

40-19 

46-88 

53-58 

60-28 

66-98 

1 

3-27 

6*54 

13-09 

19-64 

26-18 

32-78 

39-27 

45-82 

52-36 

58-91 

65-45 

K 

3-20 

6^40 

12-80 

19-20 

25-60 

32-20 

38-40 

44-80 

51-20 

67-60 

64-00 

L 

3-13 

6'26 

12-52 

18-78 

25-04 

31-30 

37-56 

43-83 

50-09 

56-35 

62-61 

M 

3-06 

6M3 

12-25 

18-38 

24-51 

30-64 

36-76 

42-89 

49-02 

55-19 

61-28 

N 

3-00 

6-00 

12-00 

18-00 

24-00 

30-00 

36-00 

42-00 

48-00 

54-00 

60-00 

0         2'94 

5-88 

11-75 

17-63 

23-51 

29-39 

35 '26 

41-14 

47-02 

52-90 

58-79 

P 

2 -as 

5-76 
5*65 

11-52 

17-28 

23-04 

28-80   34-56 

40-32 

46-08 

51-84 

57-60 

Q 

2»82 

11-29    16-99 

22-59 

28 -231  33-88 

39-30 

45-18 

50-85 

56-47 

R 

2-77 

5-54 

11-08 

16-61 

22-15 

27-69 

33-23 

38-77 

44-30 

49-85 

55-38 

8 

2«72 

5«43 

10-87 

16-30 

21-74 

25-28 

32-41 

38-04 

43-40 

48-96 

54-34 

T 

2 -67 

5-34 

10-67 

16-00 

21-34 

26-67 

32-00 

37-84 

42-67 

48-00 

53-34 

U 

2^62 

6-24 

10-47    15-71 

20-77 

26-18 

31-42 

36-54 

41-89 

47-09 

52-36 

W 

2-57 

5-14 

10-28 

15-43 

20-57 

25-71 

30-86 

36-00 

41-14 

46-28 

51-43 

X 

2*42 

4-84 

9-84    14-53 

18-84 

24-21 

28-06 

33-89 

48-26 

43-05 

48-42 

Y 

2*48 

4-96 

9-931  14-89 

1 

19-86 

24-83 

29-79 

34-76 

39-72 

44-69 

49-65 
48-81 

Z         2 '47 

4-89 

9-77    14«64   19 '52 

24-41 

29-29 

34-17 

39-05 

43-32 

SCejirapl^fcal 
Dl 

William  Deri 
vine,  bat  who  de 
as    one  of  the 
horology,  was  1 
cester,  in  1667. 
at  Blackley  in 
moved  to  Trim 
where  he  took  h 
in    1678,  and  i 
Dr.  BaOiunit  st 
the  notice  of  Dr 
bary«      Throng 
he  became  (as  8 
in  1681|  chapla 

[  ^ittcitfi  of 
Aorologfi^td. 

tfmfnent 

• 

nt  English  di- 

in  our  Journal 

on  practical 

n,  near  Wor- 

his  education 
Y,  but  was  re- 
ford,  in  1675, 
chelor  of  Arts 
1  himself  that 
ended  him  to 
ishop  of  Salis- 
of  that  prelate 

taken  orders) 
peager  Grey  of 

Warke.     In    1682  he  was  presented  to  the 
vicarage  of  ^Wargrave  in  Berkshire,  and  in 
1689  to  the  rectory  of  Upminster  in  Essex. 
In  this  place  he  applied  himself  most  sedu- 
lously to  the  study  of  nature,  natural  philo- 
sophy, and  the  mathematics ;  his  attainments 
in  which  caused  him  to  be  chosen  a  Fellow  of 
the  Royal  Society.   Of  that  society  he  proved 
one  of  its  most  industrious  and  useful  members, 
supplying  it  for  a  series  of  years  with  many 
curious  and  valuable  papers,  which  appear  in 
the  Philosophical  Transactions.     It  is  to  him 
that   we  are   indebted   for  "The   Artificial 
Clockmaker  ;  a  treatise  of  watch  and  clock 
work,  showing  the  art  of  calculating  numbers 
for  all  sorts  of  movements  ;  the  way  to  alter 
clock-work,  to  make  chimes  and  set  them  to 
musical  notes,  and  to  calculate  and  correct 
the  motions  of  pendulums,"  London,   12mo. 
This  work    was    favourably  received,   and 
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He  r 
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nguisbe< 
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Table  II.— Division  III. 


A 

o-s* 

I' 

2» 

8* 

4« 

5" 

e- 

!• 

8- 

e> 

lO" 

Sfic. 

2-40 

S4'C. 

4-80 

Sec. 

9-60 

Sec. 

14-40 

Sec. 

19-20 

Sec. 

24-00 

Sec. 

28-80 

Sec. 

33-60 

Sec. 

38-40 

Sec. 

43-20 

Sec. 

4800 

IB 

2-36 

4-72 

9-44 

14-16 

18-88 

23-61 

28-33 

33-05 

37-77 

42-49 

47-21 

(C 

2-32 

4-65 

929 

1393 

18-58 

23-23 

26-74 

32-52 

37-16 

41-81 

46-45 

B 

2-29 

4-57 

914 

13-71 

18-29 

22-86 

27-43 

32-00 

36-57 

41-14 

45-71 

m 

2-25 

4-50 

9-00 

13-50 

18-00 

22-50 

27-00 

31-50 

36-00 

40-50 

45  00 

)!f 

2-21 

4-43 

886 

13-28 

17-72 

22-15 

26-58 

31-01 

85-45 

39-88 

44-31 

@ 

2-18 

4-37 

8-73 

13  09 

17-45 

2181 

26-18 

30-54 

34-91 

39-27 

43-64 

IH 

215 

4-29 

8-60 

12-90 

17-19 

21-49 

25-79 

30-09 

31-40 

38  68 

4299 

a 

2-12 

4-24 

8-47 

12-71 

16-94 

21-18 

25-41 

29-65 

33-88 

38-12 

42-35 

11^ 

209 

4-17 

8-35 

12-52 

16-69 

20  87 

25-04 

29-22 

33-39 

37-57 

41-74 

IL 

2  06 

4-11 

823 

12-34 

16-46 

20-57 

24-69 

28-80 

32-91 

37-04 

41-14 

m 

203 

4-06 

8-11 

12-17 

16'37 

20-28 

24-34 

28  39 

32-45 

36-51 

40-57 

H 

200 

400 

8-00 

12-00 

1600 

2000 

2400 

28-00 

32-00 

36-00 

4000 

(0 

1-97 

3-94 

7-89 

11-83 

15-78 

19-73 

23-67 

27-62 

31-56 

35-48 

39-46 

IP 

1-95 

3-89 

7-78 

11-67 

15-35 

19-46 

23-38 

27-24 

31-13 

35-08 

38-92 

<Q 

1-92 

3-84 

7-68 

11-52 

15-36 

19-20 

2304 

26-88 

30  72 

84-56 

88-40 

1    IB 

1-89 

3-79 

7-58 

11-37 

15-16 

18-95 

22  74 

26-53 

30-32 

34-11 

37-89 

S 

1-87 

3-74 

7-48 

11-22 

14-96 

18-70 

22-44 

26-18 

29-92 

33-66 

37-40 

T 

1-85 

3-69 

7-38 

11-08 

14-77 

18-40 

2215 

25-85 

29-54 

33-23 
30-28 

36-92 

nj 

1-82 

3-64 

7-29 

10  94 

14-58 

18-23 

21-87 

25-52 

29-15 

36-45 

w 

1-80 

3-60 

7-20 

10-80 

1440 

18-00 

21-60 

25-20 

28-80 

32-40 

36-00 

z 

1-7K 

3-56 

7-11 

10-67 

14-22 

17-78 

21-33 

24-89 

28-44 

32-00 

35-55 

Y 

1-76 

3-51 

7  02 

10-54 

14  05 

17-56 

2107 

2459 

28-10 

31-61 

9512 

a 

1-73 

3-47 

6  94 

10-41 

13-52 

17-35 

20-82 

24-29 

27-76 

31-23 

34-70 

passed  through  several  editions,  and  certainly 
was  at  the  time  it  appeared  a  very  useful 
addition  to  horological  literature.  In  1711 
and  1712  he  discharged  the  office  of  preacher 
of  Mr.  Boyle's  Lecture,  and  in  1713  published 
the  sermons.  In  1714  he  published  ^'  Astro- 
theology,"  and  "  A  Survey  of  the  Heavens," 
in  8vo,  with  copperplates,  both  which  works 
possess  great  merit.  On  the  accesion  of  George 
I  he  was  made  chaplain  to  his  Majesty,  and  in 
1716  was  appointed  a  canon  of  Westminster. 
In  1730  he  received  from  the  University  of 
Oxford  the  degree  of  Doctor  of  Divinity.  In 
the  same  year  he  published  his  ^*  Christo- 
theology,"  8vo.  Besides  works  of  his  own 
compilation,  he  added  notes  to  Albin's  Natural 
History  of  Birds  and  English  Insects;  re- 
vised "  Miscellanea  Curiosa"  in  3  vols,  1726  ; 
published  "  Joannts  Ran  Synopsis  Metkodica 
Avmm  ei  JYfcium,  ^£?."  8vo.,  1713 ;  «  Philo- 


sophical Letters  between  the  late  learned  Mr. 
Ray  and  several  other  ingenious  correspon- 
dents," 8vo,  1718;  also  new  editions  of  other 
pieces  of  that  celebrated  naturalist,  with 
additions  from  his  manuscripts.  We  are  also 
indebted  to  Dr.  Derham  for  the  publication 
of  the  '*  Philosophical  Experiments  and  Ob- 
servations of  Dr.  Robert  Hooke,  F.  R.S.,*' 
(another  of  the  great  contributors  to  the 
science  of  horology),  besides  those  of  other 
eminent  virtuosi  of  his  time. 

Dr.  Derham  died  at  Upminster  in  1735,  at 
the  age  of  78,  after  a  most  active  and  labo- 
rious life,  devoted  to  the  instruction  and  im- 
provement of  his  fellow  men,  and  affording 
a  striking  proof  of  how  much  valuable  infor- 
mation on  a  great  variety  of  subjects  may  be 
disseminated  by  the  exertions  of  one  indi- 
vidual during  the  short  period  of  human 
existence. 
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counteract  its  great  irregularities  of  force  ; 
and  consequently  its  pull  is  so  variable,  that 
the  balance  is  driven  by  it  from  half  a  circle 
of  vibration  when  wound  up  half  a  turn  of 
the  key,  to  a  circle  and  a  half  when  fully 
wound  up.  Neither  is  there  any  stop  work 
to  prevent  the  strain  upon  the  spring  when 
wound  up. 

'^  The  frames  are  so  plain  that  little  need 
be  said  about  them,  except  that,  while  study- 
ing economy,  the  designer  might  as  well 
have  dispensed  with  the  third  wheel  bar  at 
the  back  of  the  pillar  plate. 

*^  The  wheels  and  pinions  are  of  the  rough- 
est make ;  the  former  being  merely  stoned 
across  and  coarsely  electro-gilt  They  are 
mounted  by  burnishing  or  riveting  them  on 
to  brass  collets  which  are  driven  on  to  the 
pinion  arbors,  the  collets  being  ungilt. 

'*  The  pinions,  both  in  quality  and  pivoting, 
are  very  inferior,  and  finishing  is  entirely 
omitted. 

''  The  jewelling  is  of  soft  stones — both  stone 
and  setting  of  a  character  such  as  I  should 
not  like  to  trust  myself  to  describe ;  suffice 
it  to  say,  that  they  exceed  in  roughness  and 
unsoundness  the  worst  I  ever  saw  in  English 
work. 

^*  The  holes,  I  have  good  reason  to  believe, 
were  made  by  boys  in  England,  and  I  think  I 
could  point  to  the  very  shop  in  which  they 
were  produced. 

''  The  scape  wheel  and  pallets  are,  without 
doubt,  as  well  as  the  dial  (which  has  a  sunk 
seconds),  of  the  lowest  class  of  Liverpool 
manufacture. 

"  The  hands  are  decidedly  Birmingham. 

"  The  fittings— namely,  the  click,  ratchet, 
and  spring  for  the  main-spring,  are  polished  on 
the  surface  ;  in  other  respects  they  are  as 
rough  as  they  left  the  stamping  press. 

"  The  watch,  I  should  state,  is  sprung 
under  the  balance,  having  a  stud  of  needless 
length  screwed  to  the  plate. 

"  To  compare  this  watch  with  any  thing 
made  either  in  England  or  Switzerland  by 
decent  makers,  is  out  of  the  question.  How 
far  a  home-made  case  and  pair  of  frames, 
fitted  with  details  of  the  coarsest  and  cheapest 
foreign  production,  can  entitle  it  to  nation- 
ality, I  think  we  must  cross  the  Atlantic  to 
learn. 

"  In  using  the  terms  finished  and  rougky  I 
would  explain,  that  the  pinions,  for  instance, 
are,  I  verily  believe,  in  a  rougher  and  worse 
state  in  tlus  finished  watch  than  when  they 
first  left  the  pinion  maker. 

"  I  forbear  making  any  general  remarks, 
considering  that  is  more  in  your  province  than 
in  mine. 

"  I  am^  Sir,  your's  respectfully, 

"  Vkbtical," 


It  is  at  all  times  an  ungracious  task  to  find 
fault,  and  particularly  so  with  first  attempts, 
for  which  fair  allowances  should  always  be 
made  ;  but  as  the  establishment  of  a  Watch 
Manufactory  was  announced  as  not  only  in 
active  operation,  but  that  it  was  producing 
articles  of  first-rate  quality,  such  as  were  not 
only  to  put  every  other  manufacture  of  the  same 
article  into  the  shade,  but  to  drive  the  manu- 
facturer entirely  out  of  the  market,  we  felt  a 
great  desire  to  examine  one  of  these  grand 
national  productions.  We  have  done  so— -we 
have  seen  this  thing  dissected,  and  truth 
obliges  us  to  declare,  that  our  correspondent's 
report  is  by  no  means  exaggerated  ;  and  that 
if  an  abandonment  of  all  the  acknowledged 
principles  of  good  time-keeping,  and  of  im- 
provements which  long  experience  has  ap* 
proved  and  adopted,  and  a  return  to  rudimen- 
tary forms  and  unscientific  principles,  be  the 
indications  of  a  great  national  improvement  in 
the  practice  of  horology,  then  may  this  speci- 
men of  American  talent  claim  to  be  its  repre- 
sentative. 

We  do  not  make  these  remarks  lightly. 
The  watch  has  not  only  been  examin^  by 
one  person,  but  many  respectable  persons  in 
the  different  branches  have  in  our  presence 
pointed  out  the  very  spot  where  the  indi- 
vidual parts  have  been  made,  and  named  the 
persons  by  whom  such  articles  are  made  for 
exportation  to  the  States  ;  and  we  know  that 
every  practical  and  experienced  workman 
possesses  that  intuitive  knowledge  of  the 
style  of  work  of  his  fellows  in  the  same  line, 
which,  with  almost  unerring  certainty,  enables 
him  to  point  out  the  makers  of  the  difierent 
articles  in  his  peculiar  department,  if  he  has 
but  once  seen  work  from  the  same  hands. 
This  is  a  fact  which,  although  difficult  to 
account  for,  we  are  sure  will  be  acknowledged 
by  all  working  men — and  it  is  of  this  know- 
ledge that  we  have  availed  ourselves.  —  Ed. 


SPECIFICATIONS  OF  PATENTS 

BBLATING  TO  WATCHES,  CLOCKS,  AND  OTHER 

TIME-KEEPERS. 

Br  B.  WooDOROFT,  Esq. 

(^Continued  from  page  57.) 

1704,  May  1.— No.  871. 

FACIO,  Nicholas  ;  DEBANFRE,  Petbb  }  and 
DEBANFRE,  Jacob.— "An  art  of  working  pretioos 
or  more  common  stones  (whether  natarall  or  artificial), 
christol  or  glass,  and  certain  other  matters  different 
from  metals,  so  that  they  may  he  employed  and  made 
Yse  of  in  clockwork  or  watchwork  and  many  other 
engins,  not  for  ornament  only,  hat  as  an  internal  and 
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TsefbU  past  of  the  work  or  engine  itselfe,  in  such 
mannen  as  hare  not  heretofore  been  vsed." 
[No  Specification  enrolled.    Letters  Patent  printed, 
Si] 

1716,  July  31.— No.  407. 

EVANS)  SoBBRT. — *'  Two  circular  movements, 
performed  bj  two  chaines"  (which  the  patentee  calls 
his  '*  endleiee  chaines"),  **  of  great  Tse  in  jackwork,"  to 
which  morements  he  hath  added  "a  new  circular 
ipriiig,  which  is  so  contrired  as  to  force  the  jack 
nmnd,  eren  daring  the  winding  vp,  bj  a  contrary 
motion ;  the  same  movements  **  will  be  of  the  same 
vse  in  clockwork,  and  in  some  sort  of  water  works.'* 

[No  Specification  enrolled.] 

1732,  January  11.— No.  535. 

BOWNINQ,  JoHK.—  A  new-invented  dock,  which 
with  only  one  set  of  wheels  besides  the  watch  part 
may  be  set  in  the  comon  course  of  its  motion  to  strike 
the  hours  only,  or  the  hours  and  quarters,  or  the  past 
hours  with  each  quarter,  or  to  be  silent,  and  also,  by 
palling  a  string,  repeats  both  hour  and  quarter." 

[No  Specification  enrolled.    Letters  Patent  printed, 

1749,  January  31.— No.  639. 

CAST  WEIGHT,  Bekjamik.— 1.  Relates  to  candle 
SDofiers* 

2.  A  secret  spring  to  secure  a  watch  in  the  pocket 
or  to  the  side.  The  spring  is  fastened  to  the  wearer's 
dress  by  a  string  or  two  small  screws,  and  the 
watch  chain  falls  into  or  is  attach(id  to  a  loop,  which 
by  an  easy  pressure  locks  so  as  to  prevent  the  watch 
from  falling  out  of  the  pocket  or  being  snatched  from 
the  side.  The  loop  may  be  easily  oi)encd  again  by 
touching  a  small  knobb  or  button. 

[Specification  printed,  price  Sd,"] 

1755,  March  1.— No.  698. 

BOSLEY,  Joseph. — 1.  Increasing  the  number  of 
teeth  in  the  small  pinions  throughout  the  whole 
movement  of  repeating  and  other  watches.  The 
pinions  consequently  become  larger,  and  the  wheel 
that  leads  them  goes  farther  from  the  eentrc.  A 
wheel  and  pinion  more  than  commonly  used  is 
necessary  to  prevent  the  watch  going  down  before  the 
usual  time,  bat  each  wheel  leading  its  pinion  so  much 
farther  from  the  centre  lessens  the  friction.  The 
balance  wheel  goes  the  contrary  way.  The  inventor 
expressly  avoids  confining  himself  to  any  particular 
numbers  in  the  increase  of  the  teeth. 

2.  A  new  invented  slide,  which  slide  has  no  wheel 
attached  to  it.  The  index  turns  upon  a  brass  sockett, 
and  points  to  an  arch  of  a  circle,  divided,  with  the 
word /aster  on  one  end,  and  the  word  slower  on  the 
other ;  and  the  index  may  bo  made  with  a  cock  to 
keep  it  down,  or  with  screws,  or  with  springs." 

[Printed,  4d.  See  Rolls  Chapel  Reports,  6th 
Report,  p.  157.] 

1761,  June  25.— No.  763. 
SANDERSON,  George.— ••  Tools  and  engines  for 
the  preparing,  stamping,  fixing,  turning,  cutting, 
and  finishing^  parts  of  a  watch.  1.  A  universal  engine 
lathe,  consisting  of  a  mandril  on  wliich  the  several 
paru  are  to  be  fixed,  in  order  to  be  cut  or  turned  by 


means  of  the  screw,  which  is  cut  at  the  end,  in  order 
to  fix  on  the  brass  collets  that  are  intended  to  hold  the 
parts  to  be  worked ;  a  dividing  plate,  on  which  is  fixed 
the  numbers  made  use  of  for  cutting  the  cock,  pottance 
wheels,  or  any  other  part  of  a  watch.  This  mandril 
in  made  hollow  about  half  way  through  from  the 
screw,  in  wiiich  works  a  small  arbor  up  and  down  by 
means  of  a  spiral  spring  lodged  in  the  bottom,  which 
always  presses  the  end  of  the  screw  forward.  There 
are  also  four  cutting  frames,  two  of  which  carry 
circolar  cutters,  and  the  other  two  have  square  holes, 
through  which  a  piece  of  steel  is  put  and  fastened  by 
a  screw,  the  end  of  this  steel  being  fashioned  accord- 
ing to  the  form  of  the  thing  to  be  tamed.  These 
cutting  frames  can  be  turned  up  and  applied  towards 
the  screw  end  of  the  mandril,  and  their  position  can 
be  altered  and  adjusted. 

2.  A  screw-press,  in  the  bottom  of  which  is  placed 
a  die  with  a  number  of  fixed  centres,  to  operate  as 
centre  punches,  for  the  accurate  dispatch  of  marking 
the  pillar  plates  for  drilling. 

3.  A  tool  for  cutting  screws  with  a  circular  cutter. 
A  large  screw  has  a  hole  through  it  lengthwise,  and 
the  wire  to  be  cut  is  passed  through  and  fastened  in 
this.  The  cutter  is  then  sunk  as  deep  on  the  wire  as 
necessary  ;  this  being  done  at  a  notch  in  one  of  the 
poppet  heads  'of  the  frame  to  which  the  engine  is 
attached.  The  screw  is  then  moved  forward,  and  it 
carries  with  it  the  wire  and  causes  it  to  be  cut. 

4.  A  brass  or  iron  collet,  with  three  broad  headed 
screws  in.it,  under  which  are  to  be  placed  the  watch- 
plates  after  they  are  hardened  and  filed  fiat  on  one 
side,  in  order  that  a  cutting  frame  may  drop  upon  it 
and  strike  a  circle  intended  to  adjust  the  thickness, 
after  which  the  circle  is  to  be  filed  out.  The  above 
may  be  used  for  the  cocks,  wheel,  cap,  or  any  part  of 
a  watch  where  an  exact  thickness  is  required. 

5.  A  collet  to  turn  the  pillar  plates  upon  after  being 
filed  of  a  thickness,  which  is  done  by  turning  one  of  the 
frames  up  against  it,  to  turn  off  the  edge  and  bring  it 
to  size. 

6.  A  collet  to  turn  the  upper  plates  upon,  the  square 
pottance  holes  being  cut  before  these  are  turned. 

7.  A  piece  of  iron,  like  a  sugar  loaf,  to  be  screwed 
up  tight  against  the  plates  by  means  of  a  screw  on  one 
of  the  poppet  heads,  to  be  used  for  making  the  plates 
round,  by  turning  or  cutting  ofi^  the  corners. 

8.  A  steel  pottance  die.  A  hole  is  drilled  through 
the  die,  which  is  intended  to  strike  the  pottances 
back  in  case  they  stick  in  the  die. 

9.  A  pattern  for  the  pottance  brass  to  be  cast  by. 
The  tails  have  to  be  sawed  through,  being  intended 
for  two. 

10.  A  cutting  frame  for  crossing  watches,  which 
is  to  be  substituted  for  any  of  the  four  cutting  frames 
mentioned  above.  The  crosses  are  cut  by  an  oval 
cutter. 

[Printed,  Id."] 

The  Swiss  Federal  Council  has  informed 
the  different  Chambers  of  Commerce  that  the  Watch 
and  Clockmakers  at  Chaux-de-Fonds  are  making 
preparations  to  send  a  deputation  of  their  trade  direct 
to  Persia,  China*  and  Japan  j  and  the  various  cham- 
bers are  invited  to  lak^  i[)axl  Vu  \^x^  mo^^TosckX* 
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TO   CORRESPONDENTS. 


r — ^We  beliere  you  will  get  the  article  after  which 
jou  enquire  at  Miiller's  Tool  Warehouse  in  King 
Street,  Soho. 

E.B. — Your  Answer  to  the  Question  by  HoRO- 
LOOXOBUM  Fabbb,  in  No.  4,  has  been  receivecl,  and 
will  be  inserted  if  you  will  favour  us  with  the  steps 
of  the  process  by  which  you  arrive  at  the  results  in 
your  communication. 

A  Lbabmbb  asks  us  to  give  him  a  train  for 
taming  a  hand  round  in  365  days,  for  the  purpose  of 
shewing  the  day  of  the  month  for  the  whole  year, 
and  the  mode  of  moving  a  hand  sj  j  part  of  the  circle 
each  24  hours. 

We  submit  the  following  as  applicable  to  the  pur- 
pose:—Concentric  with  the  circle  on  which  the  365 
divisions  are  to  be  made,  place  a  wheel  and  socket,  in 
any  convenient  mode  so  that  it  is  free  to  turn  round 
with  its  socket ;  to  which  latter  a  hand  can  be  affixed 
to  mark  the  divisions.  Let  this  wheel  have  73  teeth 
cut  on  its  edge,  suitable  for  a  single-threaded  screw 
or  worm  to  work  in  as  a  driver;  on  the  axis  of  this 
screw  place  a  star  wheel  of  5  teeth,  with  a  spring  and 
jumper,  to    retain  it  in    the    required  position  for 

E minting  exactly  to  the  divisions  on  the  dial  plate, 
et  the  position  of  the  star  wheel  be  such  that  one 
of  its  teeth  can  be  acted  upon  by  a  pin  placed  in  a 
wheel  revolving  once  in  24  hours,  so  that  one  tooth 
of  the  star  wheel  shall  be  shifted  at  each  contact  of 
the  pin  —  thus  causing  the  screw  to  make  |  of  a 
revolution  per  day,  and  as  j  of  yj  is  equal  to  ^^f  the 
wheel  of  73  with  its  socket  and  hand  will  be  moved 
one  365th  part  of  a  circle  every  day. 


Declinations  of  the  following  Stars,  and 
Times  at  which  they  are  on  the  Meridian 
at  Greenwich,  for  January,  1859. 


Name  of 
Stan. 

Day 

of 

Mon. 

Dec.  North 

Time  of  pasting  the 
Meridian. 

»       t        « 

h     m         • 

aTauri 

1 

16  13  29*9 

9  43  49«91p.. 

{AldebarfM.) 

11 

16  13  29-7 

9     4  30-76  „ 

21 

16  13  29'4 

8  25  11-58  „ 

31 
1 

16  13  29-1 

7  45  52-36  „ 

A              • 

45  51   11-4 

10  22  11-03P.. 

a  Aung89 
iCapeOa,) 

11 

45  51  12-7 

9  42  51-90  „ 

21 

45  51   13*9 

9     3  32-71  „ 

31 

45  51   14*9 

8  24  13-48  „ 

Dec.  Sooth 

P  Ononis 

1 

8  21  59-1 

10  23  39-16p.» 

(^RiffeL^ 

11 

8  21  60-6 

9  44  20-02  „ 

21 

8  21  62-0 

9     5    0-87  „ 

31 

1 

8  21  63-2 

8  25  41-66  „ 

a  Canis 

16  31  28*2 

11  54  34-75p.- 

Miyoris 

11 

16  31  30-5 

11   15  15-69  „ 

iSirius.) 

2] 

16  31  32-7 

10  35  56-60  „ 

31 

16  31  34*7 

9  56  37-45  „ 

EQUATION  OP  TIME   TABLE 

For  Jamoabt,  1859. 


Day 

Day 

of  the 

of 

Week. 

Mnth. 

1 

Sat.  •  • 

Sun.  . . 

2 

Mon.  •  • 

3 

Tues .  • 

4 

Wed.. 

5 

Thurs. 

6 

Fri    .. 

7 

Sat.  .. 

8 

Sun.  .. 

9 

Mon. . . 

10 

Tues.. 

11 

Wed.. 

12 

Thurs. 

13 

Fri.   .. 

14 

Sat.   .. 

15 

Sun.  .  • 

16 

Mon. .  • 

17 

Tues.. 

18 

Wed. . . 

19 

Thurs. 

20 

Fri.    .. 

21 

Sat.  .. 

22 

Sun.  • . 

23 

Mon.. . 

24 

Tues.. 

25 

Wed.. 

26 

Thurs. 

27 

Fri.  .. 

28 

Sat.  •  • 

29 

Sun.  •  • 

30 

Mon. .  • 

31 

At 

APPAmimrNooic 
Equation  of 

Time 
to  be  addiHi 
to 
Apparent  Time. 


m. 
3 
4 
4 
5 
5 
6 
6 
6 
7 
7 
8 


8. 

43 
12 
40 

7 
35 

1 
28 
54 
19 
44 

8 


8  31 

8  54 

9  16 
9  38 
9  59 

10  19 
10  38 

10  57 

11  15 
11  32 

11  49 

12  4 
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THE  PROPOSED  EXHIBITION   OF  1861. 

Wb  deem  it  our  duty  to  draw  the  attention  of  our  readers  to  the  proposals  which  have 
been  made  for  another  grand  Industrial  Exhibition  in  1861. 

In  another  part  of  this  number  of  our  Journal  will  be  found  copies  of  two  circulars 
issued  by  the  Council  of  the  Society  of  Arts  in  reference  to  this  subject,  and  we  also  insert 
a  letter  from  a  correspondent  in  relation  to  it 

The  present  state  of  the  question  seems  to  be  as  follows.     The  Council  of  the  Society  of 

Arts,  from  whom  emanated  the  idea  of  the  Exhibition  of  1851,  have  not  lost  sight  of  the 

original  form  of   that  idea,  which  was,  to  establish  decennial  expositions  of  works  of 

industry,  which  might  form  epochs  capable  of  comparison  and  reference.     It  was  thought 

that  these  intellectual  landmarks  would  prove  useful  in  many  ways — chiefly  in  the  immediate 

improvement  of  manufactures,  but  also  as  a  sort  of  registration  of  improvements.     We 

know  the  results  of  this  idea  in  the  Exhibition  of  1851,  which,  as  a  collection,  far  exceeded 

the  most  sanguine  expectations  of  its  founders.     It  was  truly,  in  every  sense  of  the  word, 

umq^te.    Never  before  had  nation  vied  with  nation  in  the  arts  of  peace  in  a  fair  and  open 

field.    But  the  very  vastness  of  the  result,  the  very  success  of  the  scheme  as  an  Exhibition^ 

was  a  reason  why  it  failed  as  a  true  gauge  of  power  and  merit.     So  immense  a  collection 

could  be  grasped  by  no  individual  mind.     The  officials  engaged,  new  to  their  work,  could 

not  be  expected  to  arrive  at  perfect  conclusions  with  respect  to  the  duties  they  had  to 

perform.      In  the  bestowal  of  rewards  the  inevitable   jealousy  of   rival  manufacturers 

rendered  the  decisions  unsatisfactory,  and  led  to  unpleasant  results  (to  which  we  need  not 

now  more  particularly  allude)  in  at  any  rate  one  particular  class  of  manufacture. 

We  are  not  among  the  number  of  those  who  think  that  the  Exhibition  of  1851  is  so 
anapproachable  in  splendour  and  magnitude  as  to  make  it  undesirable  to  repeat  the  experi- 
ment We  do  not  associate  display  with  usefulness  ;  and  we  very  much  question,  whether 
more  substantial  improvements  might  not  have  resulted  from  an  Exhibition  which,  although 
iiot  80  glittering,  might  have  been  more  perfect  in  its  details,  and  therefore  more  satisfactory 
in  its  effects. 
Mindful  of  their  original  intention,  therefore,  the  promoters  of  the  Exhibition  of  1851 

desire  to  establish  one  in  every  ten  years.  They  desire  that  the  next,  if  not  so  vast,  shall 
be  more  perfect  than  its  predecessor,  and  therefore,  as  will  be  seen  by  their  circular,  they 
^ish  to  elicit  the  ideas  of  those  who  may  have  given  thought  to  the  matter  ;  and  they  hope 
that  the  experience  which  has  been  gained  may  prove  valuable  in  enabling  the  managers 
to  avoid  what  there  was  of  en*or  in  the  past. 

It  will  be  seen  that  the  plan  as  at  present  sketched  differs  in  important  particulars  from 
tKe  details  of  the  first  one.  A  classification  into  species  is  to  be  adopted,  instead  of  the 
former  one  into  countries  ;  and  still  more  important  is  the  proposition,  that  the  Exposition 
ibouid  be  of  selected  works.  We  foresee  considerable  labour  and  difficulty  attending  upon 
tbe  latter  condition  ;  but,  if  possible,  it  would  undoubtedly  be  better  to  exclude  what  is 
common-place  and  crude. 

We  would  especially  call  the  attention  of  the  Watch  and  Clock  trade  to  the  subject  for 
thb  reason  : — we  believe  we  were  not  efficiently  represented  in  the  last  Exhibition.  We 
^  not  say  that  practical  men  did  not  exhibit,  or  that  the  specimens  they  exhibited  were 
Qoaatisfactory  in  themselves ;  but  we  do  say,  that  the  English  Watch  and  Clock  making 
^^ptrtment  of  the  Exhibition  of  1851  did  not  give  a  true  or  an  adequate  idea  of  the  state 
of  the  manufacture  in  thb  country.  We  need  not  further  allude  to  the  unpleasant 
coodosioQ  of  tbe  Exhibition  in  relation  to  our  own  department,  except  to  point  out  that 
^t  have  tbe  remedy  in  our  own  hands  with  respect  to  the  future.    It  o\ig\il,  ^uxdiiX.mM'&V.^a^ 
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80  arranged^  that  saspicion  will    have    no  hold  for  its  fell  suggestions.     We   must    be 
adequately  represented ;  and  if  we  are  not,  it  will  be  our  own  fault. 

We  can  only  say  for  ourselves  (and,  we  think,  for  many  more),  that  we  wish  all  success 
to  the  proposed  Exhibition  in  1861,  and  we  invite  from  our  correspondents  the  fullest 
expression  of  opinion  upon  the  subject* 

We  have  the  pleasure  of  announcing,  on  the  part  of  the  Council  of  the  British  Hobo- 
ix>aiCAL  Institute,  that  a  room  has  been  prepared  for  the  reception  of  Models  and 
Specimens  illustrative  of  the  art.  Several  models  have  already  been  presented  to  the 
Institute.  Among  them  is  one  of  Ferguson's  Mechanical  Paradox,  kindly  sent  by  Mr.  Lowe, 
of  Manchester ;  that  gentleman's  attention  having  been  arrested  by  the  original  letter  of 
Ferguson's  which  appeared  in  our  Fourth  Number. 

The  Council  have  also  received  a  copy  of  an  Engraving  of  Improvements  in  the  Detached 
Lever  Escapement  by  Mr.  J.  F.  Cole,  from  that  gentleman^  who  has  given  the  name  of  the 
**  Besilient  Lever  Escapement "  to  this  particular  form. 


'  We  insert  in  the  present  number  a  general  description,  by  Mr.  Hartnup,  of  the  Liver- 
pool Observatory,  of  the  method  whereby  a  number  of  pendulums  may  be  made  to  keep 
time  together  by  galvanic  agency.  The  subject  is  an  important  one,  and  we  hope  to  be 
able  to  furnish  the  details  of  the  method  pursued  at  Liverpool,— with  engravings,  if  possible* 
In  the  meanwhile  we  would  call  the  attention  of  our  readers  generally  to  Electric  Clocks. 
This  newest  addition  to  horology  requires  putting  into  the  form  of  history,  and  there  are 
aeveral  points  in  relation  to  it  which  would  be  instructive  if  properly  discussed. 


¥HAT  IS  HOROLOGY? 

{CaUmued  fiom  page  61.) 

The  Invention  and  Eablt  History  of 

Clocks. 

The  peculiar  characteristics  of  the  science 
of  Horology  seem  to  have  enlisted  among  its 
students  a  large  number  of  scientific  men  ;  in 
fact,  it  has  been  a  favourite  hobby  with  a  great 
number  of  mechanicians  in  the  scientific  sense 
of  the  term.  The  greatest  philosophers,  as 
well  as  men  of  the  most  exalted  rank,  have 
added  their  contributions  to  the  common 
stock ;  and  although  all  that  has  been  done 
in  this  way  cannot  be  deemed  of  moment, 
yet  we  must  not  forget  that  it  is  by  these 
means  we  have  approached  so  near  to  per- 
fection. 

We  have  seen  how  clepsydrae  or  water 
clocks  gradually  superseded  sundials,  and 
were  improved  by  the  addition  of  wheel  work 
and  other  mechanical  appliances,  so  that 
their  indications  were  more  conveniently 
registered  and  read,  and  were  also  far  more 
aocorate  than  in  the  form  in  which  they  were 
first  constructed. 

The  use  of  the  term  horologium^  as  applied 

to  all  inatramenta  for  the  measurement  of 

x£Br^  JeMres  ub  in  great  uncertainty  as  to  the 


period  to  be  fixed  for  the  invention  of  clocks 
with  wheels  having  a  maintaining  power  and 
a  regulator.  The  term  ''dock"  itself  is 
either  from  the  German  ^*  die  gloke^^  or  from 
the  French  "  le  cloche,^  and  throws  little 
light  upon  the  subject. 

Different  authors  have  quoted  with  confi- 
dence passages  from  the  more  ancient  writers 
in  confirmation  of  their  opinion  as  to  the  ori- 
gin of  clocks.  Hence  Archimedes  and  Pos- 
sidorius  before  the  Christian  era,  Boethius 
in  the  fifth  century,  Pacificus  about  the 
middle  of  the  ninth,  Gerbert  at  the  end  of  the 
tenth,  Wallingford  near  the  beginning  of  the 
fourteenth,  and  Dondi  at  the  end  of  the  six- 
teenth, have  severally  been  asserted  to  have 
been  the  first  contrivers  of  a  dock. 

The  sphere  of  Archimedes,  made  200  years 
before  Christ,  as  mentioned  by  Claudian,  was 
evidently  an  instrument  with  a  maintaining 
power,  but  without  a  regulator,  and  therefore 
would  not  measure  time  in  any  other  way 
than  as  a  planetarium  turned  by  a  handle 
measures,  or  rather  exhibits,  the  respective 
velocities  of  the  planetary  bodies. 

The  same  may  be  said  of  the  sphere  of 
Possidorius>  80  years  before  Christ,  as  men- 
tioned by  Cicero.  When  Bernardus  Siccus 
ascribes  the  invention  of  clocks  to  Boethius 
in  the  year  510,  he  passes  over  that  part  of 
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tbe  qooUtioD  from  Cuaiodoros  wbich  u^s, 
tbst  the  boon  were  determined  "ffultu  aqua- 
not,"  that  is,  bj  drops  of  water ;  hence 
big  horoiogiiam  was  evidently  nothing  more 
llua  a  d^jdra.  The  authoTitj  upon  which 
Puificiu,  archdeacon  of  Verona,  has  been 
deemed  the  inrentor  of  docks  in  the  Tear  650, 
is  the  occorrence  in  his  epitaph  of  the  words 
"ioroiogMm  noctumum'  or  night  clock  ; 
bat  this  dengnation  is  eridentl;  nsed  in  con- 
tnst  with  or  oppodtion  to  "  horohgium  diur- 
SKM,*  or  the  sundial.  Bailej,  indeed,  in  his 
"  Kst<H7  of  Hodem  Astronomj,"  asserts  that 
Fadflcns  was  the  inventor  of  a  clock  going  hj 
awaas  of  a  snapended  weight,  an  escapement, 
tad  a  balance ;  but^  as  it  has  been  remarked 
bj  Berthond,  he  has  adduced  no  anthori^ 
whstever  for  the  assertion.  With  respect  to 
Gerbert,  who  became  Pope  Silvester  II.  in 
ibe  jear  999,  the  evidence  Is  very  slender,  as 
be  merely  speaks  of  an  horoloffiwn  which  he 
fixed  br  observations  of  the  pole-star.  From 
Ldand^  description  of  Wallingford's  horo- 
bguam,  fandfally  called  Albion  (or  AU-by- 
mi),  made  in  1326,  it  must  have  been  an 
instnmient  clasung  with  our  orreries  rather 
than  OUT  clocks,  for  the  motaons  of  all  the 
liearenly  bodies  appear  to  have  been  con- 1 
dacted  by  the  maintaining  power,  whatever  it 
Tu,  without  any  controlling  or  regulating 


The  horalogiuM  of  Dondi,  however,  seems 
to  have  been  a  true  clock.  It  was  con- 
Mnicted  at  Padua  abont  the  end  of  the  four- 
teenth century,  by  order  of  Hubert,  Prince 
of  Cairara,  and  is  described  as  deaigDating 
(be  tweoty-foar  hours  of  day  and  night,  being 
placed  on  the  top  of  a  turret  or  steeple,  and 
tfauB  corresponding  exactly  with  our  church 
or  turret  clock.  Dondi  was  afterwards  called 
Sorologuu  ;  but  it  is  not  certain  that  he  was 
the  inventor  in  the  true  aeose  of  the  word. 
As  with  clepsydne  or  water  clocks,  the  con- 
struction of  the  clock  properly  so  called  was 
elaborated  piecemeal  by  successive  improvers ; 
and  when  at  last  put  into  a  presentable  form, 
the  last  improver  got  the  credit  for  the 
whole. 

The  earliest  clock  of  which  we  have  any 
antbentie  record  was  placed  in  the  tower  of 
Charles  T.'s  palace  in  1364,  and  was  made 
by  Henry  de  Vic,  or  de  Wick.  Although  this 
is  the  most  ancient  clock  of  which  we  have 
any  particular  description,  it  is  said  by  a 
pretty  good  authority  that  eight  years  before 
one  was  erected  at  Bologna.  In  Rymer's 
Fcedera  we  have  mentioned  the  protection  of 
Edward  III.  to  three  Dutchmen,  Orlogiers, 
wbo  were  invited  from  Delf  to  Er^glaad  in 
tbeyear  1368,  from  which  time  we  may  pro- 
bably data  the  introduction  of  clockwork  into 
^fatf*-     An  account  of  a  dock  erected  at 


Strasburg  about  the  year  1370  is  also  givea 
by  Conradus  Dasypodius.  According  to 
Froissart,  Courtray  had  a  clock  about  the 
same  period,  which  was  carried  away  by  the 
Duke  of  Burgundy  in  the  year  1382.  At 
Spire  there  was  a  dock  in  the  year  1395 1 
Nuremberg  had  one  in  1462,  Auxerre  in  1483, 
and  Venice  in  1497 ;  and,  on  the  authority  of 
Camddulensis,  docks  began  to  be  common  in 
private  families  on  the  continent  about  the 
end  of  the  15th  ceutnry.  It  is  also  probable 
that  docks  began  to  be  general  in  England 
about  the  same  period,  from  the  well-knows 
lines  in  Chaucer  : — 

"  Full  sickerar  wu  hit  crowing  in  his  lose, 
As  ia  a  dock,  or  uij  abbtj  otolog*." 

Of  all  these  docks,  however,  we  only  hare 
particular  detuls  of  that  made  by  Henry  de 
Vic,  to  which  we  have  just  ^uded.     Fijfurta 
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14,  15,  16,  and  17  repreaent  this  clock  ia  Tront 
and  in  profile.  We  will  briefly  deflcribe  the 
parts,  although  a  dockmaker  would  at  ODce 
recognize  Ihem.  A  is  the  weight,  and  B  the 
barrel,  around  which  the  line  supporting  the 
weight  is  coiled.  C  C  and  D  D  are  the  plates, 
which  in  this  ancieot  clock  were  of  iron  ;  the 
first  being  bent  at  right  angles  at  the  ends 
£  £,  and  secured  to  the  latter  by  nuts  instead 
of  pillars  as  in  modern  timepieces.  At  F  is 
the  ratchet  and  click,  which  was  precisely 
similar  to  our  own.  G  G  ift  the  great  wheel, 
in  addition  to  which  a  second  wheel,  Q,  was 
fixed  to  the  barrel,  into  which  geared  a  lantern 
pinion,  P,  on  which  was  placed  the  winder. 
This  Qontrivance  was  adopted  to  lessen  the 
labour  of  winding,  as  the  weight  was  very 
heavy.  The  great  wheel  turned  the  pinion 
and  wheel  H ,  which  took  into  the  pinion  g 
of  the  escape  or  crown  wheel,  II.  K  is  the 
verge,  and  LL  the  balance,  with  weights, 
fa  OT,  capable  of  being  set  at  dilTerent  distances 
from  the  centre.  A  pinion,  6,  on  the  axis  of 
the  barrel,  turned  the  hour  wheel  N,  on  the 
arbor  of  which  was  placed  the  hour  hand.  The 
striking  part  is  shown  ^  figurei  15  and  17; 


/■ij.  16. 


JTj.  17. 


AB  being  the  plates  or  bars,  F  the  weight,  C 
the  barrel,  he  the  pins  for  raising  the  hammer 
tail,  and  L  the  fly.  The  pinion/,  on  the  axis 
of  the  barrel,  turned  the  count  wheel  N,  and 
the  lever  T  is  lifted  by  the  pins  in  the  hour 
wheel  N  at  the  required  times,  thus  relieving 
the  mechanism  of  the  striking  part. 

It  will  thus  be  seen  that  the  common  Dutch 
clocks  of  the  present  time  are  similar  in  every 
respect,  except  the  escapement,  to  this  first 
clock  of  which  we  Jure  »aj  record,    ifearly  if 


not  qnite  the  whole  of  the  machinery  of  this 
clock  was  of  iron.  Its  size  was  large,  pro- 
bably as  lai'ge  as  our  largest  turret  clocks. 

The  imperfections  of  these  earlier  contri- 
vances were  exceedingly  great,  so  great  that 
minutes  were  too  small  a  space  of  time  to  be 
messured  by  them.  The  materials  were 
capable  of  oxidation  by  the  atmosphere  ;  and, 
above  all,  the  escapement  was  subject  to  great 
irregularities,  arising  partly  from  the  imper- 
fection of  the  governing  power  of  the  balance, 
and  also  from  nlternntiotis  of  temperature. 

It  soon,  however,  became  evident  that  a 
clock  would  be  of  great  value  to  the  astrono- 
mers, and  very  speedily  we  find  record  of 
their  use  in  observations.  In  1484  Walther 
made  use  of  a  balance  clock  for  observatory 
purposes,  as  did  the  Landgrave  of  Hesse 
after  him  ;  and  soon  afterwards,  in  1530, 
Gemma  Frisius  proposed  that  a  portable  one 
should  be  used  at  sea  fur  ascertaining  the  longi- 
tude. About  the  year  1560  Tyclio  Brahe  was 
in  possession  of  four  clocks  which  indicated 
hours,  minutes,  and  seconds  ;  the  largest  of 
which  had  only  three  wheels,  one  of  which 
was  three  feet  in  diameter,  and  had  12(K) 
teeth  in  it.  Tycho  appeared  to  be  the  first 
to  notice  that  there  was  an  irregularity  in 
the  going  of  his  clocks  which  depended  upon 
the  changes  in  the  attaosphcre  ;  but  he  does 
not  appear  to  have  known  how  such  an  effect 
was  produced.  In  the  year  1577  Moestlin 
had  a  clock  bo  constructed  ns  to  make  just 
2528  beats  in  an  hour,  146  of  which  were 
couDtcd  during  the  sun's  passage  across  a 
meridian  line,  and  thus  determined  his  diame- 
ter to  be  equal  to  34  minutes  13  seconds,  -a 
very  close  approximation  to  the  truth. 

Even  thus  early  in  the  history  of  both 
sciences  we  find  that  horology  became  inter- 
woven with  astronomy  to  such  an  extent  that 
the  cultivation  of  one  led  to  improvements  in 
the  otiier,  while  the  reaction  of  improved 
instruments  led  to  further  advance  in  obser- 
vation and  increased  accuracy  in  recorded 
facts. 

An  early  addition  to  clocks  for  private  use 
was  the  aUtrtitn,  intended  to  ring  only  at 
certain  hours  to  which  the  mechanism  may 
have  been  adjusted.  This  took  its  origin 
from  the  circumstance,  that  in  monasteries 
prayers  were  recited  at  certain  fixed  hours  of 
the  night  as  well  as  of  the  day.  The  monks 
were  not  always  found  unfettered  by  sleep  at 
the  needful  moment,  and  therefore  this  con- 
trivance was  invented  to  arouse  the  drowsy 
religieux  to  a  due  sense  of  his  duties. 

(To  bt  coHliimed.) 
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ON  CONTROIXING  THE  MOVEMENTS 
OF  ORDINARY  CLOCKS  BY  GALVANIC 
CURRENTS. 

Bt  John  Habtnup,  F.R.A.S. 

(JUad  h^fart  the  Britidk  Association,  Sept.  1857.) 


To  the  Editor  of  the  "  Hobological  Jouskal." 

Mr.  Editor,— Herewith  I  send  yon  (with  his  per- 
mission) a  description  of  the  method  employed  by 
Mr.  Hartxcp,  the  Tery  able  Manager  of  the  Liver- 
pool ObserTatory,  on  the  controlling  of  distant  clocks 
by  eleciric  carrent  transmitted  from  a  Normal  dock 
itationed  in  the  Observatory.  I  can  myself  bear  witness 
to  the  effcctaal  manner  in  which  the  arrangement  is 
carried  oat ;  for,  while  in  Liverpool  a  few  months  ago, 
it  was  explained  to  me,  that   the  Town-Uail  clock 
and  also  a  clock  in  the  Exchange  were  both  under 
the  control  of  the  Observatory  clock.    Being  anxioas 
to  see  the  effect   of   this  ingenious  arrangement,  I 
went  to  the  Town-hall,  and  carefully  watched   the 
seconds*  hand  of  the  dial  in  the  Exchange,  and  could 
not  detect  the  slightest  interval  between  the  arrival 
of  the  hand  at  the  sixtieth  second  and  the  sound  of 
the  first  blow  of  the  hammer  on  the  bell  of  the  Town- 
flail  dock  as  it  proclaimed  the  hour   in  the  turret 
above.    I  must  state,  very  great  pains  are  taken  with 
the  Normal  dock    in  the  Observatory ;   its  time  is 
brought  up    every    day  from  careful    astronomical 
observations  ;  and  you  will  at  once  sec  the  advantage, 
to  the  merchants  on  'Change   and  others,  in  having 
Greenwich  mean  time  transmitted  to  them  at  every 
hoar  throughoat  the  day,    Respectfully  your's, 

W.  B.  Crisp. 


Since  tlie  application  of  electricity  to  the 
purposes  of  the  telegraph,  various  methods 
have  been  had  recourse  to  for  working  clocks 
at  distant  stations  by  a  Normal  clock  at  an 
Observatory,  or  by  causing  one  clock  in  a 
large  establishment  to  work  several  sympa- 
thetic clocks  in  different  parts  of  the 
building. 

The  advantage  of  being  able  to  make  several 
clocks  show  the  same  time  as  a  Normal  clock, 
regulated  bj  astronomical  observations,  or  by 
the  transmission  of  time  signals  from  an  obser- 
vatory, must  be  admitted  to  be  great  ;  but 
thooe  who  have  bad  much  practical  experi- 
ence in  the  matter  are  aware  of  the  serious 
drawback  which,  in  spite  of  every  precaution, 
will  occasionally  arise  from  failure  in  the  gal- 
vanic current,  and  which  necessarily  causes 
all  the  sympathetic  clocks  to  stop.  We  think, 
therefore,  that  the  members  of  the  *•  British 
Association  for  the  Advancement  of  Science  " 
will  be  gratified  to  hear  of  an  invention  which 
Mcrificea  nothing  in  point  of  accuracy,  and 


which  is  nevertheless  perfectly  exempt  from 
the  objection  to  which  we  have  alluded. 

For  the  discovery  of  this  simple  and  very 
beautiful  method  we  are  indebted  to  Mr.  B. 
L.  Jones,  of  Chester,  and  the  first  application 
of  it  to  a  large  public  clock  was  to  that  of  the 
Liverpool  Town-hall.  This  clock,  being 
appealed  to  by  the  merchants  on  'Change  a» 
the  standard  of  time,  had  sulyected  them  to 
great  inconvenience  by  its  irregular  perform- 
ance, and,  at  my  recommendation,  the  plan 
of  Mr.  Jones  has  been  adopted  with  perfect 
success. 

The  clock  in  its  present  state,  with  the 
improvements  which  have  been  made,  difiers 
in  no  respect  from  an  ordinary  old  turret 
clock,  except  that  the  pendulum- bob  is  a  hol- 
low electro-magnetic  coil,  which  passes  around 
permanent  magnets  at  each  oscillation.  At 
each  transmission  of  a  current  from  our  Nor- 
mal clock  at  the  Observatory,  the  coil  itself 
becomes  a  magnet,  and  the  attraction  or 
repulsion  between  it  and  the  permanent  mag- 
nets prevents  the  pendulum  from  oscillating 
except  in  strict  conformity  with  the  pendulum 
at  the  Observatory. 

The  wire  which  connects  the  Town-hall 
clock  with  the  clock  at  the  Observatory  is 
about  one  mile  in  length,  and  the  controlling 
power  is  so  great,  that  a  single  cell  of  a  Smee's 
battery,  charged  with  very  weak  acid,  is 
sufRclent  to  control  the  movements  of  the 
Town-hall  clock,  even  when  the  pendulum  is 
lengthened  or  shortened  so  as  to  make  it  lose 
or  gain  several  minutes  a-day  when  not  under 
the  control  of  the  clock  at  the  Observatory. 
In  practice,  however,  the  pendulum  is  regu- 
lated to  correct  time  as  near  as  possible,  so 
that,  in  the  event  of  the  current  failing,  the 
clock  will  not  only  continue  to  go,  but  it  is 
liable  to  the  errors  only  of  an  ordinary  clock  ; 
and  as  an  error  so  small  even  as  a  fraction  of 
a  second  is  sufficient  to  show  that  the  current 
is  not  controlling,  the  fault  may  be  detected 
and  the  remedy  applied  before  the  public  are 
subjected  to  any  inconvenience. 

By  this  method,  therefore,  it  is  quite  prac- 
ticable to  make  all  the  public  clocks  in  a  town, 
or  any  number  of  clocks  in  a  large  building, 
strike,  or  keep  the  same  time  to  a  fraction  of 
a  second,  without  the  risk  of  inconvenience 
by  failure  of  the  electric  current,  since  all  the 
clocks  would  go  as  ordinary  clocks,  should 
the  current  fail. 

This  njethod  of  controlling  the  pendulum 
of  a  large  public  clock  has  been  in  operation 
at  Liverpool  for  several  months  past,  and  the 
public  have  an  opportunity  each  hour  of  the 
day  of  witnessing  the  efficiency  of  the 
method.  In  the  office  window  of  the  Magnetic 
Telegraph  Company,  which  is  within  a  few 
yards  of  the  Liverpool  ToYriv-ba\l»  iViftx^  \%  ^ 
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8)iDpathetic  seconds  clock,  the  face  of  which 
is  exhibited  to  the  pablic  This  clock  is 
worked  b^  our  Normal  clock  nt  the  Ubser- 
TAtorr,  and  as  the  BBconds  hand,  at  the  end  of 
each  hour,  falls  npon  the  sixtieth  second,  the 
first  blow  of  the  hammer  of  the  Town-hall 
dock  breaks  upon  the  ear,  much  to  the  admi- 
ration and  astonishment  of  a  large  number  of 
persons  who  congr^ate  daily  to  witness  this 
novel  performance. 


The  Normal  dock  at  the  Obserrator;  is 
an  ordinary  BStronomical  clock,  the  contact 
springs  of  which  are  so  slight  as  not  to  inter- 
fere sensibly  with  its  performance.  It  will 
be  seen  therefore,  that,  by  placing  &  good 
astronomicel  clock  in  any  building,  a  turret 
or  any  other  elocks  may  be  connected,  and 
their  movements  controlled  by  it,  and  a  degree 
of  accuracy  secured  which  has  hitherto  not 
been  attained. 


JLATES  ILLUSTRATIVE  OF  THE  PRINCIPLES   OF  MR.  HARRISON'S 

TIME-KEEPER. 


Fio.  5. 


lUcbuH  of  Ibfl  rim,  alMUt  0-013  of  an  inch. 

Ths  ducbargcr  and  wheel  for  the  Kcooda  miut  be  a 
little  neanc  the  dUl  plate  tbau  accoidiag  to  thii 
drairiDg,  so  that  the  topi  of  ths  pine  of  the  djt- 
charger  may  be  even  with  the  plme  of  the  pillar 
plate. 

The  croMea  of  the  wheel  are  alao  drawn  too  broad  at 

Diiuneter  of  Uie  bole  in  the  centre  of  the  wheel,  about 

0  0ST5  of  an  inch. 
Diameter  of   that  part  of  (he  tpindle  which   zoea 

^rangb  the  fourth  wheel  arbor  (ihicker  end),  about 

0037ofau!]iclk. 
Diameter  of  each  pivot,  O'OllSS  of  on  inch. 
Length  of  the  ipring  ID  inches ;  ita  weight  Sj  graina. 

A  A  represents  the  Contrate  Wheel ;  B  B,  a 
SecUon  of  it^  with  a  Section  of  the  Spring 
Barrel  a  a.  At  ce  is  a  piece  with  eight 
pins  in  it,  that  discharges  the  running 
wheels  every  eighth  part  of  a  minute. 
This  wheel  is  at^  represented  in  Figure 
14,  by  the  circle  hh;  it  has  120  teeth, 
and  acta  in  s  j>inion  of  12,  at  i. 


FiO.  6. 


7W  apace  it  too  wide. 
The  part  marked  a  a  tomewhat  too  ihMt 

Is  the  Dittent  [detent],  by  which  is  the  Dis- 
charge for  winding-up  Eight  times  in  a 
Minute.  The  part  a  acts  at  the  Eight 
Pins  on  the  Contrate  Whed  Arbor ;  6  is  a 
Seller  acting  agunst  a  piece  of  brass  on 
the  Fifth-Wfaed  Arbor  t  c  is  a  Piece  that 
stops  against  a  Pin  in  the  rim  of  the 
Fifth  Wheel  ;  dd  are  pieces  of  brass  to 
make  it  in  an  equilibrium  in  itself;  and 
E  is  the  Spring  which  acts  upon  it.  The 
centre  of  this  Dittent  [detent]  is  at  z  in 
Figure  14. 
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A  u  I  S«cdon  of  the  FVame,  with  the  Belance-cock,  the  Slide,  aad  ths  Brau  Edge  ;  and 

a  is  the  Centre  of  the  Joint-pin. 
Biia  Section;  where  a  a  represents  the  Balance -coclc, 
h  b  the  Third  Wheel  Cock. 

e  the  Cock  at  the  end  of  the  Contrate  Wheel. 

d  the  Cock  at  the  end  of  the  Fourth  Wheel. 

c  the  Fourth  Wheel. 

yihe  Follower. 

$  the  Balance  Wheel. 

h  the  Folence. 

i  ihe  Balanpe-Wheel  PinioB. 

k  the  Counter-Potance,  which  also  carnea  the  other  end  of  the  Fourth  Wheel. 

M  the  Spring  Barrel. 

N  the  Hook  in  it,  where  the  outer  end  of  the  Spring  hangs. 

o  the  Hook  at  the  Contrate  Wheel,  where  the  inner  end  of  the  Spring  is  hung.  ', 

r  the  Fiflh  Wheel,  with  the  Fin  where  the  Dittent  [detent]  ia  to  stop. 

*  the  Upper  Plate. 

T  the  Fillar  Plate. 
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A  FEW  WORDS  IN  DEFENCE   OF 

ENGLISH   "WATCH-WORK. 

BY  A   MECHANIC. 

[The  following  paper  has  been  forwarded  to  us  in 
fulHIment  of  a  promise  made  some  time  since  by  one 
uf  our  Correspondents.] 

Lest  I  might  be  thought  impertinent  in 
choosing  the  above  heading,  I  beg  to  explain, 
that  I  am  fully  aware  that  English  watch  and 
chronometer  makers  ought  to  require  no  de- 
fender. Neither  do  1  tliink,  if  they  were  a 
united  body  of  men,  there  would  be  any  place 
for  the  following  paper.  But  when  I  see  the 
attacks  that  have  become  fashionable  of  late, 
I  cannot  help  concluding  that  there  must  be 
many  experiencing  the  feeling,  who  do  not 
like  to  render  audible  what  may  well  be 
styled  a  national  sentiment — namely,  a  pride 
in  tlie  worthies  of  bygone  days,  and  in  the 
infinite  variety  of  contrivances  purely  Eng- 
lish that  have  developed  an  art,  which  in  its 
infancy  was  but  the  parent  of  philosophical 
toys,  into  the  glory  and  admiration  of  scientific 
mechanics. 

It  is  to  be  hoped  that  the  Institute  just 
founded  will  succeed  in  "regimenting"  the 
divided  and  isolated  artists  in  these  curious 
and  instructive  trades  ;  so  that,  whereas  at 
present  they  are  weak  by  division  and  anta- 
gonism, they  may  in  time  discover  the  power 
of  union — for  whenever  that  time  arrives,  I 
know  enough  of  them  to  foretell  a  phalanx 
quite  Macedonian  in  its  force  and  compact- 
ness. 

Notwithstanding  that  England  is,  as  it 
were,  the  birth-place  of  horological  machinery, 
it  has  become  somewhat  fashionable  to  laud 
the  productions  of  otlier  countries,  in  contra- 
distinction to  instead  of  in  conjunction  with 
those  of  the  parent  state  :  I  say  the  parent 
state  advisedly,  for  although  attempts  were 
made  in  Germany  as  early  a^  the  thirtecHth 
century  to  construct  a  mechanical  time-metre, 
the  productions  of  thos«  days  bore  about  the 
same  relation  to  the  modern  chronometer  as 
the  drum  docs  to  the  pianoforte. 

The  series  of  papers  entitled  "What  is 
Horology,"  now  being  published  in  the  columns 
of  this  Journal,  has  enabled  me  to  omit  what 
would  but  have  encumbered  the  sort  of  bird's- 
eye  view  which  1  desire  to  present  of  the 
subject  under  consideration,  and  to  go  directly 
to  the  making  of  such  a  selection  of  features 
in  the  picture,  that  it  will  be  easy  for  the 
reader  to  fill  up  the  details  to  any  extent  he 
may  desire  ;  all  these  details  being  the  every- 
day business  of  the  artist,  but  matters  for 
arrangement  to  the  amateur.  Thus,  after  the 
djscoverjr  of  the  comparative  isochronism  of 


pendulous  bodies,  the  successive  steps  that  led 
to  the  decent  performance  of  timepieces,  and 
consequently  the  bestowal  upon  them  of  good 
workmanship  and  material,  may  be  arranged 
as  follows:  — the  fusee  ;--the  pendulum,  or  se- 
condary spring  ; — the  horizontal  escapement ; 
— the  going  fusee,  or  maintaining  power; — the 
duplex  escapement ;— the  lever  escapement; 
— the  detached  escapement ; — the  isochronism 
of  properly  arranged  pendulum  springs  ; — and 
the  compensation  balance.  This  list  might 
be  swollen  by  the  enumeration  of  those  more 
subtle  niceties  for  auxiliary  compensation, 
magnetism,  &c.,  &c.,  which,  being  without 
the  range  of  unscientific  ken,  would  be  mis- 
placed in  a  paper  aspiring  only  to  the  purest 
popularity. 

Omitting  therefore  completely  the  chrono- 
logy of  the  subject,  with  its  corresponding 
disputes  about  authorship  and  priority  of  in- 
vention, let  it  Buffice  to  recapitulate  these 
salient  points  in  the  progress  of  the  art,  and 
give  to  each  a  little  consideration  touching 
the  influence  each  in  its  sphere  must  have 
exerted  on  the  ultimate  development  of  the 
modern  pocket  watch — for  it  is  in  relation  to 
this  latter  that  there  exists  n  dearth  of  infor- 
mation, and  a  consequent  source  of  dispute, 
which  it  is  the  writer's  desire  to  remove. 

First,  then,  of  the  fusee.  So  long  as  fixed 
machines  ^vere  the  only  timekeepers  desired, 
the  descent  of  a  weight  hung  to  a  cord  sup- 
plied the  most  regular  and  equable  pull  that 
could  be  wished  ;  but,  so  soon  as  it  was  con- 
templated to  make  a  portable  one,  a  different 
prime  mover  became  necessary.  The  most 
obvious  form  that  suggests  itself  to  the  mind 
in  this  difficulty  is  a  long  strip  of  elastic 
material — say,  tempered  steel— wound  round 
a  small  drum  or  the  axle  of  a  wheel,  attached 
to  the  same  at  one  end  and  to  some  fixed  point 
at  the  other,  so  that  if  coiled  up  by  turning 
the  drum  or  axle  it  would  give  motion  to  the 
said  axle  by  endeavouring  to  uncoil.  This, 
with  alight  mod iH cation,  is  the  going  barrel, 
and  is  manifestly  the  most  rudimentary  idea 
of  a  prime  mover  for  a  portable  timekeeper. 
Some  persons  may  fancy  the  flexure  of  a  bar 
still  more  simple  ;  but  if  they  will  apply  the 
rule  applicable  to  these  cases,  or  inspect  one 
of  Mr.  IIoH's  patent  watches,  in  which  this 
form  of  prime  mover  is  employed,  they  will  at 
once  see  that  such  is  not  the  case.  The 
enormous  difference  of  force  exerted  by  this 
going  barrel  form  of  prime  mover  between 
the  first  and  last  portions  of  its  efforts  to  un- 
bend, produced  corresponding  irregularity  in 
the  rate  of  motion  of  the  machines,  and  the 
fusee  was  designed  to  obviate  this  difference, 
and  produces  its  effect  by  presenting  a  lever- 
age to  the  pull  of  a  chain  wound  roand  the 
spring  box  exactly  corresponding  with  the 
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varying  forces.  It  consists  of  a  conical  piece 
o^brass  moanted  on  an  axis,  which  axis  passes 
through  the  first  wheel  of  the  watch.  The 
surface  is  cut  into  a  groove,  and  the  chain  con< 
nects  this  grooved  cone  with  the  barrel,  which 
is  left  a  plain  drum.  As  a  going  barrel,  the 
first  wheel  is  made  on  the  surface  of  the 
barrel.)  The  small  part  of  the  cone  acts  when 
the  spring  is  most  coiled  or  bent,  and  the 
large  part  when  run  nearly  down.  Thus 
the  compound  of  strong  pull  and  short  lever- 
age is  the  same  as  weak  pull  and  long  lever- 
age, easily  represented  by  figures,  thus  : — 

Strength  of  spring,      12     3     4     5 
Diameter  of  cone*  •     9     8     7     6     6 


10  10  10  10  10 


It  has  been  usual  to  describe  the  fusee,  as 
this  conical  piece  of  brass  is  called,  by  refer- 
ence to  geometrical  forjus  and  very  nice  cal- 
culations ;  but  I  prefer  to  follow  this  simple 
path ;  for  although  the  proportion  of  parfs  is 
to  be  very  accurately  calculated,  I  doubt  much 
if  ever  a  well-adjusted  fusee  was  yet  pro- 
duced by  calculation,  while  on  the  other  hand 
trial  in  error,  repeating  experimental  altera- 
tioDs,  as  indicated  by  the  irregularities  of  each 
spring,  may  in  all  cases  lead  to  adjustment  so 
perfect  that  nothing  is  left  to  be  desired.    On 
the  other    hand,    notwithstanding  that   the 
going  barrel  has  received  great  attention,  and 
Las  been  improved  immensely  in  modern  time- 
pieces by  employing  a  large  number  of  turns 
and  using  only  a  portion  of  them,  at  the  same 
time  making  the  spring  tapering,  the  thick 
end  being  the  first  bent  up  and  the  thinner 
the  last ;  still,  with  all  that  has  been  done 
for  it,  the  going  barrel  remains  the  most  irre- 
gular of  prime  movers. 

There  can  be  no  doubt  that  the  effect  of 
even  the  roughest  approximation  to  a  good- 
sUaped  fusee  must  have  effected  a  great  im- 
provement in  the  regularity  of  the  piece  to 
which  it  was  applied  ;  but  1  fancy  that,  had 
the  next  grand  step  happened  to  have  sug- 
gested itself  a  little  earlier  to  his  mind —it 
sprung  from  the  same  brain — we  might  have 
waited  some  considerable  time  longer  for  the 
fusee,  capital  contrivance  as  it  is.  This 
grand  step  was  the  pendulum  spring^  known 
only  for  a  long  time  after  its  production  as 
the  hair  spring^  from  its  slender  proportions. 
Its  employment  for  returning  the  balance  to 
it.s  original  or  mean  position  after  each  excur^ 
eion,  as  gravitation  does  the  pendulum,  con- 
verted the  balance  at  once  into  a  time-mea- 
surer ;  it  dei)Osed  the  train  of  wheels  and 
spring  from  the  governing  point,  making  them 
secondary  always  to  itself ;  and  the  continued 
study  and  improvement  of  this  spring  have 
been  the  principal  means  of  developing  the 


chronometer.  Curiously  enough,  it  has  even 
been  found  that  it  can  be  employed  to  render 
more  perfect  the  pendulum  itself,  by  aiding  it 
to  get  over  the  effect  of  departure  from  that 
curve  which  is  the  only  equal-timed  one,  and 
which  the  ordinary  pendulum  does  by  a 
considerable  increase  in  the  extent  of  its 
vibration.    (Losebg's  bridle,) 

The  next  step  was  the  invention  of  the 
horizontal  or  cylinder  escapement.  This  is  a 
very  ingenious  reduction  of  the  dead-beat 
clock  escapement  to  the  portable  form  as 
lollows.  The  small  action  or  locus  of  motion 
in  the  pallets  of  a  clock  was  converted  into 
one  of  large  angle,  as  required  in  a  watch,  in 
the  following  manner  : — The  driving  part  of 
the  escapenient-wheel  tooth  is  made  somewhat 
of  the  shape  of  a  ploughshare,  and  raised 
above  the  general  level  of  the  wheel  by  being 
mounted  on  a  pin,  tliereby  obtaining  the  power 
of  allowing  the  palhils  (the  cylinder)  to  circu- 
late round  it  nearly  a  whole  turn,  thus  : — 

Fig,  1. 


This  wheel  was  made  and  cut  by  engine  all 
in  one  piece,  and  was  so  difficult  of  execution 
that,  notwithstanding  the  escapement  was 
discovered  to  possess  properties  so  desirable 
that  it  revolutionized  the  trade,  there  was  al- 
ways a  desire  to  produce  something  possessing 
as  good  qualities  but  less  difficult  to  execute. 
But  it  still  maintains  its  ground,  partly  from 
its  own  intrinsic  good  qualities,  and  partly 
from  its  adoption  by  the  Swiss,  who  made  it 
the  basis  whereon  to  build  up  a  cheap  manu- 
facture, and  thus  it  has  become  the  founda- 
tion of  the  large  watch  trade  of  that  country. 
The.  history  of  its  adoption  by  the  Swiss  is 
so  curious  that  it  cannot  be  misplaced  here, 
showing  as  it  does  the  folly  of  allowing  old 
rules  10  blind  inquirers  to  the  recognition  of 
novelty,  seeing  that  there  may  belong  to 
novelty  some  hidden  advantage  that  might 
never  have  been  suspected  but  for  experiment. 
The  horizontal  escanement  was  invented  in 
England,  and  was  found  by  its  frictional 
action  during  the  state  of  rest  of  the  train  so 
nearly  to  counterbalance  the  variable  impulse 
given  by  the  spring,  that  even  with  crude 
going  barrels  the  average  perforn.ance  of  the 
watch  was  amazingly  improved.  English 
engineers  had,  by  experiment,  proved  that  fric- 
tion was  much  less  between  diffiTent  metals 
than  between  similar,  therefore  the  watch- 
maker made  the  horizontal  wheel  of  braaa  aad 
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his  cylinder  of  steel.     Meanwhile  public  taste  figures  from  the  right-hand  aa  there  are  ded- 

demanded  flat  watches,  and  the  Swiss  made  mal  fignres  in  the  multiplicand  and  multiplier 

the  horizontal  escapement  of  steel  entirely)  together,  as  will  he  seen  in  Example  9.     Bat 

thereby  sacrificing  theory  to  demand.     After  shoaM  there  not  be  so  many  figures  in  the 

a  time  it  was  found  that,  whereas  the  brass  produet  as  there  are  in  the  two  factors  *  taken 

wheel  destroyed  the  cylinder  very  quickly,  together,  asinEzamplelOithenmoatasmany 

the  steel  wheel  hardly  marked  it  in  years  of  ciphers  be  prefixed  to  the  product  before  the 

wear,  clearly  shewing  that  even  if  diere  be  decimal    point  is  affixed   as  will   make    the 

a  slight  excess  of  that  friction  that  retards  number  of    decimal  figures  in  the  product 

motion,  it  is  a  leas  evil  than  the  absolute  wear  equal  to  the  number  in  both  the  factors.  The 

of  the  machine  itself.     The  Swiss  were  thas  reason  for  this  we  shall  explain  presently, 
rewarded  for  studying  the  taste  of  the  public        Before  proceeding  further  with  our  subject, 

by  a  large  trade,  and  have  made  their  country  we  deem  it  necessary  to  make  a  few  remarks 

the  home  of  the  horizontal  escapement.  on  the  term  muUipiKalion,  in  order  that  our 

(To  bt  eontixueiil  young  readers  may  the  more  thoroughly  un- 
derstand the  subject,    llie  idea  of  multiplica- 

tion  is  almost  universally  assodated  with  that 

of  increase,  and,  when  applied  to  whole  nom- 

■m?PT\r  i  T  Q      Na    ^  ***"»  correctly  so.     The  student,  however,  la 

UiStylJttALa.     no.  0.  the  case  ofdecimals—and,  indeed,  of  fraotiona 

{CeatiMtd  fnM  pof*  G4.>  generally — must  divest  himself  of  that  idea, 

.     I  .     .1.  T.  snd  learn   to  contemplate  the  inbject  in  a 

It  wiU  have  been  perceived  by  those  who  jiff^^t  view.  If  the  whole  numbers  6  and  4 

have  carefully  perused  our  former  articlM  on  ^^  ^^  ^  multipUed  together,  6  is  to  be  taken 

this  subject,  that  in  dl  cases,  in  the  addition  ^  ^.^^^  ^^  ^'^.^  ^^  ^  ^^-^^   g  ^^^  ^^^ 

or  subtraction  of  decimals,  it  is  indispensable  ^^^    ^^^  ^  ^jj^^^  case  will  be  24,  which 

that   the  decimal  point  in  each  row  should  j^,  ter  than  either  of  the  factors  6  or  4  ; 

stand  directly  under  that  in  the  one  above  ^^  whenever  whole  numbers  are  multiplied 

It      This,  however,  IS  not  necessary  in  multi-  together  the  product  wiU  always  be  greater 

pheation,  of  which  we  are  now  about  to  treat,  ^j^^  ^^^^  ^^  ^j^^  j.^^^^  employed,  except  in 

Jn.  the  multiphcation  of  numbers  involving  ^^^  ^^  ^^^^^  ^^^  ^^  ^{  j^^  f^„  ^^ 

de«mals  the  operations  are  performed  exactly  ^^^      .^  ^^^^^^  ^^  ^^^^     ^^^j  ^y  ^ 

as  in  common  anthmeUcnothmg  more  being  ^.^j^^  ^„.     ^^  ^^^  ^^^  ^  ^j^^         ^^  ^^^^^^ 

necessary  in  arranging  the  numbers  than  to  q^^  f^^^^  ^.y  ^^^j     „„^e„t,na 

take  care  to  place  the  M«%«ftea«rfCo^'"^'">>er  that  any  number  maybe  taken  one,   two, 

to  be  multiphed)  and  the  muUtplter  (or  num-  ^j^         ^^  ^^^^  ^^^  ^^^  ^^^^^  ^^^     ^^^^^^ 

ber  by  which  we  multiply)  in  such  a  position  ^.^  ^^  ^^.       ^^^       ^^  ^^^^  ^.^^  ^j^^ 

^at  the  nght-hand  figure  of  the  latter  stands  ^^^^^^  ^f  ^j^^  ^^  .  ^  ^^^y^^     jj^^  ,^j 

direcUy  under  the  nght-hand  figure  of  the  ^^^  ^^^^^^^       ^^^^  ^^^      ^^^  conceive  the 
former  ;  except  in  those  cases  where  the  mul-  ibiuty  „?  taking  the  number  less  than 

tipher  terminates  with  one  or  more  ciphers,  ^nce-say  a  half,  a  third,  or  a  tenth  of  once, 

in  which  case  it  must  be  placed  m  in  Kx-  ^^^  j^^  j^j^  ^^^^^  ^^^^  the  products 

ample  1,  below.     Examples  2  and  3  are  ako  ^^^^  ^  j^  ^^^^  ^^     ^^  ^^.^^  ^^^^  ^ 

given  to  shew  the  mode  of  arranging  the  ^^^  j^  ^^^  ^j^^  ^^^^  ,j^^j  ^^^^  ^  .^  ^^ 

nnmlwr..  ^^^^  j^^  ^^^^  ^j^^  Original   number.     If  he 

(Ex.  S.)         {Ei.  8.)  comprehends  this,  he  will  have  a  clear  notion 

^^K^         ^illl  ■""JVP?."^''^  of  the  fact,    which  is  so  often  a  stumbling 

^—       jOOMmultipher  ^^^^   j^  y^^^^  atudento  in   decimal   arith- 
metic—namely, that  one  number   should  be 

Whenever  the  dphers  which  terminate  the  multiplied  by  another,    consisting  even   of 

multipUer  are  decimals,  they   may   be   dis-  geverol  figures,  and  that  the  product  of  the 

carded  altogether  j  for  as  our  young  readers  multiplication  should  be  less  than  the  original 

will  ere  this  have  discovered,  the  addition  of  number,  or  possibly  less  than  either  of  the 

any  number  of  ciphers  to  the  right-hand  of  a  numbers  employed  in  the  process,  or,  in  other 

decimal  does  not  in  any  way  affect  the  value  j  words,  than  either  of  the  factors.      We  will 

thus,  '100,  -2000,  -300000,  are  respectively  endeavour  to     make    this    phiin  by  asking 
of  the  same  value  as  -1,  *2,  and  3. 

We  have  said  that  the  student  must  pro-  ~~~ 

ceed  in  the  multiplication  of  decimals  exactly       '  By  tho  factors  of  any  number  are  maant  inch 

the  same  as  in  that  of  whole  numbers  j  but,  i"""}""  "•  «■!'«"  multiplied  logeiher  will  give  that 

,.  .  1.    L  .t_  number  oi  a  product  j   thus,  2X3X4  make  U, 

to  Jnauro  a  correct  result,  he  must  mark  or  therefore  a,  3,  and  i  are  filctors  of  S4  j  lo  also  an 

ptaat  ou  for  deamaiB  la  t&epradact  u  man;  a  andd,  4KailQ,u««LlataaiiilL'' 
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(Ez.4.) 

5 

•1 


(Ex.5.) 
5 
•2 

1*0 

(Ex.  6.) 
5 
•4 

2jO 

(Ex.7.) 
•5 
•1 

•05 

(Ex.  8.) 
•4 
•2 


and  answering  a  question.  If  we 
have  to  multiply  any  whole  num- 
ber by  a  decimal,  such  as  5  by  *1, 
or  by  '2,  or  by  '4,  how  many  times 
have  we  to  take  5  in  each  of  these 
cases  ?  The  answer  will  be,  not 
once,  twice,  or  four  times  5,  but 
one-tenth,  two-tenths,  or  four- 
tenths  of  (once)  5  ;  for,  although 
in  performing  the  examples  we  say 
once  5  is  five,  twice  6  are  10,  and 
four  times  5  are  20,  still  we  in  fact 
only  mean  one-tenth  of  5,  two- 
tenths  of  5,  and  four-tenths  of  5, 
and  the  products  in  the  three  cases 
will  be  five- tenths  (one-half),  one, 
and  two. 

We  will  now  multiply  one  deci- 
mal by  another.  (See  Examples  7 
and  8.)  In  these  two  examples 
the  mere  multiplication  would  only 
give  for  the  product,  in  the  one 
case  5,  and  in  the  other  8;  but 
both  the  factors  in  each  example 
are  decimals,  and  therefore  require 
two  decimals  in  the  product,  and 
consequently  a  cipher  must  be  pre- 
fixed before  the  decimal  point  can 
'^^  be  placed  in  its  proper  position. 
It  will  be  seen  by  the  foregoing  examples 
that  in  multiplying  any  number  whatever  by 
uiy  decimal  (no  matter  of  how  many  figures 
tlie  decimal  may  consist),  the  product  can 
Qcrer  be  equal  to  the  original  number,  and  for 
tbis  reason,  that,  in  thus  multiplying,  we  only 
take  such  a  part  of  the  number  as  the  decimal 
tt  a  part  of  unity. 

Examples  9  and  10,  which 
are  rather  more  extended,  are 
here  given  to  show  the  mode 
of  pointing  off. 

In  example  9,  one  of  the 
factors  is  5*246,  that  is  five, 
and  two  hundred  and  forty 
six  thousandths ;  and  the  other 
is  3*802  (three,  and  eight  hun- 
dred and  two  thousandths);  and 
the  product  is  19*945292,  or 
nineteen,  and  nine  hundred 
and  forty- five  thousand,  two 
hundred  and  ninety-two  mil- 
lionths  of  another  unit,  being 
very  nearly,  but  not  quite, 
4  equal  to  20.  In  example  9 
each  factor  contains  three  deci- 
mals, therefore  in  the  product 
six  places  to  the  right  are 
pointed  off  for  decimals,  in  accordance  with 
previous  instructions. 

In  example  10,  the  multiplicand  consists 
of  four,  and  the  multiplier  of  five  places  of 
decinmlis  and  oonaequently  there  must  in  the 


(Ex.  ».) 
5*246 
3*802 

10492 
41968 
15738 

19*945292 


(Ex.  10.) 
•4622 
*02003 

13866 
9244 

'009257866 


product  be  nine  figures  from  the  right  for 
decimals.  Now  the  multiplication  of  these 
numbers  together,  omitting  the  ciphers,  would 
give  only  7  figures  in  the  product,  which  not 
being  so  many  by  two  as  there  are  decimal 
figures  in  the  two  factors,  it  is  necessary 
to  prefix  two  ciphers  in  the  product,  which 
makes  *(X)9257866  as  in  the  example. 

It  may  and  most  likely  will  be  asked  by  our 
observant  young  readers,': Why  point  off  as 
many  places  in  the  product  as  are  contained 
in  both  factors  ?  We  will  answer  by  asking 
another  question.  Have  you  not  observed, 
in  the  examples  given,  a  certain  result  which 
takes  place  in  every  multiplication  by  a  deci- 
mal ?  We  think  you  must ;  but,  lest  you  have 
not,  we  will  point  it  out.  It  is  this, — that 
whenever  any  whole  number  is  multiplied  by 
a  decimal,  the  unit  figure  of  the  whole  num- 
ber is  thereby  converted  into  a  decimal ;  and 
every  decimal  multiplied  by  a  decimal  is  con- 
verted into  a  decimal  of  the  next  lower 
denomination  ;  and  hence  it  becomes  neces- 
sary to  remove  the  decimal  point  for  each  such 
multiplication  one  point  further  to  the  left 
hand,  thus  increasing  the  number  of  decimal 
figures  in  the  product  over  and  above  the 
number  in  the  multiplicand  by  just  so  many 
figures  as  there  are  decimals  in  the  multiplier. 

We  shall  here  conclude  the  subject  of  mu /- 
tiplicationf  without  entering  into  the  con- 
tracted methods  of  performing  examples  con- 
taining a  great  number  of  figures,  because  we 
are  satisfied  that  the  pupil  who  will  carefully 
attend  to  what  has  been  advanced  in  this  and 
the  two  previous  articles  will  find  no  diffi- 
culty in  adopting  the  contracted  methods 
when  it  becomes  advisable  for  him  to  do  so. 

It  was  our  intention  to  insert  in  the  pre- 
sent number  the  observations  on  division^  but 
are  compelled  to  omit  them  for  want  of 
space.  ; 


Curious  Clocks. — M,  Schwilgue,  clock- 
maker  of  Strasburg,  son  of  the  maker  who 
restored  the  curious  astronomical  clock  of 
the  cathedral  of  that  city,  is  now  exhibiting 
two  clocks  made  under  his  directions  for  the 
Bey  of  Tunis,  which  have  each  two  faces — 
one  showing  in  Roman  figures  the  12  hours 
used  in  Europe,  the  other  the  30  divisions  of 
Turkish  time.  The  rise  and  decline  of  the 
moon  are  also  shown  by  a  disc,  which  rises 
from  one  cloud  and  slowy  disappears  in 
another.    Each  of  the  clocks  has  cost  5(XX)f. 

[Wo  are  glad  to  state,  that  a  copy  of  the  Life  of 
the  elder  SchwUgae,  hy  his  son,  has  been  presented 
to  the   library  of  the  InsUtu^  b^  Ms  BftVj«\:k  ^1 
Manchester.] 
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PROPOSED  EXHIBITION  IN  1861. 

To  the  Editor, 

Sir, — I  had  the  honour  of  addressing  you 
some  months  since  on  the  subject  of  the 
proposed  Exhibition  in  the  year  1861,  in 
.furtherance  of  which  the  Society  of  Arts 
has  aorain  moved.  As  that  communication 
was  favourably  received,  I  beg  to  renew  my 
suggestion,  especially  as  the  like  notion 
appears  to  be  entertained  by  the  Council  of 
that  body  ;  in  proof  of  which  I  beg  herewith 
to  hand  you  a  circular  letter,  &c.  from  them 
to  the  members,  and  which  I  think  deserves 
consideration. 

I  may  add,  that  it  is  my  intention  to  lay 
the  subject  before  the  Council  of  the  British 
HoROLOGiCAL  INSTITUTE,  in  the  hope  that 
they,  too,  may  take  action  in  the  matter,  so 
that  Horology  may  have  fair  play. 

Gnomon. 

»  EXHIBITION  IN  1861. 

'*  At  a  Special  fleeting  of  the  Council  of  tlic 
Society  for  the  Encouragement  of  Arts,  Manufactures, 
and  Commerce,  the  following  resolutions  were 
passed  :  — 

"  The  Council  of  the  Society  of  Arts,  bearing  in 
mind  the  part  which  the  Society  took  in  originating 
the  Great  Exhibition  of  1851,  have  considered  it  to  be 
their  duty  carefully  to  examine  various  suggestions 
for  holding  an  Exhibition  in  1861,  which  have  been 
submitted  to  them,  and  have  resolved — 

**  1.  That  the  institution  of  Decennial  Exhibitions 
in  London  for  the  purpose  of  showing  the  progress 
Bade  in  Industry  and  Art  during  each  period  of  ten 
years,  would  tend  greatly  to  the  Encouragement  of 
Arts,  Manufflctures,  and  Commerce. 

"  2.  That  the  first  of  these  Exliibitions  ought  not 
to  be  a  repetition  of  the  Exhibition  of  1851,  which 
must  be  considered  an  exceptional  event,  but  should 
be  an  Exhibition  of  works  selected  for  excellence, 
illustrating  especially  the  progress  of  Industiy  and 
Art,  and  arranged  according  to  classes,  and  not 
countries ;  and  that  it  should  comprehend  Music 
and  also  Painting,  which  was  excluded  in  1851. 
*  "  3.  That  Foreigners  should  be  invited  to  exhibit 
on  the  same  conditions  as  British  Exiiibitors. 

"  4.  That  the  Council  will  proceed  to  consider 
how  the  foregoing  resolutions  can  be  best  carried  into 
effect. 

"  P.  Lb  Neve  Foster,  Secretary, 

"  Society's  House,  Adelphi,  London." 


"Society  of  Abts,  Makufacturks,  and 
CoMHEBCE,  Adelphi,  London,  W.C. 
"  30/A  December^  1858. 

"  SiB,--The  Council  of  the  Society  op  Arts,  in 

considering  the  best  means  of  setting  on  foot  another 

Sxh'ihhion  in  the  year  1861,  must  request  the  co- 

operation  of  the  whole  of  the  Gentlemen  who,  from 

^w  reiyr  Act  of  their  being  members  of  the  Society  of 


Arts,  may  be  considered  to  have  the  **  Encouragement 
of  Arts,  Manufactures,  and  Commerce**  at  heart. 

"1.  I  am  therefore  to  request,  that  you  will  be 
good  enough  to  favour  the  Council  with  any  observa- 
tions which  your  experience  may  suggest  upon  the 
best  mode  which  may  be  adopted  of  representing  the 
Industry  of  the  Metropolis,  and  particularly  of  any 
branch  of  it  in  which  you  may  happen  to  be  directly 
or  indirectly  interested. 

"  2.  They  would  request  you  to  state,  at  your 
eai'liest  convenience,  whether  any  and  what  improve- 
ment you  consider  could  be  made  on  the  arrange- 
ments of  1851. 

*'  3.  Whether  the  conditions  sketched  out  in  the 
resolutions  of  the  Council  published  in  the  282nd 
number  of  the  Jounial  (see  copy  enclosed),  and  again 
in  the  opening  address  of  the  Chairman  of  the 
Council,  require  any  modification  or  extension. 

"  4.  Whether  you  consider  that  the  formation  of 
Metropolitan  Committees  would  be  of  use  in  discuss- 
ing the  preliminary  details,  and  whether  there  is  any 
particular  class  of  industry  upon  the  Committee  of 
which  you  would  prefer  to  serve.  You  must  bo  good 
enough  to  understand,  that  the  functions  of  such 
Committees  must  in  the  first  instance  be  purely  de- 
liberative, as  the  Council  are  unable  to  decide  how 
and  by  what  agency  the  Exhibition  will  be  conducted, 
until  they  receive  a  reply  to  their  application  from  the 
Commissioners  of  the  Exhibition  of  1851.  You  may, 
however,  bo  assured,  that  whatever  thought  and 
attention  you  may  be  good  enough  to  devote  to  the 
subject,  will  be  of  great  advantage  to  the  under- 
taking.       "  I  am.  Sir,  your  obedient  Servant, 

"  P.  Le  Neve  Fosteb,  Secretary" 


THE  NEW  METAL  ALUMINIUM. 

To  the  Editor  ofUie  Horolooical  Journal. 

Sir, — You  favoured  us  a  short  timo  since 
with  a  suggestion  of  "  Cornhiirs  "  on  the  em- 
ployment of  the  new  metal  aluminium  for 
watch  dials.  Although  I  have  not  entered 
far  into  any  enquiry  as  to  the  chemical  pro- 
perties of  this  metal,  especially  in  the  frosted 
state,  I  think  it  would  at  least  be  prudent  to 
try  the  effect  of  sulphuretted  hydrogen  upon 
it,  as  well  as  tlie  effect  of  an  atmosphere  im- 
pregnated with  the  perspiration  of  the  human 
body,  guch  as  a  watch  must  necessarily  be 
subjected  to.  I  make  these  suggestions  be- 
cause I  have  found  the  material  fail  in  its 
first  promise  of  usefulness  in  a  manner  least 
expected — namely,  in  a  curious  alteration 
under  the  rolls  or  the  hammer,  whereby  it 
becomes  softer,  and  that  to  an  extent  that 
deprives  it  of  all  applicability  to  delicate 
wheelwork  or  other  such  machinery. 

Thus  I  apprehend  the  plate  ibr  a  dial 
would  require,  for  stiffness'  sake,  to  be  left 
five  or  six  times  at  least  as  thick  as  a  silver 
one  can  be  made.     Your's,  respectfully, 

Verticai;, 


'THE  HOROLOOICAL   JOUKNAL. 


85 


ABBIDOMENTS   07 

SPECIFICATIONS  OF  PATENTS 

BKLATIKO   TO  WATCHES,  CLOCKS,  AND  OTHER 

TIMEKEBPEBS. 

Printed  by  order  of  tho  Commissioners  of  Patents,  and 
published  at  the  Great  Seal  Patent  Office,  25, 
Southampton-buildings. 

{Continued  from  page  71.) 

1762,  April20.— No.  771. 

MARIE,  David. — The  watch  is  wound  up  with  a 
single  turn,  in  consequence  of  the  barrel  having  but 
cue  tarn  ;  goes  thirty  hours,  and  also  during  the  time 
of  winding  up  by  reason  of  the  last  turn  of  the  spring 
only  being  ma^lc  use  of.  There  is  no  chain  or  fuzce. 
As  to  wheel  and  pinions,  the  first  is  tlie  pinion  to 
the  barrel  which  winds  up  the  spring,  and  has  six 
teeth,  and  plays  into  a  steel  wheel  of  eight  teeth, 
which  last  wheel  has  a  large  plain  tooth,  and  prevents 
the  watch  being  over-wound.  A  click  plays  into  a 
**  rocfaetty**  and  prevents  the  watch  being  wound  the 
wrong  way.  A  bar  fixed  to  the  barrel  keeps  the 
i]iring  in  its  proper  strength.  The  large  brass 
wheel  fixed  to  the  centre,  the  second  wheel,  the 
third  or  centre  wheel,  the  fourth  wheel,  the  fiflh 
wheel,  and  the  balance  wheel  are  placed  according 
to  a  callipper  to  the  specification  annexed.  The 
rut  like  as  in  other  watches. 

[Printed.  5//.    See  Rolls  Chapel  Reports,  6th  Report, 
p.  132.] 


1762,  April  20.— No.  7 

SANDERSON,  George. — A  lunar  and  calendar 

watch  key.    There  are  two  wheels  one  of  which  has 

hondrod  and  seventy-seven  teeth  cut  on  its  edge, 

the  days  of  the  moon's  age  expressed  on  it ; 

the  other  wheel  has  one  hundred  and  eighty-six  teeth 

cat  on  its  edge,  with  the  days  of  the  month  expressed 

■poo  it.   These  wheels  are  in  a  case  or  cover  having 

■pennres  on  either  side  to  show  the  various  figures, 

nd  they  are  moved  forward  at  the  time  of  winding 

1^  the  watch  by  means  of  a  worm  or  endless  screw 

ia  that  part  where  common  watch  keys  are  generally 

rivetted.    The  winding  up  of  the  watch  (generally 

tee  in  six  revolutions)  moves  the  figure  on  each 

•de  one  day  forward.    In  months  having  less  than 

ftirty-one  days  the  day  or  days  remaining  must  be 

pmed  orer  by  giving  the  key  six  revolutions  for 

eicb  day.    The  lunar  plate   will   thus  have  to  be 

timed  back  to  its  proper  figure,  which  is  done  by 

I  knob  for  that  purpose.    There  is  also  a  nut  or 

icrew  to  tighten  the  key  when  slack,  and  a  (uitcli 

to  prevent  accidental    turnings.    By  another  circle 

tf  figvea  inalde  that  of  the  moon's  age,  divided  into 

(*BBtf4bar  partA»  and  having  the  twdve  hours  of 

^  djy  itpmto^   O'  doubled,  the  time  of  high  water 

«  Loodoa  BndgP  o^J  ^  shows,  Aod  bjr  makiDg 


this  inside  circle  to  slide  or  move  upon  the  moon 
wheel,  the  time  of  high  water  at  any  other  place 
'  may  be  shown.  Another  circle  inside  this,  having 
j  a  curved  line  drawn  on  it,  shows  at  another  aperture 
the  increase  and  decrease  of  the  moon.  By  another 
wheel  may  be  shown  the  day  of  the  week.  Tins 
wheel  has  eiglity-four  teeth,  and  has  a  moveable 
circle  on  it  with  the  days  of  the  week  repeated  or 
doubled.  The  key  may  be  used  without  a  watch 
by  merely  turning  the  key  six  revolutions, 

[Printed,  5d,  See  Rolls  Chapel  Reports,  6th  Report, 
p.  158.] 

17G4,  November  29.~No.  819. 

KEHLHOFF,  Friedehieck.— An  ordinary  spring 
so  works  on  a  snail  that  when  the  mainspring  is  in 
the  greatest  power  this  spring  pushes  fast  upon  the 
snail,  and  diminishes  the  force  of  the  main-spring, 
and  as  the  main-spring  begins  to  be  weaker  the  said 
spring  pushes  less,  and  so  the  force  is  at  all  times 
equal.  The  fourth  wheel  is  in  the  centre,  and  carries 
the  second  hand.  On  a  pinion  on  its  arbor  is  fixed 
one  end  of  a  little  spring  of  the  strength  of  a 
pendulum  spring  ;  the  other  end  is  fixed  on  the  arbor 
of  the  fourth  wheel.  "This  little  spring  makes  the 
'*  watch  go,  because  the  power  of  the  main-spring 
"  goes  no  further  thau  to  wind  up  that  little  spring, 
''  and  is  the  grout  spring.  If  the  second  or  third 
"  wheels  take  in  a  little  too  deep  or  not  deep  enough, 
*'  it  cannot  cause  an  unequal  pit,  because  "  this  little 
spring  is  always  wound  up.  All  the  wheels  are 
horizontal  The  balance  wheel  has  two  circles,  in 
which  are  pins  which  form  the  teeth.  The  balance 
has  a  straight  arbor.  The  working  part  is  of  a 
triangular  figure,  and  goes  in  the  middle  of  the  two 
circles  of  this  balance.  The  pullets  work  under  the 
pivot  of  the  balance. 

[Printed,  5d,  See  Rolls  Chapel  Reports,  6th  Report, 
p.  133.] 

17G6,  January  7.— No.  83G. 

HAYWOOD,  Peter.— A  lunar  or  calendar  ring, 
consisting  on  the  outside  of  four  circles,  one  of  which 
is  fixed,  and  is  divided  into  thirty  parts,  each  par^ 
containing  one  of  the  letters  of  the  days  of  the  week 
in  each  month.  Two  moveable  circles  slide  round 
this,  one  on  cither  side,  divided  similarly,  and  having 
the  numbers  one  to  thirty  round  them  ;  signifying 
in  one  the  days  of  the  months,  in  the  other  the  moon's 
age.  The  fourth  ring  slides  round  a  groove  in  the 
side  of  the  last  ring,  and  is  divided  into  twenty-four 
parts,  having  the  numbers  I  to  XII  and  I  to  XII 
again  round  it.  This  is  to  show  the  time  of  high 
water.  This  is  set  on  change  of  place,  the  other 
moveable  ones  once  in  four  weeks. 

A  ring  may  be  made  in  the  form  of  a  cluster 
ring,  one  circle  being  fixed  and  another  sliding  round 
the  inside  of  it.  The  figures  and  letters  are  seen 
through  a  transparent  stone,  fixed  in  the  setting. 

A  third  ring  has  the  fixed  letters  at  the  side  of  the 
transparent  stone,  and  the  moveable  circle  inside  the 
hoop  of  the  ring. 

[Printed,  U.^ 
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Itotes  anb  |totkts. 


We  wish  it  to  be  clearly  nndentood  bj  our  readen, 
that  we  do  not  hold  onrselTes  responsible  for  the  views 
adYOcated  hy  oar  Correspondents,  bat,  at  the  same 
time  that  we  offer  a  fair  field  for  discassioo,  we 
exercise  the  pririlege  of  onr  office  in  judging  whether 
tiie  subjects  are  of  a  nature  suited  to  the  objects  of  onr 
JonmaL 

According  to  promise,  it  is  the  intention  of  the 
Council  of  the  British  Horolooical  Institute 
shortly  to  commence  their  labours  (by  a  Committee) 
on  the  subject  of  Uniform  Ghiuges.  They  therefore 
solicit  communications  fh>m  members  and  others 
who  may  hare  anything  to  suggest  on  the  subject. 

We  are  prompted,  by  our  actire  interest  in  all  that 
concerns  the  Horological  Trades,  to  notice  a  report, 
in  our  respected  contemporary.  The  Clerkenwdl  Newt, 
of  a  Meeting  of  Case-makers,  to  receiTe  a  deputa- 
tion of  menu)ers  of  the  same  trade  from  CoYentry. 
We  refrain  from  any  remarks  upon  the  said  meeting, 
but  must  regret  that  it  partook  exdusiYcly  of  Uie 
Trades  Union  character,  and  therefore  the  more 
remarkable  is  the  coincidence  of  an  adYcrtisement  in 
the  same  paper  of  a  new  Machine  for  Cate'-making, 


TO   C0RBESP0NDENT8. 

Y.— Karriflon's  Timekeeper  is  preserred  at  Green- 
wich Obserratory.^We  propose  describing  a  series 
of  gauges  for  the  purpose  of  measuring  angles, 

Ttro*.— An  article  is  in  course  of  preparation 
describing  the  principles  and  use  of  the  Tnmsit  instru- 
ment, which  will  shortly  be  inserted  in  the  Journal 

E.  B.— Your  communication  was  receired  too  late 
for  this  month's  number. 

A  Coustrt  Bubsoribbr  will  find  the  information 
he  requnres  in  "  Bbij>  on  Watch  IfbrA  ,•"— the  subject 
will,  howerer,  be  ahortly  treated  of  in  the  JonmaL 


Dkclhtationb  of  the  following  Stars,  and 
Times  at  which  they  are  on  the  Meridian 
at  Greenwich,  for  Febmaryy  1859. 


Name  of 
Start. 

^0? 
Mob. 

10 
20 

Dec.  North 

Time  of  passing  the 
MerlrtlanT 

aTaori 
(AUeftoroii.) 

16  13  28-9 
16  13  28-6 

h.     m.    f. 

7    6  33«14p.m 
6  27  13«89  „ 

a  AurigSB 
(.CapOa.) 

10 

20 

45  51  15*6 
45  51  16*1 

7  44  54*22 P.M 
7    5  34-92  „ 

P  Orionis 
iRigiL) 

10 
20 

Dec.  South 

8  22    4*1 
8  22    4-8 

7  46  22*44p.m 
7    7    3*20  „ 

aCanis 

MufoHa  ^ 
CSin'u,.)  1 

10 

16  31  36-4 
\6  31  37«8 

9  17  18-28P.M 
8  37  59*06  „ 

EQUATION  OF  TIME   TABLE 

For  Fkbbuabt,  1859. 


Daj 

Day 

of  the 

of 

Week. 

Mnth. 

Taes.. 

1 

Wed.. 

2 

Thurs. 

3 

Fri.  .. 

4 

Sat.  .. 

5 

Sun.  •  • 

6 

Mon... 

7 

Tues.. 

8 

Wed.. 

9 

Thurs. 

10 

Fri.  .. 

11 

Sat.  .. 

12 

Sun.  •  • 

13 

Mon. .  • 

14 

Tues.. 

15 

Wed... 

16 

Thurs. 

17 

Fri.  .. 

18 

Sat.  .. 

19 

Sun.  •  • 

20 

Mon.. . 

21 

Tues.. 

22 

Wed.. 

23 

Thurs. 

24 

Fri.  .. 

25 

Sat  .. 

26 

Sun.  •  • 

27 

Mon... 

28 

At 

AtPAEiirrNooK 
Equation  of 

Time 

to  be  addtd 

to 

Apparent  Time 


m. 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


8. 

51 

58 

5 

11 

17 

21 

25 

27 

29 

31 

31 

31 

14  29*98 
14  28*04 

25 

21 

17 

12 
7 
1 

54 

46 

38  < 
13  29*93 
13  20*64 
13  10*78 
13  0*35 
12  49*40 


14 
14 
14 
14 
14 
14 
13 
13 
13 


00 

75 

68 

'78 

06 

52 

16 

97 

'96 

15 

^^ 

16 


*35 
•91 
'76 
'90 
•36 
•14 
•28 
•77 
66 


Difference 

for 
One  Hour. 


0*323 
0*289 
0*254 
0*220 
0*186 
0*151 

0*117 
0*083 
0*050 
0*017 
0*016 
0*049 
0*081 
0*112 
0*143 
0*173 
0*203 
0*231 
0*259 
0*286 
0*313 
0*339 
0-364 
0*388 
0*411 
0*434 
0*456 
0*478 


At 
Mean  Noon. 
Equation  of 

Time  to 
be  9ubtrael§d 

from 
Mean  Time. 


m.  s. 

3  50*93 
3  58*68 


4 
4 
4 
4 
4 


5 
11 


62 
73 


17*02 
21*49 
25*13 
27-95 


4 

4  29*95 
4  31-15 
4  31 -5o 
4  31-16 
4  30*00 
4  28*06 
4  25*38 
4  21-95 
4  17*81 
4  12*95 
4  7*42 
4  1-21 
3  64*35 
3  46*85 
8  88*74 
3  30*02 
3  20-78 
3  10*87 
3  0-45 
2  49*50 


\^  AU  Commwuieatuma  for  tkU  JoMmal  ikouU  he 
addreeeed  to  **  The  Edxtob,"  at  the  Office,  S5»  North- 
ampton Square,  ClerkenwelL 


TO  ADVERTISERS. 

Ai  a  Special  Paper,  published  monthly  and  intended 
to  become  a  work  of  reference,  Thb  Horolooical 
JouBVAL  will  be  found  to  possess  advantages  to  the 
Chronometer,  Watdi  and  Clock-making  Commnnitj^ 
unriTalled  for  cheapness  and  efficiency. 

N.B.  All  Advertisements  to  be  inserted  in  the 
Journal,  must  he  received  hefore  the  85th  of  tho 
month. 


London:  Printed  for  ^TheBnmsH  Hoeglooioal  Imsti- 
TDTS,"  by  R.  MaoDONALD,  Ss,  Great  Button  Street,  Clerk- 
enwell;  and  Published  by  Kknt  ft  Co.,  51,  Patemoeler 
Row. 

The  Journal  may  alao  be  had  at  the  foUowlns  Watch* 
Tool  Warehouses ;  —  B.  J.  Thompson,  5  Se  6,  Pereival- 
street;  Orimshaw,  159,  Goswell-street;  Potter,  IS,  Upper 
Ashby-strfet ;  Lowthnr.  Red  Lion-street ;  Marsh,  Olonces* 
ter-strert;  Orcenhill,  Button-street,  all  in  Clerkenwell;  alM 
at  B.  Hunt,  Ironmon^-street,  and  Houghton,  lohn*s-row, 
in  St  Luke's ;  at  Delohmes,  Raihbone-pUM ;  MnUer.Kiag- 
street,  8oho;  Rees,  I,  Crow  lane,  CoTfttti^;  aad  4tful 
Booksellers  in  Town  sad  Country. 
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A  STANDARD  OF  MEAN  TIME. 

One  of  the  most  important  elements  of  success  in  accurate  timing  and  adjusting  for 
temperature  is  the  possession  of  a  standard  of  comparison  which  shall  be  absolutel/  per* 
fect«  There  can  be  little  doubt  but  that  if  we  reallj  knew  the  true  state  of  the  case,  we 
should  find  that  manj  of  the  difficulties  which  are  met  with  in  timing,  and  the  tediousnesa 
which  often  attaches  to  this  essential  operation,  are  due  in  great  degree  to  the  errors  of  oar 
relators,  or  of  the  standard  bj  which  we  correct  them.  We  grant,  indeed,  that  a  properly 
and  simplj  constructed  clock  may  be  made  to  keep  a  very  steady  rate  ;  but  every  one  who 
is  in  the  habit  of  watching  a  mechanical  time  keeper  knows,  that  it  may  occasionally  start 
from  that  rate  in  a  manner  and  to  an  extent  which  may  prove  of  serious  inconvenienoOi 
at  the  same  time  that  we  may  probably  know  of  no  cause  why  the  variation  should  take  place. 

In  order  to  detect  these  errors  and  prevent  their  consequences,  it  is  necessary  to  compare 
the  regulators  either  among  themselves,  or  with  the  great  ultimate  standard, — astronomical 
time. 

Now  it  unfortunately  happens,  that  chronometer  makers  are  dependent  to  a  very  great 
extent  upon  others  for  this  element  of  success.  There  are  few  who  have  the  inclination 
or  the  means,  or  (it  may  be)  the  time,  to  acquire  the  necessary  knowledge  and  practice  to 
enable  them  to  observe  the  time  by  transit  for  themselves.  An  attempt  has  been  made  in 
one  or  two  instances  to  supply  this  need,  but  not  in  immediate  connection  with  our  profession. 

Time-balls  have  been  erected  at  Greenwich,  at  Charing-cross,  and  by  a  private  indi- 
vidual in  Cornhill ;  but  the  situation  of  all  these  is  such  as  to  make  them  of  little  prac- 
tical use,  without  the  expenditure  of  a  considerable  amount  of  time  on  the  part  of  the 
observer.  The  expense  of  these  erections  is  a  great  drawback  to  their  wide  extension.  But 
still  we  think,  that  as  correct  time  is  the  one  great  question  on  which  hangs  the  most  im- 
portant point  in  horological  manufacture,  we  might  and  ought  to  have,  in  the  districts  where 
the  profession  is  most  followed,  on^  or  more  of  these  indicators  placed  in  a  conspicuous 
and  easily  accessible  position.  There  are  many  such  sites  in  the  neighbourhood  where 
we  write,  upon  which  the  erection  of  a  time-ball  which  should  fall  by  electric  signal 

from  Greenwich  at  some  fixed  hour  would  be  a  great  boon  to  the  trade.  We  do  not  con- 
fine ourselves,  however,  to  a  certain  locality.  Our  Coventry  friends  ought  likewise  to 
gain  their  inspiration  from  the  same  fountain,  and  public  clocks  generally  should  be  reduced 
to  a  more  uniform  standard.  Can  anything  be  more  fallacious,  for  instance,  than  the  indica- 
tions of  our  ordinary  church  clocks — some  of  them  striking,  perhaps,  several  minutes 
wide  of  the  hour,  and  scarcely  any  two  of  them  shewing  the  same  time?  And  what 
guarantee  have  we,  that  the  great  clock  at  Westminster  will,  even  when  finished — whenever 
that  may  happen — present  indications  that  may  be  trusted  to  a  second  of  time  ? 

In  our  last  number  we  described  the  system  in  operation  at  Liverpool,  by  which  an 
uniform  rate  of  going  is  attained  in  certain  clocks.  In  this  respect  Liverpool  has  got 
the  start  of  the  metropolis  ;  for  here  there  are  no  public  clocks  under  the  control  of 
Greenwich,  except  those  of  the  Post-Officcs  in  St.  Martin's  le- Grand  and  Lombard-street, 
and  certain  railway  clocks. 

But  the  point  that  we  desire  to  insist  upon  is,  that  means  should  be  devised  to  supply  the 
necessary  element  where  it  is  most  wanted.  Is  there  any  reason  why  the  centres  whence 
time  keepers  are  distributed  over  the  whole  world  should  not  likewise  possess  the  means 
of  unerring  comparison  ?  We  think  not ;  and  if  our  readers  think  with  us,  we  may  yet 
discover  a  way  of  efiecting  a  change. 

THE  INAUGURAL  DINNER 

of  Totb  Bbitish  Hobological  Institute  took  place  on  Tuesday  the  22d  February,  1859, 
at  the  Belvidere  Tavern,  according  to  advertisement,  and  passed  of!  with  great  success.  So 
large  an  assemblage  of  Watchmakers  has  not,  we  believe,  been  gathered  before  for  festive 
purposes  in  Clerkenwell.  The  greatest  enthusiasm  for  the  Institute  prevailed,  and  nearly 
£100  was  subscribed  towards  its  funds.  A  detailed  Report  of  the  proceedings  is  in  cowsa 
of  preparation,  and  will  appear  in  our  next  Number. 


d8 


THE  HOROLOOICAL  JOUSMAL. 


WHAT  IS  HOROLOGY? 

(Continued  from  page  7  6. J 


Eablt  Histobt  of  Clocks — continued. 


Iniradueiian  ofiheMaimpring  and  Pendulum, 

The  clocks  we  have  already  described,  in- 
cloding  that  made  by  De  Wick,  were  exceed- 
ing large  and  cumbersome— as  large,  in  fact, 
as  some  of  our  turret  clocks.  De  Wick's 
timepiece  was  actuated  by  a  weight  of  500  lb., 
and  the  whole  mechanism,  as  might  have  been 
expected  at  that  early  date,  was  exceedingly 
coarse  and  rough. 

It  is  not  quite  certain  at  what  time  the 
bulky  size  of  the  ancient  clock  was  reduced, 
but  the  introduction  of  a  spring  instead  of  a 
weight  must  have  been  a  most  important  ad- 
vance in  respect  of  portability,  although  intro- 
ducing a  new  source  of  error.  As  has  already 
been  explained  in  this  Journal,  it  is  essential 
to  the  nature  of  a  spring  that  it  should  exert 
the  most  force  when  it  is  most  bent,  and  the 
contrary.  What  the  result  of  this  must  have 
been,  with  rough  workmanship  and  an  escape- 
.ment  without  a  governor,  as  in  De  Wick's 
clock,  can  be  '*  more  easily  imagined  than  de- 
scribed." Some  years  ago  there  was  pre- 
served in  the  hands  of  a  private  individual  at 
Brussels,  a  clock  which  was  set  in  motion  by 
a  straight  spring.  This  spring  was  nothing 
else  but  a  sword  blade,  the  point  of  which 
was  attached  by  a  cord  to  a  barrel  around 
which  it  was  wound.  This  was  probably  the 
inost  elementary  form  of  the  spring  clock. 

Berthoud,  in  his  ''  Histaire  de  la  Mesure 
du  Temps"  supposes  that  a  portable  clock 
must  have  been  invented  some  time  before  the 
year  1644,  which  was  that  in  which  the  Cor- 
poration of  Master  Clockmakers  at  Paris  had 
a  statute  enacted  in  their  favour  by  Francis  I. 
to  this  purpose :  **  No  one,  of  whatever  sta- 
tion, if  he  be  not  admitted  a  master,  shall 
make,  or  cause  to  be  made,  clocks,  alarums, 
watches  large  or  small,  or  any  other  machine 
for  measuring  time,  within  the  said  city  and 
precinct  of  Paris,  on  pain  of  forfeiture  of  the 
said  works  and  of  arbitrary  penalty,  kc.** 
This,  however,  only  proves  that  portable 
clocks  had  begun  to  be  commonly  made  in 
France,  but  shows  nothing  as  to  their  origin. 

There  is  a  description  extant  of  a  portable 
clock,  which  was  at  one  time  in  the  posses- 
sion of  the  eminent  Ferguson,  which  was 
made  in  1525  by  Jacob  Lech,  of  Prague. 
This  timepiece  had  a  spiral  spring,  with  a 
fitMee  of  soft  metal,  and  a  screw  instead  of 
notches  at  the  ends  of  the  arms  of  the  balance, 
with  tapped  weights  of  lead  for  the  adjust- 
^O0Bt  to  time.     There  was  also  some  addi- 


tional wheelwork  to  show  the  motion  of  the 
sun  and  moon  on  an  engraved  ecliptic,  and 
also  a  contrivance  to  strike  one  at  every  hour. 
The  wheels  were  of  iron,  and  showed  punch 
marks  of  division,  proving  that  they  had  been 
cut  with  a  file  by  hand.  A  catgut  had  first 
been  used  to  connect  the  barrel  with  the 
fusee,  but  a  modern  metallic  chain  has  been 
applied,  which  destroyed  several  of  the 
threads.  Before  this  was  done  it  went  for 
48  hours  with  one  winding,  and  gave  about 
3600  beats  in  the  hour. 

This  is  the  earliest  instance  that  is  found 
of  a  fusee.  It  was  not  till  a  hundred  years 
after  that  Hooke  investigated  the  properties 
of  the  spring,  and  applied  the  fusee  to  its 
correction  ;  but  it  is  impossible,  at  this  dis- 
tance of  time,  to  say  whether  he  improved  a 
contrivance  already  known  to  himself  or  origi- 
nated it  entirely. 

Prior  to  this  period  the  equalization  of  the 
pull  of  the  spring  had  been  attempted  by 
applying  a  second  spring,  which  opposed  the 
main  spring  when  wound  up,  and  acted  in  the 
same  direction  with  it  when  its  force  became 
weakened.  This  was  a  German  invention 
and  was  called  stack-fried. 

We  now  approach  the  time  when  a  disco • 
very,  in  physical  science  was  to  aflford  the 
basis  of  an  improvement  which  should  elevate 
the  clock  at  once  to  the  position  of  an  instru- 
ment of  precision,  and  the  study  of  the  prin- 
ciples of  its  construction  to  the  rank  of  a 
science. 

The  discovery  of  the  properties  of  pendu- 
lous bodies  is  due  to  the  great  astronomer 
Galileo,  about  the  end  of  the  sixteenth  cen- 
tury. That  eminent  philosopher  having 
observed  the  hanging  chandeliers  of  lofty  ceil- 
ings to  continue  vibrating  after  any  accidental 
disturbance  for  a  length  of  time  and  with 
remarkable  uniformity,  was  led  to  investigate 
the  causes  of  the  phenomenon,  and  out  of 
what  had  been  uselessly  before  men's  eyes  in 
some  shape  or  other  from  the  beginning  of 
the  world  his  powerful  genius  extracted  the 
most  important  results. 

Independently  of  the  light  which  the  theory 
of  the  pendulum  has  thrown  on  various 
branches  of  physics,  the  instrument  itself  is 
almost  perfect  as  a  time-keeper.  It  is  desir- 
able, therefore,  here  to  state  briefly  those 
scientific  laws  which  govern  the  motion  of 
the  pendulum,  the  basis  of  which  was  also 
discovered  by  Galileo,  who  also  elaborated 
many  of  the  details. 

If  a  body  is  placed  on  a  horizontal  axis 
which  does  not  pass  through  its  centre  of 
gravity,  it  will  remain  at  rest  only  when  the 
centre  of  gravity  is  immediately  below  the 
axis.  If  it  be  moved  from  this  position,  the 
body  will  oscillate  from  side  to  side  until  by 
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means  of  the  atmospherical  resistance  and  the 
friction  of  the  axis  it  comes  again  to  rest.  A 
hody  80  suspended  and  oscillating  thus  is,  in 
hctj  a  pendulum. 

A  distinction  is  made  between  the  simple 
or  mathematical  pendulum  and  the  compound 
or  physical  one.  The  first  exists  only  in 
theory,  and  is  considered  as  a  ponderous  body 
suspended  by  an  inflexible  line  without  weight. 
It  is  evident  that  such  an  arrangement  cannot 
actually  exist,  because  a  line  must  possess 
weight ;  but  this,  in  common  with  many  other 
assumptions,  is  made  in  order  the  more 
simply  to  investigate  the  laws  and  calculate 
the  formulas  relating  to  the  motions  of  pen- 
dulums generally. 

All  actually  existing  pendulums,  then,  are 
compound  pendulums  ;  the  name,  in  fact,  being 
applicable  to  any  body  so  suspended  that  it 
may  swing  freely  backwards  and  forwards. 

If  a  pendulous  body,  then,  be  moved  from 
its  position  of  rest  into  any  other  whatever, 
and  is  then  left  free  to  fall,  it  moves  back- 
ward and  forward,  going  to  an  equal  distance 
on  each  side  of  the  perpendicular,  ascending 
on  the  one  side  to  a  height  equal  to  that  from 
which  it  had  fallen  on  the  other.  Its  descent 
is  owing  to  the  attraction  of  the  earth,  while 
its  ascent  results  from  its  inertia  and  the 
final  velocity  acquired  by  its  fall.  A  pendu- 
lum will,  therefore,  have  an  accelerated  mo- 
tion in  its  descent,  and  a  retarded  motion  in 
its  ascent.  Gravitation  being  thus  the  cause 
of  the  motion  of  a  pendulum,  its  operation  is 
never  suspended,  and  a  pendulum  would 
vibrate  for  ever,  were  not  its  oscillation 
finally  overcome  by  those  impediments  which 
it  has  in  common  with  all  terrestrial  motions. 

The  vibrations  of  pendulums  are  governed 
by  their  length  ;  that  is  to  say,  if  a  pen- 
dulum be  lengthened  it  will  vibrate  more 
slowly,  and  the  contrary.  When  two  or  more 
pendulums  are  made  of  precisely  the  same 
length,  their  vibrations  are  respectively  per- 
formed in  equal  times.  The  reason  why  long 
pendqlnms  vibrate  more  slowly  than  short 
ones  may  be  familiarly  stated  to  be,  that  in 
eorresponding  arcs  or  paths  the  shorter  pen- 
dulom  has  a  steeper  line  of  descent  than  the 
longer  pendulum.  Now  it  is  a  law,  that  a 
body  falls  four  times  as  far  in  two  seconds  as 
in  one  ;  hence  a  pendulum  must  be  four  times 
as  long  to  beat  once  in  two  seconds  as  to  beat 
one  in  a  second,  and  one  of  one-fourth  the 
length  will  beat  half  seconds.  Thus  we 
obtain  the  rule,  "  The  lengths  of  the  pendu- 
lums must  be  as  the  squares  of  their  times." 

A  second's  pendulum  is  one  whose  vibration 
occupies  one  second,  and  the  length  of  such  a 
pendulum  for  the  latitude  of  London  is  39*12 
ioches,  at  the  temperature  of  62  degrees 
Fahrenheit. 


The  effective  length  of  a  pendulum  does 
not  include  the  whole  length  of  the  system, 
but  is  measured  from  the  point  of  suspension 
to  what  is  called  the  point  or  centre  of  oscil- 
lation, tlje  position  of  which  varies  as  the 
matter  composing  the  pendulum  is  distributed. 
Thus, '  if  we  take  a  pendulum  having  two 
balls  or  bobs,  one  above  the  other,  on  the 
same  rod,  the  tendency  of  the  upper  ball  being 
nearer  the  point  of  suspension  will  be  to  oscil- 
late more  quickly  than  the  lower  one,  this 
tendency  will  be  communicated  by  means  of 
the  rigidity  of  the  wire  to  the  lower  ball  and 
quickens  its  descent.  Again,  the  lower  ball 
has  a  tendency  to  vibrate  more  slowly  than 
the  upper  ball,  consequently  the  latter  being 
attached  to  the  former  is  retarded  in  its 
descent.  The  result  of  all  this  is,  that  the 
effective  length  of  the  pendulum,  or  that  on 
which  the  time  of  vibration  depends,  will  not 
be  measured  from  the  point  of  suspension  to 
the  position  of  either  the  upper  or  lower  ball, 
but  to  a  mean  position  between  each.  We 
thus  see  that  this  centre  of  oscillation  depends 
very  much  upon  the  centre  of  gravity,  which 
varies  according  as  the  weight  is  concen* 
trated  in  the  ball  or  distributed  through  a 
larger  surface — as,  for  instance,  along  the  rod* 
As  an  illustration  we  may  refer  to  Harrison's 
gridiron  pendulum,  which  we  shall  describe 
more  fully  in  the  proper  place.  The  weight 
in  this  case  being  diffused  over  a  larger 
space  renders  it  necessary  to  construct  the 
whole  system  of  a  greater  length,  to  obtain 
vibrations  of  equal  times. 

Again,  if  we  add  weight  to  the  bob  of  a 
pendulum,  we  make  it  vibrate  slower,  though 
we  do  not  add  to  its  length,  because  we  bring 
down  the  centre  of  gravity,  and  with  it  the 
centre  of  oscillation,  and  thus  increase  the 
effective  length.  But  if  we  add  the  weight 
above  the  centre  of  gravity,  we  shall  pro- 
duce  the  opposite  effect.  Hence  the  addition 
of  mercury  to  a  mercurial  pendulum,  it  being 
added  above  the  centre  of  gravity,  raises  that 
centre,  shortens  the  acting  length,  and  conse- 
quently the  vibrations  are  quickened. 

The  centre  of  oscillation  is  usually  a  little 
below  the  centre  of  gravity,  and  is  identical 
with  the  centre  of  percussion.  If  we  take  a 
stick  or  rod,  we  find  that  there  is  a  certain 
point  beneath  which  if  we  place  the  finger 
the  whole  system  is  supported  in  equilibrium. 
This  is  the  centre  of  gravity.  If  we  strike 
any  substance  with  one  end  of  a  stick,  hold- 
ing the.other  end  in  the  hand,  we  shall  feel  a 
jar.  But  if  we  cause  the  blow  to  be  struck 
at  about  one-third  of  the  length  of  the  stick 
from  the  end,  the  whole  force  will  be  exerted 
upon  the  obstacle,  and  we  shall  feel  no  jar. 
The  same  effect  will  take  place  if  we  grasp 
I  the  stick  at  one-thitd  ot  V\e\«sv^\v  vA«««»«k 
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with  the  further  end.  This  point  is  the  centre 
of  percussion  or  oscillation,  depending  for  its 
position  on  the  manner  in  which  the  matter 
is  distributed  throughout  the  system. 

The  centre  of  oscillation  and  the  point  of 
suspension  are  likewise  convertible  points ; 
that  is,  if  the  centre  of  oscillation  be  made 
the  point  of  suspension,  the  former  point 
of  suspension  will  become  the  centre  of  oscil- 
lation, and  the  system  will  vibrate  in  the  same 
time  as  before. 

If  the  point  of  suspension  be  identical  with 
the  centre  of  gravity,  the  time  of  vibration 
will  be  infinite,  that  is  to  say,  there  will  be 
no  tendency  to  vibrate  at  all ;  but  if  a  force 
be  impressed,  the  system  will  tend  to  revolve. 
Thus,  by  prolonging  the  upper  part  of  the 
pendulum  and  placing  a  weight  at  the  upper 
end,  by  approaching  this  weight  towards  the 
point  of  suspension  the  vibrations  will  become 
quicker,  till  it  passes  that  centre,  when  they 
will  become  slower.  The  effect  of  this  upper 
weight  is  to  remove  the  centre  of  oscillation 
to  a  greater  distance.  We  may  thus  obtain  a 
short  pendulum  which  will  vibrate  as  slowly 
as  we  please.  This  fact  is  applied  in  the  con- 
struction of  the  metroname,  a  musical  time- 
keeper, which  consists  of  a  pendulum  of  this 
description  kept  in  motion  by  clock-work. 
The  upper  bdl  is  moveable,  and  thereby 
the  pendulum  is  made  to  move  quicker  or 
slower. 

As  gravity  is  the  force  which  determines 
the  vibration  of  a  pendulum,  any  change  in 
that  force  will  alter  those  vibrations.     And 
thus  at  the  equator,  where  the  gravity  of 
bodies  is  lessened  in  a  small  degree  by  the 
centrifugal  force  arising  from  the  earth's  ro- 
tation, and  also  varies  from  the  increased  dis- 
tance from  the  common  centre  of  gravity,  a 
pendulum  vibrates  more  slowly  than   else- 
where, and  must  be  made  shorter  to  answer 
the  same  purpose.      Corresponding  results 
take  place  when  a  pendulum  is  carried  to  a 
mountain  top  further  away  from  the  centre 
of  the  earth,  or  when  carried  to  the  bottom  of 
a  mine,  where  it  is  attracted  by  the  matter 
above  it  as  well  as  by  the  matter  beneath. 
^    The  actual  application  of  the  pendulum  to 
clocks  is  disputed  on  behalf  of  three  mecha- 
nicians—Vincent Galilei   (son   of  the  great 
Galileo),    Huyghens,   and   our    countryman 
Hooke.  The  first  of  these  is  said  to  have  made 
a  pendulum  clock  in  the  year  1649  at  Venice  ; 
but  Huyghens  contested  the  honour  of  the 
priority  of  the  application   with  him^  and 
wrote  a  treatise  "  De  Horologio  Oscillatorio," 
from  which  it  appears  that  he  made  or  directed 
the  making  of  a  clock  with  a  pendulum  before 
the  year  1656.    But  long  before  1673,  the 
yomrin  which  this  treatise  was  published.  Dr. 
-Boake  had  studied  the  Btttyeotg  and  arrived  at 


the  conclusion,  that  pendulums  with  short  arcs 
of  vibration  constituted  the  most  accurate 
timekeepers.  He  therefore,  in  1656,  as  ap- 
pears by  certain  records  at  Oxford,  made  a 
clock  which  moved  with  astonishing  unifor- 
mity. He  used  a  heavy  pendulum,  and  made 
it  vibrate  in  very  short  arcs. 

There  exists  evidence  however  to  prove, 
that  an  English  clock -maker  not  only  applied 
the  pendulum,  but  constructed  a  turret  clock 
with  one  for  the  church  of  St.  Paul's,  Covent 
Garden  (since  burnt  down)  some  years  before 
either  of  the  above  dates.  It  seems  that  an 
engraved  plate  was  affixed  in  the  vestry-room 
of  the  old  church,  of  which  the  following  is  a 
copy :  — 

**  The  turret  clock  and  bells  of  this  charch  were 
made,  ▲  d.  1 79  7,  by  Thomas  Grigaon  of  Great  BasscU- 
street,  Covent-Garden,    the  son   and   successor    of 
Thomas  Grignon,  who  (a.d.  1740)  brought  to  perfec- 
tion what  the  celebrated  Tompion  and  Graham  never 
effected,  viz.,  the  horizontal  principle  in  watches  and 
the  dead  beat  in  clocks,  which  dead  beat  is  a  part  of 
the  mechanism  of  the  turret  clock.  Thomas  Grignon, 
senior,  made  the  time-piece  in  the  pediment  at  the 
east  end  of  this  parish  church,    destroyed  by  fire 
A.D.  1795.    The  clock  fixed  in  the  turret  of  the  said 
church  was  the  first  long  pendulum  clock  in  Europe, 
invented  and  made  by  Richard  Harris,  of  London, 
A.D.  164],  although  the  honour  of  the  invention  was 
assumed  by  Yincenzio  Galilei,  a.d.  1649,  and  also  by 
Huyghens  in  1657.    This  plate  is  here  affixed  by 
lliomas  Grignon,  of  this  parish,  the  son  of  the  above 
Thomas  Grignon,  as  a  true  memorial  of  praise  to 
those  two  skilful  mechanicians,  his  father  and  Robert 
Harris,  who,  to  the  honour  of  England,  embodied 
their  ideas  in  substantial  forms  that  are  most  useful 
to  mankind." 

The  elder  Grignon  alluded  to  above  was  a 
cotemporary  and  friend  of  James  Ferguson, 
and  one  of  the  first  members  of  the  Society 
of  Arts  ;  to  which  society  he  presented  a 
regulator  in  the  year  1759,  which  is  yet  to  be 
seen  at  the  apartments  of  the  Society  in  the 
Adelphi. 

fTo  be  continued.) 


A  FEW  WORDS  IN  DEFENCE  OF 

ENGLISH  WATCH-WORK. 

BY   A   MECHANIC. 
{Continued  from  page  82.) 

Before  quitting  the  subject  of  horizontal 
escapements  it  will  be  well  here  to  notice  a 
reason  which  strongly  influenced  English 
workmen  in  seeking  other  forms  of  escape- 
ment, namely,  the  complete  dependence  of 
the  horizontal  cylinder  upon  oil  for  freedom 
of  action,  consequent  upon  its  surface  forming 
the  rest  (as  that  part  of  an  escapement  is 
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Bometimes  called)  which  holds  the  train  of 
wheels  during  the  interral  between  each  im- 
pulse. The  point  of  the  escapement-wheel 
tooth  resting  and  rubbing  upon  either  the 
inside  or  outside  of  the  cylinder  during  the 
greater  part  of  every  vibration  of  the  balance, 
required  constant  lubrication»  and  as  the 
maintenance  of  the  lubricant  (oil)  uniform 
either  as  to  quantity  or  fluidity  was  im- 
possible,  the  impracticability  of  developing 
this  escapement  to  the  point  required  by  the 
chronometer  was  distinctly  recognised. 

Another  escapement,  the  duplex^ 
greatly  influential  in  establishing  a 
charaeter  for  the  Englbh  watch, 
escapement  takes  its  name  from  the  very 
peculiarity  which  may  be  used  to  describe  it, 
namely,  that  it  is  two  escapements  in  one, 
the  smaller  one  being  the  release  of  a  locking 
of  the  other. 

The  duplex  escapement  is  formed  as 
follows.  The  wheel  has  two  sets  of  teeth — 
the  one  a  crown  wheel,  the  other  a  spur 
wheel ;  this  latter  set  of  teeth  locking  on  a 
small  roller  of  ruby  on  the  axis  of  the  bidance, 
having  a  notch  down  one  side  to  allow  the 
teeth  to  pass  and  admit  the  upright  tooth 
next  following  such  passing,  tooth  to  engage 
and  impel  an  impulse  pallet  on  the  same 
:  thus— 


wherein  the  said  impulse  pallet  is  supposed 
to  be  transparent,  and  the  spur  or  long  tooth 
in  the  notch  just  about  to  escape.  This 
wheel  will  at  once  be  perceived,  although 
somewhat  easiier  of  execution  than  the  hori- 
xontal,  to  be  still  sufficiently  complicated, 
while  if  to  that  be  added  the  minuteness  and 
delicacy  of  the  ruby  roller,  and  the  absolute 
necessity  in  this  escapement  for  the  most 
delicate  accuracy  of  workmanship,  there 
would  i^pear  but  little  advance  made  by  its 
contrivance. 

The  uninitiated  may  ask,  Where  is  the  great 
deUeaey,  beyond  the  making  of  the  ruby 
roUer,  in  tbis  escapement  7    The  answer  & 


found  in  the  fact,  that  as  this  escapement 
gives  impulse  only  in  one  direction,  the 
whole  angle  of  escapement  for  the  long  teeth 
has  to  be  performed  by  the  balance  before 
the  impulse  action  can  be  started  ;  hence  the 
great  tendency  of  any  external  motion,  by 
suddenly  reducing  the  extent  of  the  vibration 
of  the  balance,  to  fail  in  effecting  the  said 
unlocking,  which  results  in  the  stopping  of 
the  watch.  This  tendency  can  only  be  re- 
duced to  its  minimum  by  the  reduction  of 
the  diameter  of  the  ruby  roller  to  the  utmost 
limit  of  sufficient  strength,  and  abo  the  depth 
of  engagement  with  it  of  the  long  teeth  of 
the  wheel ;  every  such  diminution  in  the  sise 
of  the  roller  implying  a  corresponding  de- 
crease in  the  diameter  of  a  part  of  the 
balance  axle,  and  each  reduction  of  depth 
making  the  pressure  of  the  wheel  on  the 
axle  so  reduced  more  and  more  to  approxi* 
mate  to  the  action  of  the  levers  in  a  Stanhope 
press — the  most  disadvantageous  form  possible 
for  pressure  in  such  a  case  ;  thus— 


representing  pairs  of  radii  of  roller  and  wheeL 
In  each  instance  the  eye  will  readily  perceive 
the  greater  power  which  each  successive 
arrangement  has  to  force  the  centres  of  motion 
apart,  and  causing  the  very  indispensable 
freedom  of  the  fine  balance  pivots  in  their 
holes  to  occasion  serious  difficulty.  Still  the 
performance  of  this  escapement  when  well 
executed  is  so  good,  that  where  a  close  rate 
was  desired  it  has  always  been  a  favourite^ 
provided  always  that  it  never  got  subjected 
to  rough  usage,  to  which  its  natural  ddicaqr 
has  always  been  a  barrier. 

This  will  be  the  proper  place  to  recur  to 
the  fusee^  as  it  was  during  these  gradual 
developements  of  the  pocket  time-keeper  that 
it  became  necessary  to  contrive  the  means 
of  keeping  up  the  motion  of  the  balance 
during  the  operation  of  winding:  for  each 
successive  improvement  of  escapements  was 
found  to  be  coupled  with  a  disposition  to 
set,  that  is,  to  discontinue  impulse  on  the 
reduction  of  motion  in  the  balance  ;  in  other 
words,  impulse  in  these  escapements  did  not 
begin  until  the  balance  was  moved  a  certain 
number  of  degrees  round,  so  that  the  act  of 
winding  was  pretty  sure  to  stog  thA  watclu 
Beyond  tins,  the  duplex  if  %»  ^ixAn^VycinxK 
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to  the  nicety  that  ita  perrurmnnce  was  vitiated 
hy  the  additional  result  of  the  piece  retro- 
grading during  the  act  of  winding. 

The  gtnaff  fusee  was  the  result  of  this 
r.t'cessity,  and  is  constructed  as  follows  :  - 
The  click  or  pall  and  its  sprin;;,  which 
retains  the  fusee  in  tlia  pluce  to  which  it  is 
lifted  or  wound  by  the  key,  is  removed  from 
the  first  wheel  and  mounted  on  a  thin  steel 
plate  interposed  between  the  fusee  and  the 
said  first  wheel,  through  which  and  the  first 
wheel  beneath  it  the  fusee  axle  passes  loosely, 
the  whole  being  kept  to^retber  by  a  collnr  of 
steel  fastened  to  the  axle  below.  The  edge 
of  the  steel  plate  is  cut  into  what  are  called 
ratchet  teeth,  that  is,  short  teeth  slanting  in 
one  direction,  thus —  ^ 


which  permit  motion  in  the  direction  of. the 
natural  action  of  the  first  wheel,  but  stop  all 
retrogression.  Between  this  steel  plate  and 
the  first  wheel  is  placed  a  flat  spring  (^.  1),  of 
such  strength  that  the  mainspring  ofthe^piece 
can  but  just  bend  it  up  ;  one  end  being 
attached  to  the  steel  plate  or  ratchet,  and  the 
other  end  to  the  wheel  (^.  2),  with  a  locus 
of  motion  of  the  free  end  amounting  to  about 
two  teeth  of  the  first  wheel,  the  same  being 
detennined  by  a  pin  moving  in  a  long  faole 
in  the  wheel,  thus — 

This  spring    being    constantly  bent  by  the 

£ull  of  the  chain,  the  force  of  the  spring  may 
)  removed  for  some  minnfes.  Its  place  being 
supplied  by  the  aforesaid  spring  with  a 
d^ree  of  accuracy  of  pull  proportionate  to 
the  nicety  of  its  execution. 

The  lever  escapement — the  most  popular 
one  of  the  present  day  from  its  hardness 
and  ease  of  execution — is  the  clock  wheel 
pallets  and  pendnlum  reduced  to  the  portable 
Ana,  bj^the  iiotable  addition  of  a  locking 
aetioa  ia  the  paUeta  (ienweJrea,  allowing  of 


complete  detachment  of  the  balaitce  during 
the  greater  portion  of  its  vibration,—  the 
wearing  parts  being  simple,  and  therefore 
easily  armed  with  suifaces  of  hard  slone  so 
03  to  prevent  their  wear. 

This  escapement  consists  of  a  wheel  having 
teeth  slanting  forward,  so  as  to  act  by  their 
points  only  ;  the  pallets  into  which  the  wheel 
works  resembling  exacily  the  ordinary  clock 
pallet,  except  thst  the  plane  of  rest  is  straight 
instead  of  being  portions  of  circles  having  the 
centre  of  action  of  the  pallet  as  their  centres. 
These  planes  incline  a  small  quantity  back- 
ward,  and  thus  give  the  pallet,  by  the 
forward  pressure  of  the  wheel,  a  disposition 
to  hug  the  wheel,  thus  effecting  the  complete 
detachment  of  the  train  from  the  balance 
after  giving  impulse.  The  impulse  given  by 
the  wheel  when  acting  on  the  driving  planes 
of  the  pallet  is  transmitted  to  the  balance 
by  0.  lever  (the  origin  of  its  name)  fastened 
to  the  pallets  and  extending  in  any  direction 
required  to  the  balance  and  its  roller.  This 
roller  is  simply  a  disc  of  steel  carrying  a 
small  pin  of  hard  stone,  which  the  lever  is 
forked  to  receive. 

The  action  of  this  escapement  is  as 
follows  ; — Supposing  the  balance  to  have  re- 
turned from  oneof  its  excursions,  by  the  action 
of  its  Spring  the  pin  enters  the  fork  ;  a  very 
small  motion  of  this  fork  (or  lever  in  which, 
as  mentioned  before,  it  is  made)  causes  the 

Siallet  to  move  from  the  position  in  which  it 
ncked  the  wheel  into  that  position  in  which 
the  wheel  falls  on  to  its  driving  plane,  when 
the  lever  instantly  becomes  the  driver  instead 
of  the  driven,  and  continues  to  be  so  until  the 
tooth  of  the  whcpl  falls  off  the  end  of  that 
pallet,  and  a  tooth  falls  on  to  the  locking 
plane  of  the  other  nib  of  the  pallet.  This 
action  is  repeated  in  the  opposite  direction  on 
the  return  of  the  balance  from  the  excursion 
so  set  up.    Thus — 
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the  angle  of  escapement  being  capable  of 
oonsiderable  variations  to  suit  the  various 
purposes  of  wear,  adjustment,  &c. ;  and  al- 
though in  consequence  of  the  sliding  action 
of  the  driving  wheel  upon  the  inclined  plane 
of  the  pallet  it  is  dependent  upon  oil,  the 
broadness  of  the  surfaces  and  other  little 
arrangements  make  it  in  practice  a  capital 


and  very  manng'eable  escapement. 

Becent  improvements  have  been  made  in 
this  escapement,  greatlj  enhancing  its  adapt- 
ability to  the  very  best  sort  of  pocket 
watches ;  but,  as  their  authors  are  still  living, 
I  forbear  to  speak  upon  what  they  might 
better  like  to  describe  themselves. 

{To  be  continued,) 


PLATES  ILLUSTRATIVE 


OF  THE  PRINCIPLES    OF  MR.  HARRISON'S 
TIME-KEEPER. 

(^Continued  from  page  79.) 


Fig.  8. 
a  a  arc  the  Pallets/of  ten  times  the  size  that  they  are  in  the  Tiinc-kcepcr.    J^^e  dotted 
lines  from  24th3   of  the  circle,  show  the  power  the  balance- wlieel  has  to  impede  tiie 
motion  of  the  balance  by  the  declivity  on  the  back  of  the  paUets,  at  any  the  same  Ume 
whenever  it  shall  haye  the  greatest  power  to  give  it  motion. 


94 


fbb  HOttOLOGtCAL  JOUBKAL. 


•-  ■'   ^ 


Fi«.  9. 


V 


•••-. 


Is  to  shew  the  proportion  between  the  balance,  the  balance-wheel,  the  balance-wheel  teeth » 
the  pallets,  and  at  what  distance  the  wheel  acts  from  the  centre  of  the  balance.  A  A 
represents  the  balance,  B  B  the  balance*whee1,  a  a  the  pallets,  and  hbbbhb  the  balance- 
wheel  teeth. 


THE  GOING-BARREL  AND  THE  FUSEE. 

To  the  Editor  of  the  Horolooxoal  Jourkal. 

Sir,— I  perfectly  agree  with  "  A  Mecha- 
nic," that^  the  fusee  is  a  great  improvement 
on  the  going-barrel ;  nevertheless,  prejudice 
must  not  lead  us  to  ignore  the  advantages  of 
the  latter.  No  watch-maker  would  put  a 
going- barrel  to  a  chronometer  or  frame  move- 
ment, neither  would  he  attempt  to  introduce 
a  fusee  in  a  watch  of  the  thickness  of  a  crown 
piece;  conscquentlj  there  must  be  a  point  in 
the  heights  of  movements  at  which  the 
change  from  the  fosee  to  the  going-barrel 
2>eiieiicially  takes  place.  The  public  toiU 
hMve£at  watches  $  and  if  we  do  not  make 


them,  they  will  bay  them  of  foreign  construc- 
tion. £  have  seen,  of  late  years,  three-quar- 
ter plate  movements  much  too  flat  for  fusees  ; 
there  is  a  deficiency  of  power  in  them,  and 
the  chains  are  too  thin. 

The  superiority  of  the  fusee  consists  in  a 
uniform  power  applied  to  the  train. 

The  advantages  of  the  going-barrel  are  :  — 
Ist.    Greater  motive  power.* 
2nd.  Greater  simplicity. 
3rd.  Avoiding  the  friction  of  the  fusee 
pivots. 
Now,  to  leave  principles  and  come  to  facts. 
Some  years  ago  I  conducted  a  series  of  com- 
parative  triab  with  the  fusee  and  going- barrel ; 

*  This  only  applies  to  flat  watcbes. 
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bot  having  mislaid  tlie  papers,  I  last  week 
took  flix  watcLes  of  equal  quality,  with  flat 
baUnce  springs,  duplex  and  lever  respectively 
leaped,  finished,  and  timed  bj  the  same  work- 
men, and  I  noted  the  diSerence  of  their  rates 
betweea  the  first  three  hours  and  the  lut 
three  hoars  of  the  twenty-four.  The  follow- 
ing is  the  result  :— 

lit  day.     3d  da;.    3d  day. 

A.  Fiuee  Daplex 0  0  ~1 

B.  Fa*Ml<eTer —1  —1  -0  5 

C.  Fusee  Lever —0-5       —I  — 0'9 

D.  Going-burrcl  Duplex  +0.3       +0  5       +0  S 

E.  Guing-bairel  Lever  ..    -2  0  -a 

7.    Going-barrel  Lever...   +1  +1  +0'5 

This  table  exhibits  the  performance  of  three 
diji,  showing  how  many  seconds  each  watch 
gained  or  lost  during  the  lost  three  hoars  of 
the  twenty-four,  compared  with  the  first 
ibree.  For  example :  D,  a  going-barrel 
dnplex,  gained  half  a  second  more,  for  three 
toRcessive  days,  during  the  last  three  hours 
thin  it  did  during  the  first  three.  I  then 
coDlinned  the  trial  for  three  hours  beyond 
Ike  twenty-four,  also  for  tlie  first  and  last  sii 
lioiirs,  without  any  appreciable  difierence  in 
ttie  resuU. 

It  will  be  nanarked,  that  two  of  the  going- 
twrel  watches  gained  during  the  last  three 
Ixmny— the  reverse  of  what  might  have  been 
utidpated. 

These  trials,  conducted  in  perfect  fairness, 
woold  lead  to  the  supposition  that  the  supe- 
riority of  the  fusee  is  more  apparent  than  real 
with  regard  to  the  performance  of  the  watch  ; 
■nd,  to  throw  some  additional  light  on  the 
•uigect,  I  have  translated  an  article  on  the 
gwDg-barrel  by  M.  Henri  Robert,  of  Paris, 
pnblished  in  "  La  ficience,"  which  I  have 
the  [Measure  to  enclose. 

£inucT  rsoM  ay  Aiticle  oh  tbe  Oonro-BmREL 
trmtat  lo  Nautical  CuaoMOUBTkRi,   ht   M. 

I  now  oome  to  eontider  the  irreguloritj  of  the 
fnt  of  tbs  iup  and  bottom  of  the  springs  and  chenc« 
At  rjiifcrence  during  the  first  honn  or  work  cumpucd 
■iili  ibe  last.  M;  predcccaBun  ccmetlicd  ihia  mIgI; 
^ibe  uachroaiim  of  the  vibratioDi  of  tbe  balnncc, 
^  Ilio  balance  ipring.  Others  had  •earchcd,  in  secret, 
ilHitn  were  not  a  means  ofintrodncing  in  the  barrel 
ichange  which  would  prodace  an  eqaalitj  similar  to 
■hi  oT  tbe  faM«  1  they  attempted  to  employ  a  barrel 
Jiiided  in  two  in  itj  height,  and  coulaining  two 
'pring* ;  they  pretended  Ihas  to  obtain  a  certain 
t^nitibiinm.  Being  enlirvly  against  these  complica- 
linii^  aecoKiv  tho  fuee  only  of  the  addidonal  labaar 
tkit  it  intTDdneea  Into  the  primary  construction,  and 
putieiilariy  in  tbe  work  that  remains  to  be  done  to 
■djut  tlia  ideee,  X  ihonld  not  tMnk  of  applying  my- 
irifto  neb  qrKcmik 
IT  yoa  MtiM  what  Ivqipeni  when  a  bairel  is  very 


empty  and  as  yon  conlione  winding  the  spring, 
directly  the  exterior  torn  has  qoitled  tho  rim  of  the 
barrel  tlic  spring  coils  in  a  spiral,  and  the  radlni  ol  the 
exterior  tnm  of  tho  spiral  line  becomes  shorter  than 
that  of  the  interior  of  the  barrel  ;  by  continuing  tEio 
winding  of  tho  spring,  [he  spiral  which  ii  fonns  is 
mare  and  more  retracted,  and  the  radios  of  the  exte- 
rior turn  becomes  gradually  shorter.  Yon  soon 
recognize  here,  as  in  tbe  fusee,  a  lever  or  variable 
radius  which  diminishes  as  fast  at  the  elastic  force  of 
the  spring  angmcnti. 

This  observation  made,  il  is  easy  to  obtain  tho 
advantages  reautting  from  it.  It  is  with  the  view  of 
obtaining  these  advantages  that  I  dispose  my  barrel*, 
arbors,  and  springs  ;  and  experience  has  proved  tho 
excellence  of  these  means. 

To  render  this  more  intelligible,  we  must  have 
recourse  to  figures. 

Fia.  1  F^.  S. 


Fig.  1  represents  the  spring  wound  at  tbe  moment 
that  the  exterior  tarn  quits  the  rim  of  the  barrel ;  the 
spring  (herefore  pulls  the  rim  according  to  the  line 
FF',  tangent  to  the  curve  deacribed  by  the  last  turn 
of  the  spring  at  this  point )  CP  is  the  radius  of  this 
Carre,  F  the  power,  C  the  point  of  rest,  and  R  the 
resistance.  The  force  acta  then  on  the  realslance  by  ■ 
IcrerCPg  but  when  the  apri^S  is  more  coiled,  as  in 
Fig.  2,  it  acts  on  the  barrel,  always  according  to  the 
line  FF',  by  a  lever  which  is  reduced  to  tbe  lenglh 
C  F,  while  tlie  distance  of  B,  tbe  resistance,  from  the 
point  of  rest  does  not  change.  It  is  evident  that  the 
same  thing  happens  as  with  the  fniee  ;  that  is  to  say, 
the  moment  when  the  laal  Inrn  of  the  spring  detaches 
itself  from  the  rim  of  the  barrel,  the  lever  by  wtiidi 
the  motive  power  acts  diminishes  progressively  as  tbe 
dnstic  force  augments. 

results,  then,  that  if  yoD  dispose  the  body  of  tbe 
arbor,  the  siie  of  the  barrel,  and  the  spring  in  proper 
proportions,  you  can  compeniale  the  aagtaentation  of 
the  elastic  force  by  the  variable  length  of  tbe  lever. 

Ton  must  particnlarly  notice  (and  thia  is  whatyoa 
do  not  always  see  at  first),  that  although  the  point  of 
attachment  is  at  the  point  U  of  the  barrel,  and  at  ■ 
constant  distance  from  the  centre,  nevertheless  tba 
force  of  the  spring  acts  according  to  tbe  tangent  of  the 
exterior  cnrve  which  the  outer  tnm  of  the  spring 
describe*,  and  consequently  by  a  lever  equal  to  the 
radios  of  that  curve. 

remains  to  be  seen,  wbethor  we  eon  arrive  at  a 
perfect  eqaality  of  the  force  tnumiued  to  the  Irtiii, 
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US  vith  iho  fuKo.    We  will  aniirer  on  that  subject    stuff  in  contact  with  tiiQ  collet.     This  might 

what  a  very  clerer  Eogliah  conEtructor,  Mr.  Charles  I  possibly  act  OS  a  protection  (more  or  less  per- 

Froilihani,  said  In  the  hallj  of  the  Exhibllibn  (1855)  I  feet)  from  that  rust  which  is   so   fatnl  to  this 

before  tercral  horologista,  when  we  were  contesting  '  spring.     At  any  rate  it  can  <!o  no  harm,  whicll 

with  him  the  perfect  ndjustmont  of  the  fuseo.    He  aaiil,  !  js  more  than  can  be  B.iid  of  every  prescription 

"  that  n  perfect  ailjnstmcQt  of  the  fusee  did  not  tronbio     including  new  or   untried  medicines,  while  it 

him  lit  all ;  that  he  only  required  an  approximation,     possesses  the  agreement  of  a.  well- recognised 

and  a  free  development  of  the  epring."    And,  ia  fact,    philosophy. 

the  most  clover  consiniclora  have  all  their  fnsecs  of  Tour's)  respectfulty, 

the  same  curve,  and  do  not  alter  them  to  suit  the  GnOMoX. 

■pring  ;  and  as  for  us,  we  Ehonld  flnd  it  difficult  to 

believe  him  who  afflnncd  that  he  cut  each  ofhis  fuseei  

to  each  spring,  for  the  attjustment  he  might  get  to-day 
wodM  not  do  in  six  months. 

With  the  going-baiTcl  I  have  many  times  repeated 


EXHIBITIONS  AND  PRIZES   FOR 

nun  iiic  uui.iK-ui...t.  .  U..O  ".»..j  i.u.^.  .^r™ —  rciMPPTiTinw 

the  cxperunent  of  comparing  a  piece  during  twenty-  ^juairjiiiii«ji.i. 

four   hours  every   third  hour,  without  finding  any  To  rA*  EAW  y'rt*  Homwoical  Joomai.. 

difference  worth  remarking.  ..•        c                   ,        .         t     ju         i 

bir, — Some   nionths   since  I  addressed  a 

I  am,  Sir,  your  obedient  Servant,  letter  to  you,  as  the  organ  of  the  British  Horo- 

CoRNniLL.  logical  Institute,  whicIi  you  kindly  Inserted, 

P. S.  In  reply  to  "  Vertical  "  I  beg  to  say,  •*"' "''■^'»  ^'^.f^  ?«'  «""4^^  note^y.       . 

that  his  difficulty  may  be  overcome  b/making  ,  The  Council  of   the    British    Horological 

the  dials  of  silver  and  depositing  a  coat  of  {."."'"^^^  ^"■''^  P^'^f^fd    us.  amongst   other 

aluminium    by  the    electro  process.     Clock  thinp  in  their  capital  bill  of  fare,  to  promote 

dials,  barometers,  &c.,  might  be  made  of  brass,  emulation  amongst  the  real  artists  by  exhi- 

K«&  Society  of  Arts  Journal,  Feb.  4th.  ^'"<""'  ""d  prizes  for  excellence  or  originality. 

'  As  a  manufacturer,  conscious  of  the  necessity 

for  B.  thorough  knowledge  of  the  art  if  there 

is  to  be  any  hope  of  success  beyond  the  mere 

PnnTPPTtnw  TrnnM  ■Rr'tlT  production  of  goods  on  established  models,  I 

PROTECTION  FROM  KCST.  have  from  time  to  time  felt  the  advantage  that 

To  tkt  Editor  of  An  Smoumcu.  Jovmill.  might  be  derived  by  stimulating  novelty— not 

„,        _                               ,-   .              .  the  irregular  suggestions  of  mere  eccentricity, 

Sir,--I  beg  to  avail  myself  of  your  columns  (^^  ^^-^  directed  by  some  original  propo- 

to  make  a  suggestion  to  my  brother  chrono-  gi,;^^^    ^^^jj   ^^    manufacturers   might    well 

meter-makers;  and  am  emboldened  to  do  so  defray  the  expense  of,  and  workmen  be  pleased 

by  the  manner  in  which  you  appear  to  give  to  compete  for. 

publicity  to  whatever  may  tend  to  the  advance-  j  ^^all  mark  my  sincerity  in  this  maUer  by 

ment  of  our  art.  assuring  you,  Mr.  Editor,  that  whenever  the 

For  many  yearn  past  I  have  observed  thai,  Council  of  the  Institute   shall   have  made 

under  favourable  circumstances  (or  perhaps  their  arrangements  for  the  purpose,  I  wiU 

UHfavourable  would  be  the  word  employed  „,      jf                 ^  ^^^^^^    ^^^     ,„^  ;„  jh^ 

by  the  Buff'erer)  watch-work  ahows  a  disposi-  ^ands  of  the  Council  the  conditions  and  the 

tion  to  rust  with  a  rapidity  which  I  can  only  ^^^^^^  ^^  ^^^  premium  to  be  given  ;  and  I 

conceive  due  to  the  galvanic  circuits  formed  f^  pg^ain  that  many  of  my  brother  manu- 

by  Its  various  metals  &c.  in  the  presence  of  tempers   will  oome   forward  in    a    similar 

moisture.  ^ 

■^TiL'^  ^T  ^'""^  "^  that  simitar  circuits  '"             You^b,  respectfully, 
might  be  made  by  arrangement  to  serve  useful  ^       "^  a    aixvr^CtVWElt. 
instead  of  noxious  purposes,  if  designed,  in- 
stead of  occurring  as  it  were   by  accident,                      

somewhat  in  the  same  way  that  Sir  Hum- 
phrey Davey  protected  the  copper  sheathing  APPLICATION  OF  ELECTRIC  CURRENTS 
ofships' bottoms—namely,  by  keeping  in  con-  jq  ORDINARY  CLOCKS, 
tact  with  the  parts  most  vulnerable,    and  -.    ,    „■ 

which  it  is  most  desirable  to  preserve  from  "  "*  ^'''^  "-f  ^  Hoeolooicii.  JoDBBii.. 

rust,   some   much  more   highly  oxydizable  Sir, — In  common  with  many  others,  I  have 

metal.  to  thank  you  for  the  interesting  account  of  the 

I  therefore  beg'  to  suggest  that  the  pcndu-  Liverpool  system  of  synchronous  indications 

lum  spring  should  in  future  be  pinned  in  with  of  time  by  means  of  public  clocks. 

xJa<i  or — what  would  perhaps  be  better— a  The  results  are,  doubtless,  very  desinbta  ; 

bo6a<arlump  of  zinc  elipped  on  the  balcmce  but  I  tliink  that  the  plan  used  is  turdl;  of  « 
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natare  to  warrant  us  in  saying  that  if  the 
current  does  not  pass,  the  ordinary  time- 
keeping properties  of  the  clock  would  not  be 
injured. 

The  plan  described  makes  the  bob  of  the 
pendulum  a  hollow  coil  of  wire,  which  vibrates 
over  certain  permanent  magnets. 

Now  it  is  a  fact  well  known  to  electricians, 
that  an  induced  current  will  be  prodaced  in  a 
coil  so  situated.  In  fact,  this  forms  the  prin- 
ciple of  the  magneto  electric  machine,  which 
produces  currents  of  electricity  without  the 
use  of  a  voltaic  battery. 

The  effect  of  this  induced  current  would 
be,  to  bring  the  pendulum  under  a  governing 
power  which  we  know  to  be  extremely  varia- 
ble, producing  as  a  necessary  consequence  a 
varying  rate  in  the  clock.  But,  even  if  the 
permanent  magnets  were  removed,  we  should 
still  have  the  magnetism  of  the  earth  to  deal 
with,  and  it  would  be  found  that  the  position 
of  the  plane  of  vibration  of  the  pendulum 
with  respect  to  the  earth's  axis  would  affect 
its  performance. 

I  am,  your's  obedently, 

Polaris. 


DECIMALS.    No.  4. 

CContinued  from  page  83.) 

After  what  has  been  said  in  the  three  pre- 
ceding articles  we  hope  wo  are  justified  in 
presaming  that  our  young  readers  (to  whom 
these  articles  are  more  particularly  addressed) 
will  have  no  difficulty  in  following  us  throu;»h 
this  portion  of  our  latst  endeavour  to  convey 
to  them  in  a  simple  and  familiar  way  a  know- 
ledge of  that   portion  of  arithmetic  which 
forms  the  stepping-stone  to  almost  all  calcula- 
tions in  the  science  and  practice  of  mechanics. 
^Ve  well  remember  our  own  unaided  eiforts 
to  acquire  a  knowledge  of  those  principles 
which  in  these  articles  we  have  attempted  to 
communicate  to  others.     We  cannot  forget 
the  apparent  anomaly  which  presented  itself 
to  our  minds  when  we  found  that  by  multi- 
plying two  or  more  numbers  together  we  had 
for  the  product  a  number  less  than  either, 
tod  when  by  dividing  one  number  by  another 
that  the  quotient  should  actually  be  greater 
than   the  number  to   be  divided.     A  little 
patience,   however,   and  thought  soon  over- 
came the    apparent    contradiction,   and  we 
became  deeply  impressed  with  the  necessity 
which  exists  for  expressing  all  general  rules 
in  terms  which  shall  be  equally  applicable 
to  all  the  cases  to  which  such  rules  are  in- 
tended to  apply.     With  the  foregoing  facts 
forctblj  impressed  upon  our  memor/  it  was 


that  we  inade  the  remarks  upon  the  term 
multiplication  in  our  last.  Similar  remarks 
are  equally  applicable  to  the  present  portion 
of  our  subject,  viz.,  the  division  of  decimals. 
When  one  number  is  to  be  divided  by  another, 
the  term  division  in  its  ordinary  acceptation 
implies  that  the  number  to  be  divided  is  the 
greater  of  the  two  ;  but  this  is  not  always 
the  case.  Presuming  that  our  readers  under- 
stand the  terms  dividend^  divisor^  quotient^ 
and  remainder  to  mean  respectively  the  num- 
ber to  be  divided  ;  the  number  by  which  we 
divide  ;  the  number  of  times .  or  fractional 
parts  of  a  time  that  the  second  is  contained  in 
the  first ;  and  that  number  which  remains 
after  the  divisor  has  been  taken  out  of  the 
dividend  any  definite  number  of  times  or  frac- 
tional  parts  of  a  time,  we  proceed  with  our 
explanation. 

If  we  wish  to  divide  any  given  nubiber 
by  another  — say,  for  instance,  16  by  4,  or 
by  2,  or  by  1,  what  is  it  we  seek?  The 
answer  is  plain, — to  discover  how  many  fours, 
twos,  or  ones  there  are  in  16,  and  tlie  quo- 
tients tell  us  there  are  4  fours,  8  twos,  or  16 
ones  in  that  number.  But  when  we  divide 
by  a  decimal,  say  'S,  we  seek  to  find  how 
many  times  '5  (which  is  equivalent  to  J)  is 
contained  in  the  number  16,  and  the  quotient 
will  be  more  than  16 — it  will^  in  fact,  be  32. 
If  we  divide  the  same  number  16  by  "1 
(one-tenth),  the  quotient  will  be  160,  there 
being  160  tenths  in  16  ;  so  that  for  every 
division  by  a  decimal  only  we  have  an  in* 
creased  quotient. 

Again,  let  us  divide  •?  {decimal  (Ex.  l.) 
seven)   by   the  whole  number  7  :      7)  •? 

here  the  divisor  is  ten  times  greater      

than   the   dividend,    and   it   would  *1 

appear  ridiculous  to  require  a  novice 
to  tell  how  many  times  the  number  7  is  con- 
tained in  a  number  ten  times  less  than  itself ; 
but  what  we  really  require  is,  not  what  por- 
tion of  '7  (7  tenths)  is  the  number  7,  but 
what  is  the  7th  part  of  -7  (7  tenths),  and  the 
answer  is  '1  (one  tenth),  as  exhibited  in 
Example  1. 

The  actual  process  in  the  division  of  deci- 
mals is  precisely  the  same  as  in  that  of  wliole 
numbers,  after  having  attended  to  the  follow- 
ing precautions  :  First,  whenever  there  are 
decimal  figures  in  the  divisor,  and  the  divi- 
dend contains  none,  or  a  less  number  than 
there  is  in  the  divisor,  ciphers  must  be  added 
to  the  decimal  part  of  the  dividend  till  the 
number  therein  equals  or  exceeds  the  number 
in  the  divisor.  Secondly,  the  division  must 
always  be  carried  on  till  the  whole  of  the 
decimal  figures  or  ciphers  in  the  dividend 
have  been  made  use  of;  after  wliich  there 
should  be  pointed  off  from  the  right  hand  of 
the  quotient  as  many  ^Vei<(^»&  ^at  ^^vcwiNa  ^a 
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multiplied  by  3-1416- givea  •0538506+ HB 'tweeD   it  and   tho  spring   four   ninlha,   and 

its  area,   and  which  it  will  be  seen  is  one-  I  tbererore  occupies  five  ninths   of  the  wliole 

oinlh  of  •502656+,  the  area  of  the  barrel,  area  of  the  barrel,  consequently  (by  Euclid, 

The  space  nnoccupied   by  the  arbor  will  Bk.  12,  Prop.  2,  vii.,  that  the  areas  of  circles 

therefore  be  eight-ninths  of  the  whole  barrel  are  as  the  squares  of  their  diameters)  wo  have 

or   -446805+;   and  half  of  it  (-223402  +  )  the   foUowing  proportion ;    Asi:i::(J)': 

the  area  occupied  by  the  spring.  ,    /•»,,  n,  ..  i  .  k  .  .' 64  .  6x -64        3-20 

TheareaofthebarreKincludingthBtoftbe         ^"s'    v^'.  a»  i  •  0  .  • -g g"  ""  ^ 

arbor),  after  subtracting  the  apace  occupied  the  square  of  the  diameter  of  the  entire  per. 

by  the   apnug,   is  (-502656  —  '223402+)  3-20 

■2792S3+;  and,  by  the  reverse  of  the  rule  *'""    within    the    spring  ;     and   •  -g-  — 

for  finding  the  area,  the  radius  will  be  found  /^~9n       i  .7001: 

tobe  '29814.     Thus,  v-i^  =  LJ^2Z  =  -596166  of  on  inch,  the 

Area  — R'  X  S-14I6—  ^.     ^         r  ^        .,         .           ,  '502656 xS 

Eadius  _  square  root  of  area  divided    "^""""^^^f '^^  ""."'  P"""""'  *'''*  ~^9 

by3-1416+     And  ='2792533  &c  its  area. 

Ihesquareof  •279253+divldedby3-l416+  ,  Subtracting  the  bst-named  diameter  from 

is  -29814+,  the  distance  from  the  centre  of  ^'i"!"^,!''^^"'"';^''  '^^  ^V^  "S—  -SgeieC  = 

the  barrel  to  the  inner  turn  of  the  spring  ;  '203834  for  that  portion    of   the  diameter 

and  by  deducting  the  radius   of  the   arl«r  ?^<^"P'.^f  ^^  ^^^  ^P""S'  °'  "Z^'"}.  ^^^^  ^'"2 

(M333+)is '164809+ the  distance  from  the  26  thicknesses    we  have,    by  «lividing    this 

arbor  to  the  inner  turn  of  spring  when  no-  diameter  by  26,  thus  '..     ^?-    =  '00784  of 

wound  and  in  the  barrel.  -^^ 

By  enbtracting  from  the  radius   of    the  »"   '"<=''  neta\j,  for   the   thickness    of  the 

barrel  (-4)  the  disUnce  from  the  centre  of  spring  ;    whence  wo  have,  by  dividing  the 

the  barrel  to  the  inner  turn  of  the  spring  ^""ea    of    the  spring  by  tho   thickness,  vii. 

(-29814+)  it  wiU  leave -1018576+  as  the  :^??12!££i^- =  28-5  inches  forthelength; 

Ihickneaa  of  the  (13)  coils  of  the  spring,  and  '00784 

1^  dividing  by  13,  will  give  the  thiokneaa  of  and  lastly,    by  subtracting  '26666&C.  from 

the  apring  '0078352  +  .  '596166,  wehave  that  portionofthediameter 

The  area    occupied   by   the  spring   whs  which  is  occupied  by  the  space  between  the 

foond  to   be    -228402+,    and  the  thickness  arbor  and  spring,  which  is -596166 —  -26666 

'0078352+ ;   the    length  will  therefore  be  =  -3295  of  an  inch. 

'                  by     '0078352  +  )  The     following     therefore    will     be    the 

diameters,  areas,  8cc.  of  the  various  parts  ; 

Jftft:    +  after  the  d«eimali  ripiifle,  thtt    there  '^T  "1"'™.^^''?  »*">  1"""«°  *"'"«  ""^'*^ 

ii  som  remainder.                                    „  „  with  an  asterisk  :— 

fi.  H.  Diameter*.          Areu. 

1.  The  orbor  '266666     '0558507' 

a      J"  ^T  """";""'  «-^'..    .-  2.  Space  between  the  J. 3295.       -22340266 

According  to  the  question,  -8  is  the  dia-  arbor  and  spring  ) 

meter  of  the  ban-el,  and  4=- '266666  &c.,  3.  Portion    occupied  |  .onqgq.*  .92340266 

the  diameter  of  the  arbor  ;  and,  by  the  well-  by  the  spring       } 

known  rule  for  finding  the  areas  of  circles  4.  Wholespace  with- 1  ,-Q-.,e,.     .a-Tonrqa 

from  their  diameters,  we  have  ( -B'  X  ■  7854)=  in  the  spring       /    59t>t*>l>       ^  'y^S-J^ 

•502656  of  an  inch  as  the  area  of  the  barrel,  5.  The  barrel                 '8                -502656 

^8'                           9  7.  Length  of  spring  28-5* 

nearly    as  the  area  of  the  arbor,  which  is  __^__^____^ 
one  ninth  the  area  of  the  barrel,  and  being 

anbtracted  fTBm  the  area  of  the  barrel  leaves  GREENWICH    TIME-BALLS, 
eight  niotbi  of  the  said  area  for  the  areas  of 

the  apace  between  the  arbor  and  spring,  and  To  tie  Editor  oftht  Hoaoi^icu.  Johbiial. 

of  the  part  occupied  by  the  spring ;  and  these  SiR, — The  erection  of  time  balls  or  soma' 

two  bung  equal  will  each  be  equal  to  four  phores  is  now  becoming  a   matter  of  much 

ninths  of  the  area  of  the  whole  barrel,  vis.  importance  in  our  principal  towns  or  seaports, 

•i^5??ii<_. 22340266  te.  ofanmoh.  '  "'"'''  ?""  "'  "<""   "'  your   coolributor. 

g  would   render  a  great  service  it   you    couitt 

As  tho  whole  of  that  part  of  the  barrel  con-  enligliien    your    readers   a   little  ui>on  their 

tained  within  the  inner  turn  of  the  spring  coJislrucliun,  and  the  moat  improved  means 

comprises  the   two  areas,  vii.,    that  ol"    the  now  adopted  with  respect  to  their  manage- 

arbor  one  ninth  and  that  of  the  space  be-  ment.    1  am,  Bir,  701UB  ha.              'Mv»x- 
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QUESTIONS    FOR    SOLUTION. 

Question  JVo.  3.    i/y  Geometbicus. 

The  diameter  of  the  main  wheel  attached  to 
a  going  barrel  is  '764025  of  an  inch,  taken 
across  the  extreme  points  of  the  teeth  ;  the 
number  of  teeth  in  the  wheel  is  84;  the 
breadth  of  the  teeth  and  spcuies  are  supposed  to 
be  equal ;  and  the  distance  of  that  part  of  the 
tooth  which  acts  upon  the  pinion  is  half  the 
thickness  of  the  tooth  from  the  extreme  point. 
On  applying  a  balanced  adjusting  rod  when 
the  spring  had  been  wound  up  four  turns,  I 
found  that  it  required  a  weight  of  one  ounce 
and  a  half  troy  to  be  placed  on  the  rod  at  six 
inches  from  the  centre  of  the  barrel  to  keep 
the  spring  in  equilibrium.  I  wish  some  of 
your  juvenile  correspondents  would  inform  me 
what  is  the  actual  pressure  upon  the  centre 
pinion  at  the  point  of  its  contact  with  the 
tooth  of  the  wheel.  Geometricus. 


EQUATION    OF    TIME    TABLE 

For  MarcHi  1859. 


Question  No.  4.    Bi/  Vibratio. 

Bequired  the  length  of  brass  necessary  to 
compensate  for  the  expansion  of  a  rod  of  steel 
of  sufficient  length  to  construct  a  pendulum 
consisting  of  a  "bar  of  steel  of  uniform  thick- 
ness (without  a  bob)  which  shall  make  100 
yibrations  per  minute.  Yioratio. 


TO   CORRESPONDENTS. 

We  wish  it  to  be  clearly  understood  by  our  renders, 
that  we  do  not  hold  onrselves  responsible  for  the  views 
advocated  by  our  Correspondents,  but,  at  the  same 
time  that  we  offer  a  ftiir  field  for  discussion,  we 
exercise  the  privilege  of  our  office  in  judging  whether 
the  sublectfl  are  of  a  nature  suited  to  the  objects  of  our 
Joamal. 


Declinatioi^s  of  the  following  Stars,  and 
Times  at  which  they  are  on  the  Meridian 
at  Greenwich,  for  March,  1859. 


Dty 

of  the 
Week 

of 
Uath 

At 

APPAVKirrKooy 

Equation  of 

Time 
to  be  add^d 
to 
Apparent  Time. 

DUEbrenee 

for 
One  Hour. 

At 

4B.iN  Noox. 

Rquatloii  of 

Time  to 
be  »uhtraet*d 

from 
Mean  Time. 

m.    8- 

s. 

m.    8. 

Tues.. 

1 

12  37*93 

0-499 

12  38-03 

Wed.. 

2 

12  25-95 

0-519 

12  26*06 

Thurs. 

3 

12  ld«48 

0-539 

12  13-59 

Fri.   .. 

4 

12    0*55 

0-558 

12    0-66 

Sat.  .. 

5 

11  47-16 

0-577 

11  47-27 

Sun.  • . 

6 

11  33*31 

0-594 

11  33-42 

Mon. . . 

7 

11   19-04 

0-611 

11  19-16 

Tues . . 

8 

11     4-37 

0-628 

11     4-49 

Wed. . . 

9 

10  49-29 

0-644 

10  49-41 

Thurs. 

10 

10  33-84 

0-658 

10  33-96 

Fri.   .. 

11 

10  18'03 

0-672 

10  18-15 

Sat.  .. 

12 

10     1-90 

0-685 

10    2-01 

Sun.  • . 

13 

9  45-45 

0-698 

9  45-56 

Mon... 

14 

9  28*69 

0-710 

9  28-80 

Tues.. 

15 

9  11-66 

0-720 

9  11-77 

Wed.. 

16 

8  54-38 

0-729 

8  54*49 

Thurs. 

17 

8  36-86 

0-738 

8  36.97 

Fri.  .. 

18 

8  19-16 

0-745 

8  19*26 

Sat.  •  • 

19 

8     1*27 

0-752 

8     1-37 

Sun.  • . 

20 

7  43-21 

0-758 

7  43-31 

Mon. . . 

21 

7  25-04 

0-762 

7  25-13 

Tues.. 

22 

7    6-75 

0-765 

7    6-84 

Wed.. 

23 

6  48-36 

0  768 

6  48-45 

Thurs. 

24 

6  29-92 

0-770 

6  30-01 

Fri.   .. 

25 

6  11-45 

0-771 

6  11-53 

Sat.  .. 

26 

5  52-95 

0-771 

5  53-02 

Sun.  .. 

27 

5  34-46 

0-770 

5  34-53 

Mon. . . 

28 

5  15-99 

0-768 

5  16*06 

Tues  • . 

29 

4  57-56 

0-765 

4  57-62 

Wed  . . 

80 

4  39-19 

0«762 

4  39-25 

Thurs. 

31 

4  20-89 

0-759 

4  20*95 

%*  AU  Commwdca^oni  for  thU  Journal  should  be 
addressed  to  the  Editob.  cU  the  Office,  35,  Northamp- 
ton  Square,  Clerkehwell. 


Name  of 
Star. 


a  Canis 
Majoris 

CSurins.) 


a  Uydrffi 


a  Gemino- 
rum 

iCastoT.) 


Uay 

of 
Mod. 


2 
12 
22 

"¥ 
12 
22 


2 
12 
22 

"2 
12 


Dec.  South 


Time  of  passing  the 
Meridian. 


(k        f  t        I  h.    m.      •. 

16  31  38-9,  7  58  39-85p.m 

16  31  39-6,  7  19  20-59  „ 

16  31  40- r  6  40     1-33 


}> 


8     2  67-1,10  39  57-23r.M 
8     2  68-110     0  38-10  „ 
8     2  69-0  9  21   18-95  „ 


TO  ADVERTISERS. 

As  a  Special  Paper,  published  monthly  and  intended 
to  become  a  work  of  reference,  The  lIoaoLooicAL 
Journal  will  )ic  found  to  possess  advantages  to  the 
Chronometer,  Watch  and  Cloek-making  Community 
unrivalled  for  cheapness  and  efficiency. 

N.B.  AU  Advertisements  to  be  inserted  in  the 
Joumal  must  be  received  before  the  25th  of  the 
month. 
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32  11  42-8   8  45  12-80 r.M  ' 
32  11  43-4   8     5  53-57 
32  11   43-9  7  26  35.34 


fi  Gemino-     2  23  21  51 -l!  8  06  16-03p.m 

28  21  ol-7|  8  16  56-74  „ 
C^u/Zuj-.j  I22I28  21  52 '2  7  37  37-57  „ 
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WHAT  IS  HOROLOGH 

(CkMannd /hat  page  90.  J 
Eakly  Hutobt  of  Clocks — continued. 


I  hand  and  moved  onward,  it  will  revolve  witli 
ttic  disc  as  it  rolU  nlong  tho  string. 
Tbe  point  being  pressed  on  the  elate  gives 
the  required  curve.    (Srt^y.  IS.)    We  may 


Bt^ffktH^  Ujfchuiil  Fendulum  and  Main- 
taminff  Powtr. 

The  conflicting  evidence  which  we  hnve 
flnaidduced  with  respect  to  the  flrat  inventor 
of  the  pendulum  clock  may  serve  as  another 
iintince,  among  many  afForded  by  tbe  history 
of  science,  io  which  it  is  extremely  probable 
tbit  differflDt  minds  were,  independently  of 
each  other,  arriving  at  the  same  results. 

AnwDg  the  first  who  applied  the  pendulum 
to  timekeepers.  Christian  Huyghens,  to  whom 
we  have  already  alluded  as  having  written  a 
trtatiae  on  the  subject,  was  undoubtedly  the 
one  who  did  the  most  to  publish  his  investiga- 
tiou  and  experiments,  and  is  therefore  tbe 
CDS  to  whom  the  science  of  horology  is  the 
iBait  indebted.  This  philosopher  soon  dis- 
coTsred  that  vibrations  of  unequal  lengths 
Ten  not  equal  io  their  times,  and  that  con- 
Nquently  if  the  vibraticm  was  increased  in 
Wkdx  the  clock  would  lose,  and  the  contrary. , 
Tbeo  first  applied,  the  pendulum  was  merely  | 

In  dongatioD  of  one  arm  of  the  balance,  the  ' 
T9ge  briog  placed  in  a  horizontal  position,  I 
ud  a  contrate  wheel  being  introduced  into 
I  ths  train  to  give  motion  to  the  scape  wheel. 
e  XUt  form  may  still  be  found  in  old  crown 
I  wbcel  clocks.  This  construction  produced 
I  NoUitions  of  extremely  vnriable  lengths, , 
I  nmlting  in  an  equally  variable  rate  of  per*  | 
ftnuoce. 

Hsygbena  found  that  this  defect  was  essen-  i 

■tl  to  a  circuhu  path,  and  that  a  pendulum,  | 

W  OTder  to  be   perfectly  isochronous,    must 

^brite  in  a  curve  which  is  known  as  a 

tfloid.    The  effect  of  tbis  would  be  to  lift 

(^weight  towards  tbe  end  of  ench  vibration, 

wniog  its  path  to  be   steeper  titcre.     Tlie 

(Tdnd  is  a  peculiar  curve,  of  which  we  may 

geta  notion  if  we  suppose  a  point  to  pniject 

fiom  the  extreme  edge  of  a  cart  wheel.     If 

Ike  eart  be  fdaced  so  close  to  a  wall  that  the 

fnnt  will  mark  it,  and  be  then  moved  on- 

vard,  it  will  be  seen  that  the  point   has  a 

■odoB    compounded    of    tbe    straight-lined 

modoti  of  the  cart  and  the  circular  motion  of 

the  wheel,  the  resulting  curve  being  called 

a  cycloid.    This  curve  may  also  be  drawn 

approximately  on  a  alate  by  taking  a  disc  of 

wood  of  any  convenient  size,  and    a  pencil 

tied  in  the  centre  of  a  piece  of  string.     A 

dngle  tarn  of  the  string  being  taken  round 

tbe  disc,  the  two  ends  should    be  fastened 

ffrmly  to  the  two  opposite  sides  of  tbe  slate 

Inioe.      If  the  pencil  be  now  taken  in  the 


Fig.  18. 


remark,  that  it  is  important  to  get  a  tolerably 
clear  idea  of  a  cj'cloii),  in  order  to  understand 
other  matters  to  which  we  mny  have  to 
aliude  in  the  course  of  these  papers. 

The  manner  in  which  Huyghens  endea- 
voured to  give  the  required  curve  to  the 
motion  of  bia  pendulum  wus  exceedingly  in- 
genious. The  cluck  to  ivbicli  it  was  npplied 
is  a  good  illustration  of  a  step  in  advance  in 
horology.     Fig.  19  is  a  view  of  it  in  profile. 


Fig.  IV. 


AA,  BB,  are  two  platos  placed  vertically. 
They  were  six  inclies  in  height,  and  two 
inches  and  a  half  broad,  and  were  connected 
together  by  four  pillars  placed  at  the  angles. 
I'be  height  of  these  pillurs  was  one  inch  and 
a  half.  Tbe  flrst  wheel,  C,  lias  80  teeth,  and 
is  2^  inches  in  dlaraetpr  ;  it  carries  a  pulley, 
D,  the  groove  of  which  is  armed  with  stee! 
points,  to  prevent  the  cord  to  which  tho  wheel 
is  attached  from  slipping.  The  wheel  C  drives 
the  pinion  E,  of  ^  leaves,  on  the  arbor  of 
which  is  the  wheel  F,  of  48  teeth,  driving 
the  pinion  G-,  of  8  teeth,  and  the  contrate 
wheel  H,  of  48  tculh.  This  auts  into  the 
pinion  I,  of  2 1  tcuUi,  \iw\ns  oft  \V»  M'wi't  i\i^ 
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escape  wheel  E,  of  15  teeth.  NQ,  and  P.are 
two  cocks  fixed  on  the  plate  B  B.  TJie 
tremitiea,  N  and  P,  of  the  two  cocks  carry 
ths  pivots  of  the  verge  L  M,  and  tlia  project- 
iiig  part  Q  is  traversed  bj  two  holes — one 
Urge,  to  admit  the  staff  or  the  verge  to  pass 
through  without  touching,  and  the  other  at 
right  angles  to  the  first,  and  smaller,  to  receive 
the  pivot  of  the  scape  wheel  K.  The  verge 
carries  two  pallets  of  the  same  kind  and  at 
the  same  angle  as  those  before  alluded  i 
De  Wick's  clock.  The  part  M  carries  the 
fork  S,  which  embraces  the  rod  Y  V  of  the 
pendulum  VX.  It  is  the  suspension  of  th! 
pendulum  that  constitutes  one  of  the  two 
distinctive  features  of  this  clock,  it  being 
especially  contrived  to  give  the  peculiar 
cycloidal  motion  which  Hujghens  had  found 
was  necessary  to  isochronism.  It  is  shown 
in  perspective  at  fig.  20,  and  consists  of  two 

fig.  20, 


Tally  . 


cheeks  of  brus  carefuUj  bent  in  a  .cycloida] 
form.  The  pendulum  was  auspeoded  between 
these  by  means  of  two  par^lel  cords  of  silk. 
At  each  oscilintion  these  wrapped  round  the 
cheeks,  and  lifted  the  pendulum  so  as  to 
cause  it  to  describe  the  required  curve. 

This  exceedingly  ingenious  inventinn  di,! 
not,  however,  answer  by  giving  praeti 
closer  rate.  A  pendulum  connected 
clock  and  kept  in  motion  by  it  ia  in  a  very 
different  condition  from  one  which  is  vibra- 
ting  freely.  It  is  no  longer  governed  bylaws 
which  solely  apply  to  it,  but  is  also  influenced 
by  others  attaching  to  the  mechanism  by 
which  it  is  actuated.  The  condition  of  the 
air  as  to  dryness  or  moisture  would  also  affect 
the  fltrings  whereby  the  pendulum  was  bus. 
pended,  and  would  cause  more  or  less  adhe- 
luon  to  the  surface  on  which  they  pressed. 
This  construction  has  therefore  not  been 
adhered  to.  It  may  here  be  remarked  that 
the  spnng  suspension  for  pendulums  as  used 
•tproeent  produces  an  approach  to  the  cy- 
eloidMX  pMth  hy  shortening  the  pendulum  in 
•  aUaate  d^ne  at  tbe  extreme  of  the  oecilla- 


tioo,  and  therefore  has  a  tendency  to  equalize 
the  vibrations.  For  this  reason  a  regulator 
which  acts  immediately  upon  the  spring  is 
disadvantageous  in  pendulums  as  in  balances, 
because  it  affects  the  isochronous  properties 
of  the  spring,  which  vary  with  its  length. 

Seconds  were  indicated  by  this  clock,  an 
engraved  plate  being  affixed  to  the  probnged 
pivot  of  the  conlrate  wheel,  as  shown  at 

The  second  important  improTemeot  consists 
of  an  arrangement  whereby  the  clock,  was 
kept  going  forward  while  being  wound. 
It  is  known  as  "  Huyghens'  pullies,"  and  is 
shown  at  fig.  21.      Two  weights,  P^,  are 

Fiy.  21. 


employed,  the  smaller  one  bang  merely  to 
keep  the  cord  on  the  stretch.  The  cord  is 
an  endless  one,  the  two  extremiUes  being 
joined  together.  It  is  first  passed  over  the 
pulley  and  attached  to  the  great  wheel  C 
(fig,  19),  from  whence  it  comes  down,  passes 
round  the  pulley  d,  supporting  the  larger 
weight  P,  is  carried  upwards,  and  passes  over 
the  ratchet  puUey  H,  which  turns  on  a  stud 
fixed  to  tbe  inside  of  the  back  plate  of  the 
clock  frame.  From  this  pulley  the  cord 
comes  down  and  passes  under  the  pulley^ 
supporting  the  counterpoise  p,  which  giTes 
sufficient  tension  to  the  cord  to  prevent  its 
running  round  the  pulleys  without  turning 
them.  The  ratchet  pulley  H  has  a  click  to 
prevent  its  turning  backward,  and  will  there- 
fore  only  turn  by  pulling  down  the  cord  at 
which  operation  raises  tbe  main  weight 
This  weight  therefore  exerts  half  its 
force  in  turning  the  wheclwork,  mmut  half 
the  weight  of  the  counterpoise,  and  is  con- 
stantly pulling  upon  the  pulley  D,  erea  when 
ia  the  act  of  winding. 
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This  maintuning  power  is  the  first,  and 
by  no  means  the  worst  that  has  been  devised. 
It  woald  be  easy  to  mount  the  pulley  H  with 
a  sqaare  qaite  independent  of  the  clock  frame 
and  dial*  which  would  be  a  great  advantage 
in  r^nlators  and  astronomical  clocks  for 
obseryatories,  as  the  winding  pulley  might  be 
placed  in  any  convenient  position  and  the 
key  applied  in  the  usual  manner. 


A  FEW  WORDS  IN  DEFENCE  OF 

ENGLISH  WATCH-WORK. 

Bt  ▲  Mbchanic. 

{Gmtmned  from  page  93.) 

The  next  and  last  escapement  that  it  will 
be  necessary  to  describe  is  the  detached^ 
equally  well-known  as  the  chronometer 
eteapemeni^  from  being  the  one  always  now 
employed  for  marine  chronometers  in  con- 
Beqaence  of  its  fulfilling  the  conditions  neces- 
M^for  permitting  the  full  development  of 
the  properties  of  the  vibrating  balance, 
which  with  its  spring  is  the  real  time- 
measuring  portion  of  the  machine. 


This  escapement  consists  of  a  wheel  having 
ample  pointed  teeth  slanting  forward  in  the 
direction  of  the  wheel's  motion.     These  teeth 
engage  a  roller,  or  impulse  pallet,  on  the 
balance  axle ;    this  roller    being    half  the 
diameter  of  the  wheel,  and  having  a  notch 
which  forms  the  point    of   impulse.      The 
wheel  is  locked  by  a  spring,  called  the  detent^ 
which  passes  from  a  distant    point    on  the 
frame  of  the  watch  just  below  the  level  of 
the  wheel  to  near  the  centre  of  motion  of 
the  balance.     At  the  point  where  it  passes 
the  tooth  of  the  wheel  last  but  one  past  the 
roller,  and  therefore  in  fifteen  teeth  represent- 
ing %  tangent  to  that  radius  of  the  wheel 


most  nearly  capable  of  being  moved  in  and 
out,  that  is  to  say,  towards  and  from  the 
centre  of  the  wheel,  by  motion  derived  from 
the  balance  axle, — in  a  line  with  that  radius 
this  spring  or  detent  carries  a  piece  of  ruby, 
which  projecting  upward  between  the  teeth 
intercepts  the  motion  of  the  wheel.  The  part 
of  this  detent  most  distant  from  the  balance 
is  reduced  in  thickness  until  it  is  thin  enough 
to  bend  with  ease — in  fact,  is  left  so  thin 
that  it  only  possesses  power  to  return  to  its 
point  of  action  quick  enough  to  follow  safely 
the  motions  of  the  balance  and  wheel.  At- 
tached to  one  side  of  this  detent,  namely,  that 
side  nearest  the  centre  of  the  wheel,  is 
fastened  a  slender  spring  of  gold,  rather 
longer  than  the  detent  measur^  from  the 
part  to  which  it  is  attached  to  its  end,  and 
therefore  projecting  a  trifle  beyond  it.  The 
detent  is  worked  by  a  small  piece  of  ruby 
fastened  in  a  very  small  roller  on  the  balance 
axle  immediately  below  the  large  or  impulse 
roller,  as  follows:  —  Supposing  that  the 
balance  be  now  put  in  motion, — moving  in 
one  direction,  it  merely  lifts  the  end  of  the 
gold  spring  out  of  its  way  in  passing  (it  is 
therefore  called  by  some  the  passing  spring), 
but  on  returning  it  lifts  the  whole  detept. 
bodily,  of  course  unlocking  the  wheel,  a  tooth 
of  which  enters  the  notch  in  the  great  or 
impulse  roller  properly  placed  to  receive  it, 
giving  an  impulse  to  the  balance — quick- 
central,  and  so  far  resembling  a  blow  that 
no  oil  is  found  necessary,  and  therefore  free 
from  the  difficulty  its  use  always  implies. 

Although  this  escapement  has  taken 
longer  to  describe  than  others,  it  will  be  per- 
ceived to  be  an  escapement  of  the  utmost 
simplicity  of  parts  —  namely,  wheel,  pallet, 
and  bolt — for  such  in  fact  the  detent  is  ;  and 
although  this  escapement  demands  and  obtains 
the  very  highest  degree  of  careful  workman- 
ship, the  more  it  is  studied  the  more  forcibly 
the  notion  of  simplicity  forces  itself  upon  the 
mind.  Its  action  being  the  reduction  of 
sliding  action  to  the  lowest  possible  point, 
its  connection  with  the  balance  effecting  the 
greatest  possible  amount  of  detachment,  and 
therefore  offering  the  least  possible  amount 
of  disturbance  to  the  free  motions  of  the 
same,  while  the  force  necessary  to  unlock 
or  discharge  the  wheel  bears  so  trifling  a 
proportion  to  the  force  of  the  train  that  it 
is  quite  unfelt,  and  leaves  the  student  in 
chronoraetry  in  possession  of  a  balance  so 
free,  that  he  is  untrammelled  by  most  of  the 
mechanical  difficulties  that  beset  his  path 
previous  to  its  invention. 

We  here  leave  the  purely  mechanical  part 
of  our  subject,  arriving  at  that  point  when 
the  contemplation    of    principles  constantly  • 
accompanies  our  movem^u^A. 
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ne  liochraniim  of  properly  arranged 
Pendulum  Sprtngjt. — This  is  no  invention, 
but  a  discovery  ;  and  could  we  trace  back 
and  note  the  number  of  times  the  fact  pre- 
sented itself  to  the  observation  of  working 
watchmakers  without  being  perceived,  some 
useful  lessons  might  possibly  result. 

To  describe  what  this  isochronbm  is,  it 
will  aid  us  if  we  go  bnck  and  explain,  that  a 
pendulum  vibrating  in  a  circular  arc  appears 
to  be  perfectly  equal  in  the  time  it  takes  to 
vibrate,  whatever  be  the  length  of  such 
vibrations  ;  but,  if  minutely  watched,  such 
will  not  appear  to  be  the  case,  the  long 
vibrations  occupying  more  time  than  the 
short,  shewing  that  gravitation  is  not  suffi- 
cient in  the  circular  arc  to  produce  perfect 
isochronism  unaided.  But  it  has  been 
proved,  that  if  the  pendulum  be  made  to 
vibrate  in  a  cycloid  the  time  of  vibration  is 
perfectly  equal.  But  the  mechanical  part  of 
this  problem  is  by  no  means  easy  with  the 
pendulum,  in  consequence  of  the  small  arc 
over  which  for  other  reasons  it  is  usual  to 
make  it  move.  Now,  in  the  watch  or  chro- 
nometer the  pendulum  spring  plays  the  part 
of  gravitation  to  the  balance,  returning  it  to 
its  quiescent  position,  or  rather  swinging  it  to 
and  from  on  either  side  of  that  point  until 
friction  &c.  brings  it  to  a  state  of  rest ;  and 
it  has  been  found  by  experiment  that  in  every 
spring  of  sufficient  length  a  certain  part  of 
it  possesses  the  property  of  accumulating 
force  in  the  exact  proportion  required  to 
correspond  with  the  angular  motion  of  the 
balance,  so  as  to  return  it  in  the  same  time 
as  if  it  had  been  of  any  other  number  of 
degrees,  and  that  is  what  is  termed  wo* 
chronous,  or  equal- timed. 

CTo  be  cohtimued.) 


Fig.  2. 


COMPLETE  SPECIFICATIONS  OF 
PATENTS.    No.  I. 


JOHN  ARNOLD. 


Complete  Specification  of  the  Patent  granted^ 
April  27M,  1776,  to  John  Arnold,  of 
the  Adelphi  Buildings^  for  "  A  Nkw 
Fenduluu  Spring  for  Timekeepers, 
and  the  method  op  compensating  the 
effects    op   heat   and   cold   op  the 

SAME." 

After  the  usual  preamble,  the  specification 
proceeds  to  describe  the  invention  as  "com- 
posed, made,  and  performed  "  in  the  following 
manner,  that  is  to  say — 
"  Bjr  means  of  an  helical  or  cylindrical  spiral 
spring,  which  ia  represented  in  the  annexed 


fig,  2,  and  which  spring  is  made  by  winding  a 
straight  lamina  of  steel  round  a  cylinder,  and 
on  which  it  is  hardened  and  tempered.  In 
that  state  it  if  fastened  to  the  balance  at  C 
i  (as  represented  in  the  annexed^.  1)  yerti- 
cally,  and  the  other  end  is  fastened  to  the 
cock.  The  compensation  for  heat  and  cold 
is  in  the  balance  ;  and  on  the  under  side  is 
affixed  a  spiral,  B,  as  represented  in^.  1, 
which  is  composed  of  two  metals,  brass  and 
steel,  the  inner  end  of  which  is  screwed  to 
the  collet  of  the  yerge ;  the  other  end  hath  a 
small  hole  in  it,  into  which  the  pivot  of  lever 
D,  in  fig,  1,  is  inserted.  A  A,  in  fig,  1,  are 
two  segments  of  circles  that  are  combined 
with  the  lever  D,  by  means  of  the  arms  F,  F, 
in  ^g,  i,  and  made  to  approach  the  centre  of 
the  balance  in  hot  weather,  and  to  recede 
from  it  in  cold,  by  the  expansion  or  (^ntrapr 
tion  of  the  spiral  B  ;  by  wjiich  i^fif^i^  tb^ 
resistance  of  the  balance  is  alwojsq  eq^id  tQ 
the  tension  of  the  spring. 

"  N.  B. — The  said  invention  is  applicable 
to  timekeepers  for  the  pocket  or  otherwise. 

"  Jno.  Arnold.     (l.b.) 

"  April  7th,  1776." 


The  Council  of  the  Horolooical  Insti- 
tute have  effected  a  correspondence  with  tho  SecUiS 
de$  Horlogers  of  Paris,  and  intend  to  exchange  a 
copy  of  each  nomber  of  tliis  Joomal  at  issaed,  for 
one  of  the  Frunch  publication,  the  *'  Reome  X^hromO' 
metrique**  The  back  numbers  of  the  latter  periodical 
for  the  present  year  have  already  been  received. 
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APPLICATION  OF  ELECTRIC  CURRENTS 

TO  ORDINARY  CLOCKS. 

To  ike  Editor  of  Ae  **  Hoboloqioal  Jouskal." 

British  and  Irish  Ma^^etic  Telegraph  Company, 
Limited. — Secretary's  Department. 
2y  Exchange  Boildings,  Liverpool. 

March  21,  1859. 

Sir,  — In  this  month'i  number  of  your 
Talnable  Journal  I  observe  a  letter,  signed 
''Polaris^"  on  the  subject  of  Mr.  B.L.Jones's 
improyed  method  of  regulating  clocks  by  elec- 
tricity which  has  been  brought  into  public 
operation  here  by  Mr.  Hartnup,  of  the  Liver- 
pool Observatoryi  in  connection  with  this 
Company. 

*^  Polaris''  appears  to  have  misunderstood 
the  diaracter  of  the  improvement,  and  need 
not  be  under  any  apprehension  of  irregular 
induced  currents  arising  to  interfere  with  the 
rate  of  clocks  so  regulated. 

The  regulation  is  effected  by  continual 
corrents  of  electricity  being  passed  from  the 
clock  at  the  Observatory  to  the  pendulum  bob 
of  each  dock  it  is  required  to  control,  and 
the  motion  of  each  pendulum  is  thus  kept  in 
exact  accordance  with  that  of  the  Observatory 
pendulum,  the  latter  by  this  arrangement 
checking  the  other  clocks  whenever  they  have 
the  least  tendency  to  deviate. 

It  18  only  in  case  of  an  injury  to  the  con- 
doeting  wire— a  case  rarely  happening — that 
the  public  clocks  lose  the  constant  control  of 
tbe  Observatory  clock  and  have  to  depend 
upon  their  own  rates  of  going ;  and  their 
performance  even  during  such  short  interval 
would  not  be  liable  to  disturbance  by  any 
ledon  of  induced  currents  generated  by  the 
motion  of  the  bobs  of  their  pendulums  over 
the  small  permanent  magnets  employed. 

These  remarks  will  also  apply  to  the  sug- 
gested interference  of  terrestrial  magnetism. 

As  a  proof  I  may  mention,  that  the  public 
clocks  controlled  from  the  Liverpool  Obser- 
ntory  have  now  been  kept  to  true  time  for 
•everal  years  with  voltaic  power  of  the  fee- 
blest kind.     One  of  the  clocks  regulated — that 
in  the  tower  of  our  Town-hall — used   for- 
merly to  keep  exceedingly  bad  time,  and  give 
moch  trouble  ;  but  since  this  simple  and  in- 
expensive alteration  has  been  made,  it  works 
with  the  utmost  exactitude,  and^  except  occa- 
sional winding,  requires  no  attention  what- 
ever* 

Thia  clock  has  four  faces,  and  is  very 
heavy  both  in  works  and  striking  apparatus, 
yet  a  single  voltaic  cell  with  very  weak  solu- 
tion Is  quite  sufficient  to  insure  a  thorough 
eootroL 

The  difference  between  Mr.  Jones*s  im- 
provement and  other  applications  of  electri- 
city to  clocks  is  simply  this,  that  in  other 


arrangements  the  clocks  have  either  been— - 

1.  Driven  altogether  by  electricity,  which 

under  such  circumstances  is  the  motive 
power.  This  plan  requires  enormous 
batteries,  and  is  quite  inapplicable  to 
large  clocks. 

2.  Released  by    electricity,  which    under 

such  circumstances  acts  as  the  detent 
of  the  clock.  In  this  plan  the  separa- 
tion of  the  conducting  wire  stops  the 
going  of  the  clock,  and  for  this  reason, 
and  from  the  fact  that  a  large  con- 
sumption of  electric  power  and  great 
nicety  of  adjustment  are  required,  this 
method  is  objectionable,  and  not  appli- 
cable to  turret  clocks. 

3.  Occasionally  regulated  by  electricity.    I 

need  scarcely  say  that  this  plan  falls 
far  short  of  what  is  needed  to  secure 
correct  time  ;  especially  since  turret 
clocks,  from  the  heaviness  and  size  of 
their  works,  from  the  exposure  of  their 
hands  to  the  action  of  the  wind,  and 
from  other  causes,  are  more  liable  to 
error,  and,  as  a  rule,  I  believe  give 
worse  time  than  any  others.     In  fact, 
to  check  with  any  certainty  upon  this 
plan  from  a  distance,  it  becomes  neces- 
sary the  clock  should  be  kept  going 
with  a  known  character  of  error — say, 
fast — until  the  period  of  regulation 
comes  round. 
The  improved  method,  on  the  other  hand, 
is  readily  applicable  to  all  turret  clocks,  and 
it  matters  very  little  indeed  whether  they  are 
well  or  badly  made,  as  the  coarsest  descrip- 
tion of  works  may  be  brought  under  control 
with  ease. 

The  Company  have  found  the  method  so 
advantageous  as  regards  the  exact  regulation 
of  time,  that  they  have  decided  to  apply  it  to 
a  large  public  clock  to  be  placed  in  the  tower 
of  tbe  Company's  new  building  in  Thread- 
needle  Street,  opposite  the  area  of  the  Royal 
Exchange.  The  regulation  will  in  this  case 
be  effected  by  means  of  an  observatory  clock, 
as  at  the  chief  offices  of  the  Company  in 
Liverpool. 

I  am.  Sir,  your*s  obediently, 

Edward  B.  Bright,  Secretary. 


COMPENSATION  BALANCE. 

By  M.  J.  GuNDiNA. 

{From  the  Revue  Chronotnetrique.) 

At  tbe  meeting  of  the  Industrial  Class 
(Society  of  Arts,  of  Geneva)  on  the  8th  of 
Ittst  December,  Professor  Colladon  read  a 
paper  by  M.  J.  Gundina,  of  which  we  give 
the  following  extract. 
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'*  We  know  that  when  we  wish  to  effect 
compensation  for  temperatare  in  the  balance 
of  a  watch,  the  rim  is  made  of  brass  and  steel 
in  snch  a  waj  as  that  the  brass  shall  be  out- 
side and  the  steel  inside,  the  latter  expanding 
less  than  the  other. 

*^  This  arrangement,  howerer,  is  insufficient 
in  cases  of  extreme  temperature.  Several 
skilful  horologists  are  applying  themselves  to 
perfect  the  method  of  compensation  ;  and  it  is 
towards  this  end  that  M.  Gundioa  has 
directed  his  labours,  and  he  hopes  to  have 
attained  it  by  means  of  the  new  balance 
which  be  presents  to  the  class. 


tt 


This  new  balance  is  composed  of  four 
laminae,  each  composed  of  one-third  steel  and 
two-thirds  brass.  Two  of  these  plates  (for 
the  primary  compensation)  are  maintained  in 
their  concentric  form  by  their  being  joined  to 
the  two  supplementary  laminae.  By  this 
arrangement  the  form  is  not  changed,  what- 
ever may  be  the  extremes  of  temperature  in 
which  the  movement  may  be  placed." 

[We  must  confess  we  cannot  understand  the 
above  description ;  but  as  the  memoir  was 
thought  of  sufficient  importance  to  be  printed, 
perhaps  some  of  our  correspondents  can 
enlighten  us.—Ed.  H.  J.] 


PLATES  ILLUSTRATIVE  OF  THE  PRINCIPLES   OF  MR.  HARRISON'S 

TIME-KEEPER. 

(^Continued  frotn  page  94.) 

Fig.  10. 


A  18  the  C!ounter-potence,  with  the  follower  a,  and  a  small  screw  at  c,  to  stop  when  at  its 

proper  place,  and  x  is  the  centre  of  the  fourth  wheel. 
B  is  the  cook  for  the  minute*wheel. 
C  is  the  steel  bridge. 
D  is  a  cock  for  the  contrate  wheel. 
E  is  a  cock  at  the  first  wheel. 
Fig  a  cock  at  the  contrate  wheel  on  the  pillar-plate» 
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Ii  the  IHttent  [Detent],  which  is  to  stop  the  twlaDco  before  the  witch  be  down.     It  tunu 
apoo  ■  centre  tt  ( in  Figure  14.     A  is  the  locklDg-spring. 
DiBmeWr  of  tbB  Hole  in  the  Socket  (itt  widw  «nd)  abont  0  0475  of  an  inch. 
Dianeter  of  tbe  Upper  Firot  .       .       01)95       „ 

•^- — -w  of  the  Lower  Pivo!         ,  ,  ,        OOSas      „ 


Fig.  12. 


A  A  repreMnts  the  upper  plate.    B  B  the  bslaace. 

a  a   the  thennometar. 

bb  the  balaoce-BpriDg, 

eo  alider  to  adjust  the  thermometer  end-way. 

d   the  stud. 

•     the  artificial  cycHd. 

/    a  piece  to  adjust  it  bo  as  to  bear  properly  tiguntt  t\A  tfAttl^. 
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aaaaa  the  ieet  of  the  brass  edge. 

5  b  the  ratchet  at  the  spring  barreL 

e  (he  click. 

dddd  the  cock  at  the  end  of  the  first  wheel. 

«  «  a  ratchet. 

//  the  ceatreaoflhe  two  clicks  which  act  in  it. 

ffff  the  two  springs  thnt  act  at  them. 

hhhhhh   the  six  pillars  of  the  frame. 


i  i  the  steel  bridge. 

hkk  two  wheels  that  carrj  the  seconds,  one 
being  on  the  conlrate  wheel-arbor,  the 
other  moving  on  the  cannon -pinion. 

/  the  cannon -pinion. 

m  m  the  minute-wheel. 

M  the  hour-pinioD. 

o  0  the  hour-wheel. 


'^n\h\  Horologiml  |nAle. 


INAUGURAL    DINNER, 


We  announced  in  our  last  number  that 
this  event  had  just  taken  place,  but  so  closely 
upon  our  day  of  publictUion  that  we  were 
compelled  to  defer  the  report  of  the  proceed- 
ings till  the  present  number.  We  now  give 
a  corrected  account  of  what  took  place  on 
that  interesting  occauon.  When  first  jHi)- 
poeed,  it  was  imagined  that  the  dinner  would 
be  confined  to  a  comparativelj  small  aumber 
of  membera,  but  the  interest  excited  waa  so 
great  that  nearlj  three  Umea  as  many  gentle- 
mea  as  were  hnt  expected  signified  their 


intention  of  being  present.  The  chair  was 
occupied  by  Valbntihe  Eniqbt,  Esq.',  sup- 
ported by  the  other  Trustees  of  the  Institute, 
by  the  members  of  its  Council,  and  also  by 
many  visitorH,  as  well  as  by  so  great  a  num- 
ber of  members  that  other  rooms  had  to  be 
prepared  for  thur  accommodadon. 

After  Hvi  cloth  «m  drawn,  the  nansl  loyal  and 
compltmcutarf  toaiti  baring  been  propoMd  sod 
ToceiTed  with  enlbDiiaxm, 

The  Cbaibuk  piDccidcd  to  uy,  that  thi  next 
tout  wai  one  to  wBch  Lhej  all  felt  deeply  interetted, 
— "  Horology  and  it»  allied  Sciences.'*  He  bardly 
knew  any  acience  which  could  be  placed  on  an  eqnalily 
with  horology.  Aa  to  mechanical  (cieiice,  he  wooM 
nndertake  to  lay  there  vai  none.  He  did  not  know 
how  aociety,  from  the  higheat  lo  the  lowest,  could 
pouibly  well  go  on  wlibont  a  watch  ot  a  clock.  They 
might  take  the  crowoed  head,  the  minister  of  itato, 
the  financier,  the  man  of  buiinesa,  tbe  loTor,  or  any 
characicr  they  pleawd — without  the  mDtni  of  leckon- 
ing  time,  when  would  th^  be  f  He  tbooght  be  ooald 
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anfirer— nowbere.  There  was  no  man,  whether  fami- 
liar with  the  mannfactnre  of  a  watch  or  not,  who  must 
not  fed  the  deepest  interest  in  its  mechanical  con- 
itniction  ;  and  he  (the  Chairman)  believed  that  a 
neat  improyement  would  ^et  be  made  in  the  manu- 
acture  or  that  beautiful  scientific  work.  The  claims 
of  the  Horological  Institute  were,  therefore,  exceed- 
iogly  well  founded,  and  he  trusted  that  every  member 
ci  the  trade  would  reap  its  advantages,  from  the  joint- 
fioisher  to  the  chronometer  esci4>ement  maker.  Other 
eountries  might  have  carried  the  science  of  horology 
to  a  great  extent ;  but  it  would  be  a  di^aoe  to  Glerk- 
enwdl  to  be  second  to  anjnatioa  nn£r  the  face  of 
the  sun  in  that  art.  Mr.  J^night  then  illustrated  the 
aecesiit^  of  progress  in  watchmaking  from  the  well- 
known  mstance  of  the  Coventry  ribbon  weavers,  who, 
adhering  to  their  old  modes  of  manufacture,  upon  the 
opening  of  the  ports  after  the  war  and  ihe  conse- 
ooent  competition  of  the  French,  were  driven  out  of 
the  trade  ;  but,  rallying  their  energies,  and  adapting 
Uitmselves  to  the  altered  circumstances,  they  so  far 
iaptoved  their  designs  as  to  be  able  to  produce,  during 
tbe  Great  ilxhibitiou,  specimens  of  their  manufacture 
mpoior  to  those  of  any  other  part  of  the  world. 
The  toast  was  drank  with  loud  applause. 
The  Chaisman  then  proposed  **  Clerkcnwell  and 
its  Mechanics."  He  had  bad  the  pleasure  of  knowing 
that  district  for  the  last  fifty  years,  and  he  felt  a  deep 
interest,  respect,  and  love  for  it.  He  coupled  the 
toast  with  the  name  of  Mr.  Brooks. 

Mr.  Bbookb  felt  considerable  diffidence  in  rising 
far  the  first  time  to  address  so  large  an  assemblage  of 
Hoirologista  on  such  an  important  sentiment,  as  he  was 
not  aware  till  that  day  that  he  should  be  expected  to 
take  part  in  the  proceedings.    However,  the  subject 
vas  a  wide  one,  upon  which  much  might  be  said.    He 
thought  he  might  state  with  confidence  there  were 
few  among  Clerkenwell  mechanics  who    were   not 
attached  to  the  locality  in  which  they  earned  their 
livelihood,  especially  if  they  were  successful  in  ob- 
tainbg  by  their  exertions  a  competency.    Clerkenwell 
bad  hitherto  been  more  sinned  against  than  sinning. 
It  had  been  termed  by  some  **  the  black  spot  of  the 
iDetropoUs,'*  but  those  who  thus  designated  it  had  for- 
gotten the  diamonds  it  possessed.    Clerkenwell  had 
been  looked  upon  as  a  great  '* ragged  school;"  but  tho 
persons  who  thus  regarded   it   had  overlooked  the 
wealth  and  talent  it  contained  as  the  seat  of  manu- 
ftetan  of  much  that  was   useful  and  ornamental 
pid  they  ask  for  a  proo(  he  answered.  Look  at  our 
jevellen  and  jewellery.    Where  would  they  find  such 
■killed  mechanics  in  that  line  of  manufacture,  or  such 
Bassive  and  brilliant  jewellery,  as  were  to  be  found  in 
ClcrkenweU  ?    Did  they  require  beautiful  machinery, 
eoold  any  surpass  that  which  Clerkenwell  produced  ? 
Did  thcry  point  to  Horology,  the  trade  they  were  more 
iaimediately  connected  wuh,  there  was  not  a  spot  in 
tke  world  inhabited  by  civilized  man  whir^  did  not 
possess  some  proof  of  tho  manufacturing  superiority  of 
ClsrkenweU.    Therq  was  not  a  place  in  the  habitable 
(lobe  where  some  of  its  handiwork  had  not  passed 
oror   to^  as   the   companion   and    monitor  of  tho 
Kavigator,  Traveller,  and  Philosopher.  There  was  not 
a  part  of  die  earth  where,  if  a  difficulty  was  to  be  over- 
come in  the  science  of  horology,  it  was  not  sent  to 
Clerkenwell,  with  the  confident  expectation  that  it 
would  bo  unravelled.    Let  them  not  tell  bim  that  the 
Qcritenwell  mechanics  had  degenerated  in  character. 
To  thoee  who  made  the  assertion  he  would  reply, 
**  Qire  them  fair  prices,  and  whatever  had  been  manu- 
fiKtared  here  or  elsewhere  they  would  produce  again 
ia   equal  excellence."    Did   any  one   ask  whether 
Clerkenwell  mechanics  were  worthy  of  sympathy  ; 
let  tbem  look  at  their  benevolence,  as  was  evidenced 
itfnlieir  ^  Pension  Society,"  as  one  example  only,  the 
parent  of  all  similar  institutions  existing  in  the  metro- 
poUti    Clerkenirell  mechanics  had  been  too  long  | 


neglected,  but  he  trusted  that  through  the  assistance 
of  the  Horological  Institute  they  would  here- 
after be  properly  appreciated,  that  they  would  more 
rightly  estimate  their  own  dignity,  and*  be  henceforth 
ac^owledffed  as  more  worthy  of  the  apj^bation  of 
the  world  Uian  they  hitherto  had  been.  He  was  not 
speaking  of  them  as  a  dass,  because,  as  a  body,  the 
Clerkenwell  mechanics  at  the  present  time  were 
amongst  the  most  industrious  and  intelligent  of  the 
working  men  of  this  kin|fdom ;  but  yet  there  were 
some  among  them  who,  it  must  be  confessed,  they 
could  have  wished  had  been  better  taught,  and  whom 
they  could  desire  to  have  seen  better  educated  in  the 
principles  of  monilit^r.  To  them  the  Institute  held  out 
the  hand  of  friendship,  and  said,  **  Come  with  us,  and 
we  will  endeavour  to  raise  yon  to  the  standard  we 
wish  Clerkenwell  men  to  attain."  He  trusted  that 
the  establishment  of  the  Horological  Institute  would 
be  a  new  birthday  to  a  state  of  greater  excellence  and 
prosperity  for  the  Clerkenwell  mechanics.    (Cheers.) 

The  Chjubmax  then  g^ave  the  toast  of  the  evening, 
— **  Success    to    tho  British  Horolo^cal  Institute?* 
(Cheers.)    He  had  a  gentleman  in  his  eye  to  whom 
the  trade  were  under  deep  obligation — Mr.  Hislop— 
and  whom  he  would  therefore  call  upon  to  respond  to 
the  toast. 
The  toast  was  drank  with  enthusiasm. 
Mr.  HisLQP  felt  ereat  pleasure  in  responding  to  the 
toast  on  the  part  of  the  Horological  Institute,  but  in 
doing  so  he  expressed  his  conviction  that  the  0>uncil 
had  made  a  mistake  in  their  selection  of  a  representa- 
tive.   ('*  No,  no.")   They  might  have  found  some  one 
better    acquainted  than    he  was  with   after-dinner 
speeches  to  advocate  the  claims  of  the  Institute.     He 
did  not  pretend  to  the  possession  of  that  persuasive 
eloquence    which   could   draw   assistance  from  the 
lifftenera,  of  whatever  kind  that  assistance  might  be 
required  to  be.    On  the  present  occasion  thev  had 
specially  to  consider  what  nad  been  done  by  the  In- 
stitute, and  what  it  hoped  to  do  in  the  future.  Although 
he  felt  himself  placed  at  a  disadvantage  in  addren- 
ing  them  after  what  had  passed,  yet  there  were  one 
or  two  facts  which  might  be  referred  to  in  connection 
with  the  Institute,  which  would  give  them  hope  as  to 
the  future.    They  all  knew  its  history.     It  was  but  a 
few  months  since  it  was  established  in  that  room,  at  a 
meeting  held  under  Uie  presidency  of  their  present 
Chairman.      There    was    no    denying,    that     the 
British  Horological  Institute  had   become  an  esta- 
blished fact    It  did  not  follow  that  they  had  not 
enemies,  even  up  to  the  present  time ;  or  perhaps, 
more  correctly  speaking,  that  there  were  not  persons 
who  did  not  understand  their  objects,  and  therefore 
were  not  friendly  towards  them.    If  he  was  asked  the 
question,  '*  Of  what  use  is  the  Horological  Institute  ?" 
he  must  confess  that  he  should  be  rather  puzzled  for 
a  reply,  because  it  seemed  to  be  a  question  which 
answered  itself.  If  they  inquired  abstractedly  whether 
it  was  important  that,  in  order  to  become  successful 
in  business,  they  should  understand  the  principles  of 
their  trade,  and  be  able  to  turn  their  hands  to  any 
particular  demand  which  might  be  made  upon  it  ia-tiia 
coui-se  of  business,  they  wouhl  all  answer  that  it  was. 
That  was  one  of  the  objects  which  the  Horological 
Institute  was  calculated  to  effect.    It  was  intended  to 
furnish  every  man  with   that  scientific   knowledge 
which  should  enable  him  to  understand  the  principles 
upon  which  the  art  of  horology  was  based — the  scien- 
tific rules  upon  which  every  machine  must  be  con- 
structod^and  those  various  modifications  which  they 
must  be  enabled  to  comprehend  before  they  could  bie 
successful  as  mechanics.    They  might  indeed  bo  mere 
machines  ;  but  they  knew  very  well  that  mechanics 
should  be  something  better  than  that.    One  object, 
therefore,  of  the  British  Horological  Institute  was  to 
make  the  operative  watchmakers,  not  of  Clerkenndl 
only,  but  of  every  district  who  cbostf^  \a  \y^QiQk!\^  \a  \\>> 
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better  instructed  and  more  intelligent,  and  conse- 
qaentlj  soperior  mechanics  to  what  they  were  ac 
present.    Without  detaining  them  upon  that  topic,  he 
might  notice  one  or  two  l^nefits  which,  as  an  Insti- 
tute, thej  had  accomplished.    They  had  established 
the  "  Horological  Journal,"  which  had  reached  its 
sixth  number,  and  the  circulation  of  which  was  daily 
increasing,  and  the  demand  for  which  had  compelled 
the  reprint  of  seyeral  of  its  issues.     That  was  an  esta- 
blished fact.    They  had  also  been  able  to  get  a  house 
over  their  heads.    They  had  commenced  the  forma- 
tion of  a  Library,  of  books  of  a  scientific  character  use- 
ful to  horologists.    Many  Tolumes  had  been  given, 
others  had  been  lent,  and  the  Council  had  reason  to 
hope  that  they  should  be  able  greatly  to  increase  the 
number.    They  had  also  various  propositions  under 
consideration,  the  adoption  of  which  they  hoped  would 
largely  augment  the  success  of  the  Institute.    But 
they  must  recollect— a  fact  which  he  wished  to  im- 
press upon  the  mind  of  every  gentleman  present — 
that  if  the  Institute  was  to  succeed  it  must  be  by  the 
assistance  of  the  Trade  itself.    It  might  be  all  very 
well  upon  its  first  commencement  to  look  to  a  certain 
few  individuals  to  arrange  plans  and  to  work  out 
details,  but  those  gentlemen  could  not  carry  it  on  for 
ever.    The  Institute  must  be  permanently  sapported 
by  the  knowledge  and  mental  energy  of  the  trade 
generally.    The  Council  were  happy  to  say  that  the 
prejudices  against  the  Institute  were  fast  disappear- 
ing, and  that  many  of  the  mistakes  which  were  made 
in  Its  earlier  days  respecting  its  objects  had  since  been 
corrected.     Many  members  of  the  trade  who  at  first 
opposed  were  now  coming  to  join  them,  seeing  that 
their  motives  were  not,  as  those  gentlemen  once  sup- 
posed, selfish,  bat  rather  intended  for  the  benefit  of 
the  whole  trade.    With  respect  to  what  the  Council 
could  do  in  the  future,  much  of  course  must  depend 
upon  the  means  which  were  placed  at  their  disposal; 
but  one  chief  element  of  their  success  was  periodical 
meetings  of  the  members,  that  they  might  be  able  to 
know  each  other,  and  understand  each  other's  wants  ; 
for  if  ever  there  was  a  business  in  which  it  lay  in  the 
power  of  members  to  help  each  other,  it  was  that  of 
Uie  watchmakers.    There  was  none  which  he  knew 
of— and  he  thought  he  knew  a  little  of  the  principles 
of  many — which  depended  so  much  upon  certain 
abstract  truths,  or  occult  studies  if  he  might  so  call 
Aem,  as  horology  and  the  various  businesses  connected 
with  it.  Amongst  other  instrumentalities  for  improve- 
ment, they  proposed  to  have  periodical  meetings  for 
discussing  questions  connected  with  horology.    He 
hoped  the  day  might  never  come  when  the  members 
of  the  Institute  would  allow  their  discussions  to  be 
diverted  from  scientific  subjects  connected  with  their 
trade  into  questions  of  social  and  political  economy. 
They  had  also  announced  in  the  prospectus,  as  one  of 
the  means  of  instruction  adopted  by  the  Institute, 
Scientific  Lectures.  The  only  reason  why  they  had  not 
yet  been  delivered  was  the  want  of  a  sufilciently 
capacious  lecture-room*    A  few  days  since,  without 
saying  anything  to  his  colleagues  in  the  Council,  he 
thou^t  it  desirable  to  ascertain  whether  they  could 
obtain  lecturers.    The  result  of  enquiries  among  a 
few  private  friends  of  his  own  had  been  a  promise  of 
eighteen  gratuitous  lectures  from  eminent  gentlemen 
upon  scientific  subjects  closely  connected  with  and 
belonging  to  horology  : — four  on   Applied  Mathe- 
matics, by  a  Bachelor  of  Arts  of  the  I^ndon  Univer- 
sity; four  on  Astronomical  Instruments,    including 
the  Transit,  by  a  Fellow  of  the  Royal  Astronomical 
Society ;  and  ten  on  Mechanics,  by  a  Watchmaker. 
That  list,  which  might  hereafter  be  increased,  was  an 
illustration  of  a  fact  which  he  wished  to  impress  upon 
their  minds,  namely,  that  none  of  them  knew  what 
they  could  do  till  they  tried.    It  had  been  said  that 
^Ae  loMtitutc  coald  not  afford  to  pay  for  many  lectures, 
Aai  tbejr  did  not  renaire  to  do  Bo,  because  they  could 


get  them  for  nothing ;  and  as  for  those  to  which  he 
had  referred,  he  could  answer  for  a  large  proportion 
at  any  rate  being   of  a  first-rate  character.      The 
details  of  whatever  was  done  in  that  respect  must  be  a 
subject  for  subsequent   consideration.      Their  com- 
mencement must  of  course  be  small  ;  but  if,  as  they 
proceeded,  they  found  their  rooms  overflowing,  they 
must  take  larger  ones,  as  the  Institute  increased  in 
number  of  members  and  became  more  flourishing. 
He  must  confess  that  his  own  views  in  connection  with 
the  Institute  extended  somewhat  beyond  the  mere 
abstract  principles  of  horology ;  he  wished  to  see  it 
pre-eminently  the  Watchmakers'  Scientific  Institute. 
He  believed  that  an  intimate  connection  subsisted  be- 
tween all  sciences,  and  he  could  easily  prove  it.    If 
they  wished  to  excel  in  any  particular  department  of 
manufacture,  they  must  understand  a  great  deal  of  the 
whole.    The  mau  who  knew  most  of  a  business  gene- 
rally would  be  most  likely  to  succeed  best  in  any 
particular  branch  of  it.    At  one  time  who  would  ever 
have  supposed  that  electricity  had  anything  to  do 
with   watchmaking  ?      Who  would  have  imagined 
some   forty    years   ago    that   the    circumstance    of 
Oersted  of  Copenhagen  making  experiments  with  a 
compass  needle  and  a  voltaic  battery  would  have  led 
to  the  application  of  electricity  to  the  transmission  of 
time  signals,  which  should  be  true  to  the  three-thou- 
sandth of   a  second  in  many  miles.    Yet  that  was 
done  three  or  four  times  a  day  in  connection  with  the 
Royal  Observatory  at  Greenwich.    They  might  thus 
see  how  the  sciences  were  connected  with  the  objects 
of  the  Institute,  and  they  should  endeavour  to  under- 
stand them  better  by  studying  them  intimately,  and 
by  remembering  that  as  mechanics  they  were  some- 
thing more  than  machines,  and  that  they  had  intellects 
given  to  them  for  their  use.    He  would  not  detain 
them  with  any  further  dry  details,  which  rather  be- 
longed to  a  scientific  lecture  than  to  a  festive  occa- 
sion.   Before  he  sat  down  there  was  a  duty  which  he 
might  very  appropriately  conclude  his  remarks  by 
performing,  and  that  was  by  proposing  the  health  of 
a  gentleman  who  from  the  very  beginning  of  the 
Institute  had  evinced  the  most  lively  interest  in  its 
welfare,  and  who  had  aided  it  not  only  by  his  exer- 
tions and  influence,  but  also  in  a  more  tangible  form. 
Whenever  he  had  had  occasion  to  confer  with  him 
on  the  business  of  the  Institute,  he  had  not  only  found 
in  that  gentleman  a  ready  listener,  but  one  who  from 
his  position  as  well  as  inclination  was  also  a  wise 
counsellor.     He  had   great    pleasure  in  proposing 
the  health    of  their   respected  Chairman,  Valentine 
Knight,  Esq. 

The  toast  was  drunk  with  loud  and  prolonged 
cheering. 

The  Chaibmak  hardly  knew  how  to  thank  the  meet- 
ing for  the  kind  manner  in  which  they  had  received 
the  toast.  He  felt  it  was  quite  undeserved.  ("No,  no.**) 
He  was  proud  to  find  seated  by  his  side  his  esteemed 
friend  Mr.  Adams,  whom  he  regarded  as  one  of  the 
oldest  members  of  the  trade.  He  Q^e  Chairman) 
should  have  been  guilty  of  bad  taste  nad  he  not  re- 
ceived in  the  kindest  manner  he  was  able  to  do  the 
deputation  who  did  him  the  honour  of  waiting  opon 
him  to  ask  him  to  join  them  in  furthering  that  excel- 
lent Institute.  He  did  not  know  any  two  gentlemen 
for  whom  he  felt  higher  respect,  from  the  experience 
he  had  had  of  them  in  connection  with  the  uistitute, 
than  his  friends  Mr.  Hislop  and  Mr.  Johnson.  (Cheers.) 
He  believed  that  the  trade  was  deeply  indebted  to 
them,  and  he  was  quite  sure  that  the  watch  and 
clock  makers  could  not  do  better  than  support  those 
gentlemen  in  carrying  out  their  excellent  ideas  with 
reference  to  the  Institute,  an  association  which  was 
wanted  for  the  honour  of  the  country  and  the  trade, 
to  enable  it  to  flourish  as  it  ought  to  do  ;  and  he  was 
sore  that  through  its  means  watchmaking  would 
prosper.  ^  Although  he  considered  himself  an  oatsider 
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of  the  trade,  he  should  be  happy  at  all  times  to  give 
all  the  assistance  to  it  which  lav  in  his  power,  nut 
onlj  bpr  personal  attendance  at  its  meetings,  but  by 
labscnbing  to  its  fnnds,  and  assisting  in  causing  it  to 
prosper  to  the  extent  which  it  so  highly  deserved. 
He  felt  deeply  interested  in  horology,  und  liad  a  high 
respect  for  every  man  connected  with  it,  and  he 
ihould  always  feci  pleasure  in  meeting  them  upon 
rocb  happy  and  convivial  occasions. 

The  CuAiRMAN  then  proposed  the  health  of  the 
Trustees  of  tlie  Institute. 

Mr.  Thompson  returned  thanks  for  himself,  2^Ir. 
Knight,  and  Mr.  Adams,  who  wonld  all  be  happy  to 
perform  anr  duty  connected  with  the  trusteeship  wliich 
might  devolve  upon  them.  In  his  early  days  he  had 
felt  very  forcibly  the  necessity  of  such  an  Institution, 
tad  he  was  glaid  to  see  that  it  had  been  so  well  sup- 
ported, and  was  producing  such  beneficial  rcsnits. 
The  hifffaly  intellectual  speech  of  the  Chairman  of  the 
Coancir  (Air.  llislop)  was  prognosticative  of  much 
fotore  benefit  to  the  Institute  ;  and  he  was  glad 
to  find  80  capable  a  mind  presiding  over  their  deli- 
berations. For  himself  he  must  say,  that  he  felt  he 
was  somewhat  out  of  place  as  one  of  the  Trustees, 
as  he  thought  it  was  a  position  that  should  have 
been  given  to  some  older  member  of  the  trade  ;  still  he 
woold  endeavour  to  do  his  duty  to  the  best  of  his 
ability.  He  desired  much  to  see  co-operating  with 
them  more  of  those  who  stood  naturally  at  the  head 
of  the  trade,  and  thought  that  as  it  was  a  young  Insti- 
tution there  wonld  be  no  derogation  of  dignity  by  such 
mpport  being  sooght  for  ;  at  the  same  time  he  wished 
not  to  be  misunderstood  when  he  said,  that  it  was  not 
altogether  men  of  wealth  or  long  standing  who  were 
best  able  to  lead,  but  rather  men  with  vigorous  minds 
e^ble  of  grasping  scientific  subjects,  and  able  to  ren- 
d(^  them  simply  for  the  benefit  of  their  fellow-men. 
He  was  pleased  to  see  so  many  Swiss  and  German 
gentlemen  connected  with  their  trade  present,  and 
woald  take  this  opportunity  of  thanking  gentlemen  of 
those  nations  domiciled  among  us  for  the  kind  assist- 
ance they  were  ever  ready  to  afford  to  the  different 
charities  connected  with  their  trade,  and  to  assure 
them  that  as  horology  was  a  science  of  universal  import, 
CO  they  would  find  that  the  doors  of  the  British  Horolo- 
gical  Institute  would  be  open  to  all,  whether  he  were 
Greek  or  whether  he  were  Hebrew.  He  felt  proud  to 
be  associated  as  Trustee  with  their  worthy  Chairman, 
who  was  always  anxious  to  promote  every  good  work 
within  the  trade  both  with  his  presence  and  his  purse, 
tnd  also  with  Mr.  Adams,  the  honoured  representa- 
tire  of  an  honourable  house  ;  and  be  was  only  sorry 
that  they  did  not  possess  for  coadjutor  one  more 
worthy  than  his  humble  self. 

The  Chairm AH  proposed  the  health  of  Mr.  Johnson, 
the  TVeasarer,  and  the  Officers  of  the  Institute.  (Loud 
and  prolonged  cheering.)  He  was  gratified  to  hear 
that  handsome  response  to  the  name  of  Mr.  Johnson, 
because  he  was  deserving  their  greatest  consideration. 
Ue  (the  Chairman)  did  not  know  n  more  energetic 
and  deserving  man  than  that  gentleman.  He  would 
▼eoturo  to  say,  without  fear  of  contradiction,  that  tlie 
longer  he  was  connected  with  the  trade  of  Clcrkeu- 
wdl,  the  better  would  he  be  appreciated  by  it. 

ICr.  JoBHSON  said,  he  was  bound  to  take  a  share  of 
what  some  might  think  trouble,  but  what  he  regarded 
as  the  labours — which  were  not  always  trouble— of 
the  business  of  the  evening.  Whether  the  Council  of 
the  Ilorological  Institute  had  done  well  in  making 
him  their  month-piece  remained  to  be  seen.  For  him- 
self, he  had  great  doubts  about  the  matter.  lie  should, 
however,  use  his  privilege  as,  in  Parli.imentary  phra 
seolojjy,  **au  independent  member."  lie  believed, 
however,  that  they  were  so  much  one  in  feeling,  that 
his  colleagues  would  be  ready  to  endorse  almost  any 
thing  he  said.  The  task  of  replying  to  this  toast  had 
beat  %9km  <mt  of  his  han(b  by  Mr.  Uislop,  than  whom 


a  more  able,  pleasant,  and  industrious  eoadjotor  no 
man  in  the  pursuit  of  a  public  object  was  ever  blessed 
with.  They  might  think  him  (Mr.  J.)  rather  para- 
doxical in  saying  that  he  augured  well  for  the  success 
of  the  policy  of  the  present  Council,  because  mankind 
were  never  so  happy  in  their  arrangements,  or  so  suc- 
cessful in  their  contrivances,  as  when  they  closely 
copied  the  admirable  models  by  which  a  beneficent 
Nature  had  surrounded  them.  Now  he  fancied  he 
detected  the  source  from  whence  they  derived  the 
inspiration  of  their  policy  in  the  science  of  ornitholo^. 
There  was  a  species  of  bird,  of  the  genus  anaer,  which 
emigrated  northward  at  certain  seasons  of  the  year  in 
vast  numbers.  Theur  fiight  was  exalted,  or  high  in 
the  atmosphere.  By  n  carious  instinct,  they  decreased 
their  aggregate  labour  bv  arranging  themselves  in  the 
form  of  a  wedge,  the  oldest  and  strongest  bird  being 
placed  at  its  point,  so  that  its  well-seasoned  pinion 
was  the  first  to  cleave  the  keen  northern  blast  which 
they  had  to  encounter.  From  these  facts  in  natural 
history  he  drew  the  following  analogy  to  the  Institute 
government.  The  ground  taken  by  the  Council,  or 
in  other  words  its  flight,  was  high,  whereby  it  gained 
a  more  extended  view  over  the  country  they  nad  to 
traverse,  and  held  themselves  aloof  from  those  petty 
jealousies  and  superstitions  which  formed  the  atmo- 
sphere of  the  lower  strata, — ignorance.  What  ultunate 
shape  their  flight  might  take  remained  to  be  seen,  but 
at  any  rate  it  closely  approximated  to  the  form  he  had 
indicated,  for  they  had,  as  they  (his  hcarca)  might 
see,  thought  proper  to  thrust  the  greatest  goose  to  the 
front.  (Laughter,  and  cries  of  **  No,  no.**)  Mr. 
Hislop  had  kindly  explained  what  the  Institute  had 
done.  It  had  established  a  Ileading-room  ;  but  he 
feared  that  its  Council  had  a  heavier  work  before  it  in 
finding  a  reading  community.  Although  horologists 
might  be  literary  men,  they  were  not,  as  the  Council 
could  desire  to  see  them,  a  reading  body.  No  dis- 
grace, however,  attached  to  them  on  that  account ;  for 
watchmaking  was  an  art  which  employed  the  brain  as 
well  as  the  finsers  to  such  an  extent  that  a  man  rose 
from  his  daily  labour  exhausted,  and  without  an  appe- 
tite for  reading.  Hence  the  great  hope  of  the  Insti- 
tute was  to  instruct  by  appealing  to  the  eye  and  the 
ear,  by  lectures  and  the  exhibition  of  models,  which 
would  stimidate  to  further  inquiry  through  the  medium 
of  books.  He  would  yield  to  no  man  living  for  keenness 
of  appreciation  of  the  power  possessed  by  this  art  of 
raising  man  socially,  morally— aye,  and  even  political- 
ly. It  possessed  the  power  of  converting  that  labour, 
which  had  been  called  the  primeval  curse  of  man,  into 
the  purest  and  most  lasting  pleasure— a  pleasure  re- 
newed every  day  of  his  existence.  But  he  had  dis- 
covered that  he  certainly  wos  not  the  man  to  advocate 
its  cause  (*'  Yes,  yes, ")  for  he  was  wanting  in  the  mar- 
vellous faculty  of  being  "  all  things  to  all  men."  lie  was 
convinced  by  daily  proof  that  there  was  some  truth  in 
the  assertion,  that  he  was  *•  rude  of  speech"  (** No, 
no")  Shakspcarian  as  was  the  attack,  »o  should  the 
reply  be  Shakspcarian.  "  I  do  speak  simply  as  mine 
understanding  instnicts,  and  as  mine  honesty  bids  me 
put  it  into  utterance."  (Cheers  )  Did  ability  but  second 
inclination,  then  would  he  make  that  very  night  an 
epoch  in  horology ;  but,  wanting  that,  he  asked  his 
brother  councillors,  in  thanking  the  meeting  for  the 
kindness  with  which  they  had  drank  their  healths,  to 
endorse  a  request,  to  which  he  would  allude  ilirccrly. 
They  certainly  acted  together  for  the  interests  of  the 
art  to  the  very  best  of  their  ability  ;  and  the  proof  of 
some  little  success  he  miglit  lay  before  them,  in  the 
fact  that  they  had  a  continual  accession  of  nou- horo- 
logists to  their  members.  Science  was  univcrstd  j  horo- 
logy was  so  fascinating,  that  there  had  scarcely  ever 
appeared  a  great  pliysical  philosopher  (he  wa-s  not 
speaking  of  abstract  men  who  buried  themselves 
simply  in  mathematics,  although  even  they  would  not 
form  much  of  an  exception)  ay  ho  did  \va  d'xVkVs^^  ^ 
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little  in  horology.  Ifsy,  then  were  eonnecteJ 
wilh  tho  Mionca  of  horology  men  who  might  nercr 
fee  hare  been  heu-d  of  by  them.  The  hiaior/ 
of  walcbmaUng,  nnrortanately,  up  lo  the  pretent  time 
had  been  n  history  of  iiotated  elforta  ;  a  connected 
record  of  it  bad  yet  to  be  written.  Amongst  the 
memben  of  the  Horologies]  Institute  they  hud  men 
who  had  achiered  for  themseh'ei  a  connection  with 
borotog^  b^  sliilled  mechanical  cootriTances,  and  by 
high  BcientiGc  attainments.  Help  was  needeil  from 
sucli  men,  and  help  most  likely  wonld  be  rendered 
by  them.  There  were  two  notable  instances  at  pnj- 
K'nt  existing  of  men  who  had  connected  [hem»elTei 
with  that  science,  who  now  formed  part  of  tbe  Insti- 
tute. Mr.  Hislop  had  [alluded  to  the  connection  of 
electricity  with  horology.  One  of  the  earliest  mem- 
bers of  the  Institute  was  Mr.  Whitehoiue,  the  pro- 
jector of  the  Atlantic  Telegraph,  whose  name  wonld 
be  carried  down  to  posterity,  from  the  fact  of  his 
having  Ucoionstrated  that  to  be  practicable  which  • 
vast  number  of  the  savans  of  thu  eonntiy  remained 
for  yean  in  donbt  of — namely,  the  power,  without 
injnry  to  the  conductor,  of  transmitting  electric  signals  , 
orer  very  great  distances.  But  by  quiet  demonstra-  ; 
tion  that  gentleman  proved  its  practicability  ;  and  if  i 
the  nndertaking  with  which  he  was  at  that  time  con-  I 
Dected  was  a  partial  failnre,  at  any  rate  his  echieve- 
menti  eerved  at  new  starting  points  in  the  science, 
wbich  would  lead  to  the  ultimate  anccess  of  that  tele- 
graph. Mr.  Boherts,  of  Mancbeeter,  was  alto  alluded 
to,  and  instances  adduced  whereby,  Ihrongb  him,  as 
a  member,  the  Institute  was  connected  with  machines 
tbe  stDdy  of  which  might  benefit  the  alt.  The  officers 
of  tbe  Horologicat  Institute  wonld  make  the  best  pos- 
rible  use  of  tbe  mean*  placed  at  their  command.  Xn 
depreealion  of  the  false  estimate  which  the  meeting 
might  form  of  the  intention  and  wishes  of  the  Council, 
he  might  say  for  himself — because  in  that  instance 
Ih^  might  not  need  to  pray  to  the  meeting  on  their 
own  account— that  ancient  as  well  as  modern  physi- 
ognomists had  ennnciated  the  fact,  that  long-continued 
practice  in  vice  or  virtue  affected  the  characteristic 
maritf  on  the  hnman  countenance  g  and  for  that  rea- 
son he  begged  them  to  jadge  lightly  when  be  asked 
them,  in  the  words  of  the  poet, 

"  If  lo  my  share  some  triSing  errors  fall. 
Look  in  my  face  and  you'll  forget  them  all." 
(Boars  of  laughter.)    Mr.  Johnson  then  made  an  ap- 
peal in  behalf  of  the  funds  of  the  Institate,  wbtdi 
was  responded  to  by  the  meeting  to  tbe  extent  of 
ncnrly  f  100. 

Tho  Chaibhix  proposed  tbe  health  of  tbe  Swiss  and 
German  gentlemen  to  whom  Mr.  Tbompson  had 
allodod,   coupled   with   lbs  health  of  Mr.   Klaflen- 


werenble  todohiswork— it  did  not  matter  where  tbej 
came  from.  Booker  was  one  of  the  first  workmen  in 
this  country  ;  Brcgaet  secured  him  and  other  men  of 
superior  talent,  and  thns  was  enabled  to  do  whalhehad 
done.  But  there  were  men  in  England  who  had  not 
the  support  which  Breguet  rcceivcil,  but  who,  as  re- 
garded time-kecpinp,  produced  greater  work  than  ho 
did.  lie  (Mr.  K.)  appreciated  every  man  who  pro- 
duced good  work;  but  he  never  gave  a  man  less  on  that 
account,  but,  on  the  contrary,  more.  It  was  not  true, 
as  some  persons  had  alli^ed,  that  Bwitzerland  stood 
higher  tlian  England  in  watchmnking.  England  could 
produce  OS  cheap  as  Switzerland,  except  in  the  I5i. 
and  aO»,  articles,  wbich  were  mere  toys.  The  art  of 
watchmaking  was  to  produce  a  watch  Keeping  proper 
time,  and  that  had  been  done  no  where  so  well  as 
in  England.  There  was  in  that  room  a  workman, 
Mr.  Cole,  who  was  a  second  Bregnet ;  no  man  in  tbe 
trade  had  done  more  than  bim.  He  would  cooelade 
by  propoBiag  the  health  of  all  the  watchmaken  in  tbii 
country.     (Cheers.) 

The  Cbiibhxk  read  two  letters  of  apology  for 
absence— one  from  Mi.  Charles  Frodsham,  who  said 
tliat  be  bod  advocated  the  formation  of  soch  a  sode^ 
for  the  last  20  years,  and  had  referred  to  it  in  hu 
work  on  "  The  Isochroniim  of  tbe  Balance  Spring  i" 
and  tbe  second  from  Mr.  Atkins,  Clerk  of  the  ClocK- 
makers  Company,  of  Co wper't- court,  regretting  hif 
iaability  to  be  present  at  the  dinner. 

The  CiuisMAH  then  proposed  tbe  health  of  Mr,  Se 
Fecca,  whose  instrumental  and  vocal  abiUtiea  had 
greatly  delighted  tbe  company  during  tbe  evening  ;— 
a  toast  which  was  drank  wilh  loud  applause. 

Tbe  health  of  Mr.  Brown  and  the  non-homli^cal 
members,  and  of  Mr.  Stirling  Coyne  and  the  visitors, 
were  severally  drank  and  responded  to. 

Tho  CHAiauuf  proposed  the  "  Clockmakers* 
Company,"  which  had  rendered  the  Institute  moil 
important  service.  He  would,  in  connection  with  the 
toast,  propose  the  health  of  a  leading  member  of  that 
corporation,  Mr.  James  Adams. 

Mr.  Aduis  had  peculiar  pleasure  in  responding  to 
that  toast,  proposed  as  it  was  by  his  oldest  acqnaint- 
ance  and  friend,  Mr.  Knight,  whom  he  had  Koowa 
from  his  childhood,  at  a  period  when  tbe  charitaUa 
institutions  of  Cleritenwell  required  support,  and  who 
was  then,  as  he  had  ever  since  been,  ready  lo  aid 
them.  It  was  latisfactory  to  look  on  the  past  bene- 
volent efforts  of  the  trade  for  the  relief  of  its  decayed 
members ;  but  how  much  better  it  would  hare  been  if, 


of  horological  truniug,  tber  bad  t 
placed  in  such  a  position  thal_  they  woold  not  have 


'?,:•, 


ling  than) 


r.  Ki>UTSireBROKB,  in  retn 
self  and  the  forrign  horologin* 
polio,  said  that  he  had  been  a  watchmaker  all 
with  all  his  heart  and  soul,  aud  he  considered  that  no 
man  could  be  a  true  horologist  unless  be  did  so.  The 
Chairman  had  referred  to  tbe  case  of  the  Coventry 
ribbon  manufacturers.  Certain  trades  had  been  ad- 
vanced in  this  conntiyhy  the  competition  which  had 
been  brought  into  them.  Clerkenwell,  whatever  had 
been  said  to  the  contrary,  was  pre-eminent  in  watch- 
making. Bregnet  was  one  of  the  greatest  watch- 
makers i  we  are  indebted  to  him  for  a  great  number  of 
inventions  and  improrements,  and  the  present  honsc  still 


required   that  help.     Many  of  tbe  members  of  th« 
trade  were  now  recipients  of  its  bonnty,  wbo,  bad 
there   been  such  an  Horological   luslitate   in  tbnr 
youth,  might  have  raised  themselves  above  el«emosj'- 
nary  aid.     The  Clockmakers'  Company  had  granted 
the  use  of  their  models  and  works  on  horol^y  to  tha 
Institute,  and  he  hoped  they  would  yet  do  more  in  ili 
behalf    As  a  corporation,  that  company  bad  powai 
which  it  would  he  ridiculous  to  attempt  to  enforce  tf 
law— thai  of  coming  into  a  shop  and  destroylny  J 
bad  work.    The  object  of  tho  Institute  was  to  prerMit    t 
such  bad  work   being  made.      Ho  tmsled  tlw  dtf    ; 
would  not  be  far  disUnt  when  everv  member  of  tm    , 
clock  and  watch-making  trades  wonld  Join  tbe  lotfi-    ! 
luie.  '' 

The 


Ckairmaf  gave  "  The  Press,"  which  was  w    ! 
d  to  by  Mr.  Farmer,  and  the  moctiiig  iQf    < 


isconntiy.  Eiwland  bad  produced,  among 
other  celebrsled  walchmakers,  Qr^iam,  Eanishaw, 
and  Arnold— men  who  stood  highest  in  the  trade. 
Bregnet  adopted  a  tjtUm,  and  waa  supported  in  it  as 
/bir  mea  eict  will  be,  so  far  as  mere  watchmaking 
iicoueenied.  JTejirocoredsUlbsmostcleTerinonwlia 
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ABBIDGMBNTS   OF 

SPECIFICATIONS  OF  PATENTS 

BBLATDra  TO  WAT0HE8,  CLOOKS,  AHD  OTHEB 

TXMEKEBPIBS. 

Printed  W  order  of  the  CommiMbnen  of  Patents,  and 
jmbUiiied  at  the  Great  Seal  Patent  Office,  25, 
Sootluunpton-baildiDgs. 

^Qmtmmed/rom  page  98*) 

1778,  Jo^  2S,— Ko.  1048. 

SMALIi^  William.  —  A  method  of  constructiog 
tiaepieoea,  "  the  aimplicitj  of  which  depends  upon 
"cBplojiiig  lectore  or  racki^  or  lerers,  instead  of 
"wheele,  aeapements  instead  of  pinions,  roughened 
"  dreamlbrtaeefl  instead  of  teeth,  fixed  studs  or  pins 
*iBitead  of  axes*  circles  with  Yemier's  diyisions 
"iBitead  of  hands,  and  occasionalljr  centrifugal 
"hjdnmlic  machines  instead  of  ballances."  The 
pendalom  Is  moonted  upon  an  axis,  the  extremities 
of  wlddi  an  cylindrical,  and  roHen  snrfiuses  so  curred 
that  die  Tihrations  are  nearly  isochronal :  the  number 
of  wheda  and  pinions  i«  lessened  bj  substituting 
sselon  or  leren  for  the  ibrmer,  and  scapements  for 
the  latter.  The  scapements  are  fixed  to  the  sectors 
er  fcren,  and  deriring  a  reciprocal  motion  from 
teeth  or  pina  in  other  wheels  or  sectors^  or  in  bars  or 
pieeet  of  other  fbrms,  communicate  reciprocal  motion 
to  the  tectonL  In  some  cases  the  scapement  is  mored 
otify  in  ooa  direction  Ij  the  dock,  and  is  returned 
ledt  hj  Ita  own  weight,  or  by  a  spring.  For  slow 
er  Imgnlar  motions^  or  unequal  or  large  portions  of 
titoc^  loaghened  circumferences  of  wheels,  or  sectors, 
OB  lied.  Instead  of  hands,  rerolfing  circular  plates, 
with  Vamlef^s  or  Nonius's  dirisions,  are  used. 

[Atetcd,3d:] 

1775,  December  30.— No.  1113. 
ARNOLD,  JoKK. — **  A  new  pendulum  spring  for 

*  tfanekecpers^  and  'the  method  of  compensating  the 

*  efiect  of  .heat  and  cold  of  the  same."  A  helical  or 
grfindrieal  spiral  spring,  made  by  winding  a  straight 
Istoina  of  Jiteel  round  a  cylinder,  on  which  it  is 
ksricBod  and  tempered,  is  fastened  to  the  balance 
nnicallj.  The  compensation  is  in  the  balance,  and 
SB  the  vnder  side  is  affixed  a  ^iral,  composed  of  two 

braas  and  steel,  the  inner  end  of  which  is 
lo  the  collet  of  the  rerges ;  the  other  end  has 
bole  into  which  the  piTot  of  a  lerer  is  inserted. 
of  circles  are  combined  with  this  lever, 
of  arms,  and  made  to  approach  the  centre  of 
the  halance  In  hot  weather,  and  recede  from  it  in  cold, 
Ipf  tbe  efpawiion  and  contraction  of  the  said  spiral 
[Frinted*  5dL    See  Bolls  Chapel  Reports,  6th  Re- 
port, pu  163.] 

[%^  The  complete  description  of  this  patent,  with 
pbftea,  is  ghren  at  page  104  of  the  Journal ;  and  we 
lateBd  to  adopt  a  rimllar  course  with  such  others  as 
<tf  sufficient  Importance. — Ed.  H.  J.] 


tion,  being  sustained  by  a  pivot,  on  which  one  end 
works,  and  by  a  spiral  spring.  Hie  motion  of  walk- 
ing disturbs  the  equilibrium,  and  the  weight  is  thrown 
up  by  the  spring  against  a  spring  placed  above  the 
weight,  which  latter  spring  causes  the  weight  to 
descend  again,  and  the  motion  thus  continues.  The 
weight  by  this  process  acts,,  by  means  o(  wheels,  on 
the  barrel,  and  thus  winds  up  the  spring  of  the  watch. 
A  little  mechanism  prevents  the  watch  beitig  over- 
wound,  and  also  throws  off  the  operation  of  the  reno- 
vating part  when  the  watch  hangs  up  at  rent. 
[Printed,  9(i.] 

1782,  January  1.— No.  1311 . 

TYRER,  Thomab.^*'  Horizontal  scapement  for  a 
"  watch  to  act  with  two  wheels,  being  a  new  and  rery 
**  great  improvement  on  horizontal  watches.*' 

[No  Specification  enrolled.] 

[%*  This  is  one  of  the  originals  of  the  duplex 
escapement— 'Ed.  H.  J.] 

1782,  April  15.— No.  1324. 

MORLET,  HiLDBBRAND. — A  machine  to  give  to 
mills,  docks,  &c.  a  constant  motion.  Consists  of  a 
large  wheel  having  divisions  on  its  rim,  like  a  water 
wheel,  each  large  enough  to  contain  a  round  wooden 
or  hollow  metal  ball.  This  is  connected  by  pullies 
with  a  smaller  wheel,  which  drives  a  third  wheel,  to 
which  are  attached  lifters.  As  the  large  wheel  re- 
volves, thereby  causing  the  others  to  revolve,  the  balls 
fall  ofi^,  and  rolling  down  an  inclined  plane  or  spout, 
enter  a  tall  square  tube  filled  with  quicksilver  or  some 
fiuid,  and,  from  their  lightness,  rise  to  the  surface, 
and  are  lifted  out  by  the  lifters,  and  then  roll  down 
another  inclined  plane  or  spout,  and  reload  the  large 
wheel  There  is  also  a  small  wheel  attached  by 
spokes  to  the  rim  of  the  large  wheel,  and  thus  kept  in 
motion.    The  machinery  is  fixed  to  a  framework. 

[Printed,  3d  ] 

1782,  April  15.— No,  1325. 

MORLET,  HiLDKBRAND.— Somewhat  similar  in 
character  to  the  last,  A  string,  with  one  of  the  balls 
at  one  end  and  a  small  weight  at  the  other,  passes 
over  a  pulley,  attached  to  a  dial,  whereon  the  twelve 
hours  are  unequally  marked,  and  turning  on  the  aame 
axis  as  the  hour  hand.  The  ball  fioats  on  the  surface 
of  water  in  a  tube.  There  is  a  small  hole  in  the  tube, 
through  which  the  fiuid  fiows  gradually,  unequally, 
and  slowly,  and  as  the  ball  sinks  the  pulley  turns 
round,  and  the  hand  points  to  the  hour. 

The  pulley  and  dial  may  be  dispensed  with,  by 
having  a  belt  with  the  hours  and  subdivisions  marked 
on  it,  stretched  out  alongside  the  tube,  which  is  made 
of  glass.  As  the  fiuid  sinks,  it  shows  the  hour  on 
the  belt. 

[Printed,  3</.] 


1780,  March  18.— No.  1249. 
RECORDON,  Loun. — A  watch  which  winds  itself  j 
■p.    A  weight  of  sUrer  is  so  placed  inside  the  watch 
•i  to  be  in  eqnilibriam  when  in  a  horizontal  posi-  j 


1782,  May  2.— No.  1328. 

ARNOLD,  John.— The  tooth  of  the  balance  wheel 
is  an  epicycloid  ;  the  part  of  action  in  the  pallet  on 
which  it  acts,  is  a  straight  line  from  the  outer  edge*to 
the  center  of  the  ^crge.   TVi^  wi«V|%^\«^tw^A  wi  % 
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dngle  ^riDg,  wbilit  the  balaiiM  ii  vitmUog,  aotil  it 
if  nnloclced  to  add  oew  impnlsa  to  the  bal«iice.  The 
widi  of  the  hetioi  ipring;  are  inctirvated,  to  render 
the  expausion  and  contrsetion  of  the  Bpriiig  perfectly 
coQcenlrtc  irith  the  eeatrs  of  the  balanci  or  verge. 
Tlie  bclaoce  ii  «djnUed  b;  two  plecei  of  compound 
met*],  plwed  in  particular  wayi,  for  Mmpenjating 
the  oSect*  of  heat  and  cold. 

[Printed,  5i£    Bee  BolU  Chapel  B«ports,6lhBepoTt, 
p.  141.] 

ITBS,  Horember  19.— Mo.  1343. 
HORLET,  HiutnuAJiD. — A  toepiece  wbenb7 
the  time  it  ifaowa  by  the  fall  of  aand,  from  the  head 
of  the  timepiece,  through  a  rerj  imall  hole,  ioto  a 
chtunber,  in  which  ii  a  pecnUar  valre,  throngh  wliich 
the  land  paatei,  and  falli  into  a  tnbo  having  a  glas* 
aide  or  front,  and  having  a  band  atretched  abngside, 
with  figure*  properl;  marked  thereon,  to  »how  the 
hoon  and  quartan.  The  ur  it  allowed  to  escape 
fron  the  tube  into  the  head  bj  a  pipe.  The  valve  it 
made  with  either  a  tingle  or  doable  fall;  and  the 
Nwd  paifca  throngh  aa  aoon  ai  there  ii  tafficient  in 
weight  on  the  fingle  hii  to  overbalancB  the  reaiatance 
of  a  small  weight,  and  in  the  caae  of  the  double  fall, 
when  the  weight  on  one  fall  overbalancei  tile  other. 
A  ifaDilar  Umapieee  act*  hj  meani  of  mwcnij  instead 

OfUDd. 

[Printed,  9(f.] 


EQUATION    OF    HME    TABLE 

For  Apbil,  1859. 


TO   CORRESPONDENTS. 

DtfPLBX  and  Poubi*  ihall  appear  in  onr  next. 

We  wi«h  it  to  be  clearlj  nnderatood  bj  onr  readers, 
that  we  do  not  hold  oar*el*e«  reaponiible  (or  the  views 
advofliled  hj  onr  Coireapondenta,  but,  at  the  lame 
tlniB  that  we  ofl^r  a  fair  field  for  discuiaion,  we 
exerdae  Ihe  privilege  of  our  oSce  in  judging  whether 
the  lubject*  are  of  a  nature  toiled  to  tne  otgcett  of  onr 
JoumaL 


Dbclirations  or  the  following  Stars,  and 
Timea  at  which  thej  are  on  the  Meridian 
at  Greeawich,  for  April,  1859. 


"         1 

^, 

atU»HlNMV 

111. 

■  NOOH. 

D.r 

U*f            JtOnnci 

orth. 

J  ,«.,«...,,       ^ 

"» 

SS"?."' 

WMk 

until 

(D  t»  ^Uti    :Oni  Hou- 

btHU,KiH 

roB 

l„«SlTl...' 

M-aTlrn.. 

m.    B 

■■ 

Fri.  .. 

1 

4      2-68 

0-754 

2-74 

S>t.  .. 

2  i  3    44*59 

0-749 

44-64 

Sun... 

3 

3    26-62 

0-743 

26-66 

Hon... 

4 

3      8-78 

0-736 

8-82 

Toes.. 

5 

2    51-10 

0-729 

61-18 

Wei.. 

6 

2     33-60 '0-72! 

33-63 

Thurs. 

1 

2     16-28  !  0-713 

16-31 

Fri.   .. 

8 

1     59-16 

0-704 

59-18 

Su.  .. 

1) 

1     42-25 

0-695 

42-27 

Son... 

10 

1     25-57 

0-684 

25-59 

Hon... 

11 

1      9-16 

0-673 

9-17 

Tuei.. 

12 

0    63-01 

0-661 

0 

53-02 

Wed.. 

13 

0    37-14 

0-649 

0 

37.14 

Thur.. 

14 

0    21-67 

0-635 

0 

21-57 

Fri.  .. 

15 

0      6-32 

0-621 

0 

6-32 

tppUMt  TIB. 

M< 

■inm.. 

Sat.  .. 

16 

0      8-58 

0-606 

0 

8-58 

Sun... 

17 

0    23-14 

0-690 

0 

23-14 

Hon... 

16 

0    37-31 

0-574 

0 

37-31 

Tnea.. 

19 

0    61-07 

0.567 

0 

61-09 

Wed.. 

20 

1       4-43 

0-539 

4-44 

Thun. 

21 

1     17-36 

0-620 

17-37 

Fri.  .. 

22 

1     29-84 

0-501 

29-86 

Set.  .. 

23 

1     41-86 

0-481 

41.87 

Sun. . . 

24 

1     63-40 

0-461 

63-41 

Men... 

25 

2      4-46 

0-440 

2 

4-47 

Tuee.. 

26 

2     15-02 

0-419 

2 

15-03 

Wed.. 

27 

2    25-06 

0.397 

2 

25-08 

Than, 

28 

2    34-58 

0-376 

2 

34-60 

Fri.  .. 

29 

2    43-58 

0.353 

2 

43-60 

Su.  .. 

30 

2    52-06 

0.331 

2 

62-07 

N.«.  or 

2 

nn.  BaDtb    1  TlD.ofpuilDiih* 

a  Hfdra 

1 
U 
21 

8    2  69-5I  8  4"'  59-76P.K 
8    2  69-8   8    2  40-55  „ 
8     2  69-91  7  23  21  -33  „ 

o  VirginiB 

2 
11 
21 

10  25  45-2,  0  38  28-IOi.H 
10  25  45-9,11  59    9-llp.H 
10  25  46-3,11   19  60-08  „ 

a  Leonifl 

1 
U 
21 

n«.   Nonh 
12  38  68-6 
12  38  69-0 
12  38  69-6 

9  22    6-73P.1I 
8  41  47-55  „ 
8    3  27-34  „ 

<■  Booti. 

2 
12 
S2J 

19  54  43-9 
19  54  45-0 
19  M  46-i 

1  32    0-53A.U 
0  62  35-12  „ 
0  13    9-66  „ 

■.*  AB  Cbanmaieatmu  /at  &u  JaunaJ  ahmU  U 
addratd  ta  tJu  Editob,  at  At  Office,  8S,  Northamp- 
ton Square,  CleikenwelL 

TO  ADVERTISERS. 

Ai  a  Special  Paper,  publiihed  nkonthlj  and  intended 
to  become  a  work  of  reference,  Taa  HoMOLomcu. 
JoDHKAL  will  be  fonnd  topoaMU  Bdvantagat  to  t)M< 
Chronometer,  Watch  and  Clock-making  CoibbiibI^ 
unrivalled  for  cbeapneai  and  efficieneT. 

N.B.  AH  Adveniaamenu  to  be  inicrted  in  tbft 
Journal  nut  be  received  More  the  SStb  of  the 
month. 
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LECTURES  OF  THE  BRITISH  HOROLOGICAL  INSTITUTE. 

We  hare  great  pleasure  in  announcing,  on  the  part  of  the  Council  of  the  Horological 
loBtitute,  that  thej  have  made  arrangements  for  Three  Lectures  to  be  delivered  to  the 
memberSy  at  the  Arnwell-street  School  Rooms,  on  Tuesday  evenings,  Maj  10th  and  24th, 
and  June  7tb.  The  first  two  will  be  ^^  On  Astronomical  Instruments,  including  the 
nse  of  the  Transit,"  by  Mr.  T.  W.  Burr,  F.B.A  S.,  of  which  a  syllabus  will  be  found 
on  the  last  page.  The  third  will  be  by  Mr.  James  Fkrguson  Cole,  on  some  subject  in 
Practical  Horology,  which  will  be  announced  in  our  next  number.  These  Lectures  will 
not  be  continued  after  the  above  dates  until  the  next  Lecture  season,  which  commences 
about  the  end  of  October,  when  the  Council  hope  to  announce  a  complete  series  on  scientifio 
and  practical  subjects  having  a  bearing  upon  horology. 

They  have  also  to  announce,  that  the  Institute  has  been  admitted  into  union  with  the 
SociBTT  OF  Arts,  by  which  means  several  important  advantages  will  be  gained — among 
the  rest,  the  purchase  of  books  at  a  greatly  reduced  rate,  and  the  admission  of  members  of 
the  Institute  to  the  Exhibition  of  Inventions  in  the  Society's  Rooms,  Adelphi. 


WHAT  IS  HOROLOGY? 

(Continued  from  page  103 J 


Eablt  History  of  Clocks — continued. 


Tki  Corneal  Pendulum^      Repeating    and 
Equation  Cloche, 

Another  ingenious  mechanical  contrivance, 
which  belongs  to  the  time  at  which  we  have 
now  arrived,  is  the  circular  or  conical pemiu- 
km.     This  is   attributed,   in  common  with 
i6?eral  other  inventions,  both  to  Hooke  and 
to  Hoyghens.     It  consists   of  two  balls  or 
weights,  which  are  adjustible  upon  two  rods. 
These  rods  are  jointed  at  one  end  to  an  up- 
right axis,  or  arbor,  having  a  pinion  at  its 
lower  extremity  which  is  driven  by  the  last 
wheel  of  the  train.     When  the  axis  revolves, 
the  balls  fly  out  to  a  certain  distance  where 
the  centrifugal  force  is  balanced  by  the  force 
of  gravity,  and  continue  to  revolve  in  that 
plane  with  great  regularity.     It  will  readily 
be  understood,  that  a  shortening  of  the  dis- 
tance between  the  balls  and  the  point  where 
they  are  attached  to  the  axis  has  the  effect  of 
qoickeoing  the  speed,  as  in  the  ordinary  clock. 
bee  Jig.  22. 

The  time  of  one  revolution  of  such  a  pen- 
dolum  in  a  circle  Tvill  be  equal  to  that  of  a 
double  oscillation  of  a  vibrating  pendulum 
whose  length  is  equal  to  the  height  of  the 
point  of  suspension  of  the  revolving  pendulum 
above  the  plane  of  the  circle  in  which  the  ball 
revolyea.  For  instance,  the  length  of  a  liulf 
■eoooda  pendolom  is  nine  inches  and  eight 
tenths.    If  the  arms  of  our  conical  pendulum 


Fig.  22. 


be  made  of  the  same  length,  it  will  revolve 
in  one  second.  The  lengths  are  measured  in 
both  cases  from  the  point  of  suspension  to  the 
centre  of  oscillation.     (See  page  89.) 

By  this  arrangement  we  have  a  smooth 
continuous  motion  ;  and,  although  not  now 
applied  to  timekeepers,  it  has  been  found  very 
useful  in  astronomical  observatories,  for  keep- 
ing the  telescope  moving  at  an  equal  rate  with 
the  star  or  other  heavenly  body  which  may 
be  under  observation. 

Admiral  Smyth,  in  his  "  Celestial  Cycle," 
speaks  of  an  equatorial  clock  with  this  regu- 
lator  having  been  presented  to  him  by  the 
Rev.  R.  Sheepshanks,  and  describes  it  as  pos- 
sessing ^^  a  train  of  wheels  which  is  made  to 
carry  a  governor,  similar  to  that  of  a  steam 
engine  and  its  axis,  which  revolving  swiftly 
occasions  the  regulating  balls  to  separate,  and 
with  the  aid  of  an  absorbing  wheel  gives  a 
smooth  action  to  the  hour  circle^  yet  under 
such  control  as  to  be  readily  adjustible  to 
sidereal,  solar,  and  even  lunar  motion,  so  as  to 
make  any  celestial  objeot  appear  to  be  fixed 
in  an  immoveable  field.  This  permits  such 
steady  gazing,  lUal  oue  ot  \V%  ^«ftfcVk\a ^w^* 
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lent  to  an  increase  of  optical  power,"  The 
great  equatorial  telescope  at  Cambridge  is  also 
moved  by  similar  meciinnism. 

Now  tbat  photography  is  applied  by  means 
of  the  telescope  to  delineating  the  heavenly 
bodies,  it  biicomes  increasingly  necessary  to 
have  tlie  whole  apparatus  kept  in  motion  at 
precisely  the  same  mte  as  the  body  observed. 
The  slightest  relative  movement  would 
destroy  the  distinctness  of  the  resulting  pic- 
ture. 

We  have  recently  seen  a  large  telescope, 
mounted  by  Cook,  of  York,  in  which  the 
clock  has  a  circular  pendulum,  and  which  has 
been  used  for  photographic  purposes,  with 
results  which  are  exceedingly  distinct  and 
sharp. 

The  subject  of  equatorial  clocks  is  one  well 
worthy  the  further  iiltunliuri  of  clock-makers, 
both  for  the  better  execution  of  the  new  com- 
bination of  sciences  just  alluded  to,  and  also 
for  the  greater  convenience  of  the  ordinary 
observations  of  the  nstronomer. 

It  will  thus  be  seen  that  the  steani  engine 
governor  of  Watt  was  nothing  but  nn  adapta- 
tion of  an  horologicnl  contrivance.  All  that 
ho  did  was  to  use  the  circular  pendulum  with 
tbe  addition  of  an  arrangement  for  opening 
and  closing  the  steam  valve  by  the  falling  and 
rising  of  the  revolving  balls,  as  the  speed 
diminished  or  increased. 

The  next  invention  worthy  of  notice  whs 
the  mechanism  of  repetition,  by  which  the 
clock  was  made,  through  the  pulling  of  a 
string,  to  strike  or  repeat  the  last  hour.  Tliis 
was  the  invention  of  a  Mr.  Barlow,  about  the 
latter  end  of  the  reign  of  Charles  II.  Bar- 
low subsequently  applied  this  invention  to 
watches,  and  employed  Tompion  to  make  one 
alter  his  description,  intending  to  patent  his 
invention.  Quare,  a  London  watchmaker, 
had  entertained  the  same  notion  some  years 
before,  but  thought  no  more  of  it  till  the 
noise  excited  by  Mr.  Barlow's  patent  re- 
minded him  of  his  former  contrivances.  He 
set  to  work  and  finished  his  watch,  and  was 
advised  to  oppose  Barlow's  privilege  to  obtain 
a  patent.  The  (.'ourt  was  appealed  to,  and 
a  watch  after  the  invention  of  each  was  sub- 
mitted to  the  King  in  Council.  His  Majesty, 
after  having  made  trial  of  both,  gave  the  pre- 
ference to  that  of  Mr.  Quara.  The  chiel" 
dilTercnce  between  them  was,  that  in  Barlow's 
the  repetition  was  effected  by  pushing  in  tuio 
small  pins — one  for  the  hours  and  the  other 
for  the  quarters,  while  in  Quare's  it  was 
effected  by  one  pin  only,  pkced  in  the  pen- 
dant  of  the  oose. 

Nearly  about  the  same  period  we  find  equa- 

tion  eloekt  constructed,  which  exhibited  the 

di^reuce  between  solar  and  mean  time.    The 

Aw  0eenu  to  hare  been  made  in  Loodoa  for 


Charles  II.  of  Spain,  and  is  thus  described  by 
Father  Kreser,  a  Jesuit :  — 

"  From  the  years  1699  and  1700  there  has 
been  in  the  cabinet  of  Charles  II.,  king  of 
Spain,  a  clock  with  a  royal  pendulum  (heating 
seconds)  made  to  go  with  weights,  and  not 
with  springs,  going  400  days  without  requir- 
ing to  be  once  wound  up.  I  have,  by  order 
of  bis  Alajesty  and  in  his  presence,  seen  and 
explained  the  instructions  which  were  sent 
from  London  with  watches  which  contained 
many  curious  things.  I  bad  orders  to  go 
every  day  to  the  palace  during  several  months 
to  observe  the  said  clock  and  compare  it  with 
the  sundial,  and  at  that  time  I  remarked  that 
it  showed  the  equation  of  time,  equal  and 
apparent,  exactly  according  to  the  tables  of 
Flamstead."* 

Sully  remarks  on  this  letter,  writing  in 
1717,  "  What  the  Rev.  Father  Kreser  relates 
of  the  clock  of  the  late  King  of  Spain  is  very 
true.  It  is  more  than  twenty  years  since 
such  clocks  were  made  in  London  ;  and  I 
believe  that  I  am  the  first  who  applied  this 
mechanism  (for  equation)  to  a  pocket  watch, 
12  or  14  years  ago." 

As  a  specimen  of  the  arrangement  of  one  of 
these  old  clocks,  we  give  engravings  and  a 
description  of  one  known  as  Endeilin's  equa- 
tion clock,  which  sliOH'S,  in  addition  to  both 
mean  and  apparent  time,  a  perpetual  dny  of 
the  month,  the  sun's  place  in  the  zodiac,  his 
Fig.  23. 


'  At  ono  tine  Astronomer  Bojal  of  England. 
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ritiiig  and  aetting,  and  the  moon's  age  and 
pbaaet. 

Fig.  24. 


F{0.  23  IB  the  dUlwork,  ^nijig.  24  the  dial 
itoeir.  In  Jig.  23,  the  small  wheel  Q,  of  2\ 
l(eth,  takes  itB  motion  from  the  sinking  part. 
It  impels  the  wheel  R,  of  32  teeth,  with  a  ver- 
lical  arbor,  held  in  its  poBition  by  a.  cock  T,  on 
ihe  front  plate  of  the  frame,  which  arbor  also 
bts  a  beud  and  compound  joint  (not  shown) 
t>«Iow  T  ;  and  a  second  similar  cock  above  that 
keeps  the  lower  half  of  the  arbor  in  ita  posi- 
tioD,  the  upper  and  lower  pivots  also  bearing 
10  cocks  which  are  not  Men  in  the  engraving. 
This  arbor  has  an  endless  screw,  S,  in  the 
middle  of  the  inclined  half,  turning  a  large 
wheel  A,  of  487  teelh,  and  also  having  a 
pinion  «,  of  24  leaves,  actuating  a  wheel  V", 
of  32  teeth.  This  last  wheel  revolves  in 
24  hoars,  a  in  18  hours,  and  with  it  the 
arbor  BT  So.  Q  revolves  in  13'' ao-",  and  A 
in  8760  hours,  or  365  days  6  hours,  whence  it  I 
is  called  the  annnal  wheel.  The  wheel  X,  I 
with  62  inclined  teeth,  and  the  wheel  Z,  with  I 
90  teeth,  revolve  separately  round  one  common  I 
ceatre,  5,  and  are  impelled — the  former  by  a  I 
tooth  or  pallet  on  the  24  hours  arbor  of  the  I 
wheel  V,  and  the  latter  by  an  endless  screw  I 
Y.  Thia  screw  has  a  pinion,  6,  of  21  leaves,  , 
npoD  its  upper  end,  and  is  impelled  by  the  : 
pinion  a  in  59'  1^  30°"  being  the  anm  of  two  1 
Innationa.  The  wheel  X  is  impelled  one  j 
tooth  9nrj  24  hoars,  therefore  an  entire  J 


revolution  would  be  performed  in  62  days  t 
hut  it  does  not,  in  fac^  make  more  than  one 
half  of  a  revolution,  when  it  jumps  back  to  its 
original  situation. 

Into  the  plane  of  the  annual  wheel  A  are  in- 
serted 12  pins,  at  such  distances  from  each 
other  in  a  circle  as  correspond  to  the  number 
of  days  in  each  month  ;  the  January  space 
being  31  parts  cut  of  365,  the  February  space 
28  pans,  and  so  on.  On  the  centre  of  the 
annual  wheel  is  also  fixed  the  centre  of  a  piece 
of  metal,  B,  formed  into  a  curve,  which  varies 
its  radius  nf  curvature  liaif  way  round  and 
back  again,  and  is  denominated  the  equation 
curve.  The  elements  and  proportions  of  thia 
curve  are  obtained  from  a  table  of  equations. 
Uound  the  centre,  5,  of  the  wheels  X  and  Z  is 
moveable  the  lever  5, 6,  with  a  claw  at  6  and 
a  tail  5, 3,  reating  on  a  pin  in  the  click  278, 
which  click  is  moveable  round  a  point  at  7. 
A  second  lever,  10,  bos  also  its  tail  resting  by 
a  pin  at  S  on  the  tail  piece  of  the  click,  while 
the  end  10  falls  in  the  way  of  the  month  pins 
in  the  annual  wheel,  being  kept  up  to  them 
by  means  of  a  spring  acting  near  the  centre 
of  itB  motion.  The  action  is  as  follows  : — The 
pallet  at  V  gathers  up  a  tooth  of  X  every  24 
hours,  and  the  click  2  lays  hold  of  it  when 
past  and  keeps  it  till  next  day.  This  goes  on 
till  one  of  the  month  pins  meeting  the  end  of. 
the  lever  10  depresses  it ;  at  the  same  time  the 
tail  of  this  lever  pushes,  by  ita  pin,  the  tail  3 
of  (he  click  hack  and  releases  tlie  wheel  X. 
This,  having  a  spring  coiled  round  its  centre, 
jumps  bock  to  the  place  at  which  it  was  at 
first,  and  the  hand  D  (Jr;.  24)  beijig  fust  to  the 
wheel,  returns  with  it  and  recommences  its 
motion  from  A.  The  month  semicircle  ia 
divided  into  two,  and  numbered  alternately  on 
the  inner  and  outer  arcs  (we  suppose,  to 
avoid  crowding  of  the  6gures.)  At  D  is  an  arc 
divided  into  29)  equal  parts.  The  interior 
part  is  cut  away,  showing  the  moon  in  full 
phase  as  painted  on  the  wheel  Z,  of  90  teeth. 
Over  the  figure  of  the  moon  is  an  index,  and 
both  are  repeated  at  the  opposite  diameter  of 
the  wheel,  so  that  one  appears  at  the  first 
division  as  soon  as  the  other  disappeai's  at  the 
end.  The  face  of  the  annual  wheel  has  en- 
graved upon  it  the  sun's  place  in  the  ecliptic, 
the  names  of  the  months,  and  the  time  of  the 
sun'a  rising  and  setting  for  each  day.  These 
.ippear  through  apertures  of  the  dial,  shown 
by  the  blackened  spaces. 

When  the  wheel  X  has  returned  to  its  ori- 
ginal position,  the  pallet  at  V  goes  on  ;  and 
when  it  has  made  half  a  revolution,  it  touches 
the  end  of  the  lever  6,  and  discharges  the  tail 
3  from  the  chck  2,  which  falls  back  into  the 
teeth  of  the  wheel  X,  to  perform  its  office 
until   again  disengaged  at    the  end  of  the 
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devolves  iii   S65}  days,  therefore  the  frac- 
tional portion  of  a  day  will  amoant  to  unity 
every  roarth  year,  and  it  will  then  be  required 
that  February  should  have  29  days.     I'his  is 
effected  by  a  piece  of  brass  16,16,17,18, 
shown    by  dots,   being    hidden  behind  the 
annual  wheel.     This  is  moveable  on  the  point 
16,  and  has  marked  on  the  concealed  flat  part 
the  four  years  successively— namely,  leap  year, 
and  the  first,  second,  and  third  after,  which 
are  brought  yearly  in  succession  to  an  aper- 
ture  in  the  dial  above  VI.  in^.  24.     This  is 
effected  by  the  star  20  with  eight  angular 
points.      Two  of  these  points  are  carried  for- 
ward by  pins  in  the  annual  wheel,  one  on  the 
night  of  the  last  day  in  December  and  the 
other  on  that  of  the  last  dny  in  February.    The 
star  is  kept  in  its  place  by  the  click  or  leg.     A 
snail  of  four  steps  is  fastened  to  the  star,  and 
regulates  the  position  of  the  piece  16,  16,  17, 
18,  by  supporting  the  end  18 :  thus  the  num- 
ber 1,  3,  3,  or  leap  year,  will  appear  in  the 
dial  aoccMrding  as  step  1,  step  2,  step  3,  is  pre- 
sented to  the  projection  18  of  the  plate  having 
the  four  years  marked  on  its  face.     The  rack 
without  teeth  11,  is  moveable  on  the  centre 
of  the  annoAl  wheel  with  a  upring  (shown  by 
dots)  pressing  it  so  as  to  make  it  rest  on  a 
second  snail  behind  the  star.    The  lever  10  is 
carried  by  this  rack,  and  is  thus  made  to  meet 
the  pins^  or  recede  from  them,  a  space  corre- 
sponding to  one  day,  or  more  if  required.     The 
concealed  snail  having  a  contrary  spiral  re- 
moves the  lever  at  the  last  day  in  February 
00  far  from  the  corresponding  pin  in  the 
annual  wheel  that  the  hand  D  arrives  at  the 
29th  day  before  it  is  released,  thus  giving 
February  29  days  once  in  four  years. 

Kow  for  the  equaiUm  movement  :^0n  the 
point  D,  ^fig>  24,  the  rack  £  moves  its  tail  c^ 
resting  on  the  circomference  of  the  equation 
carve.  At  o  is  a  box  with  a  spring,  which 
keeps  the  cord  J  6  alwajrs  stretched.  This 
cord  surrounds  a  pulley  on  the  plane  of  a  con- 
cealed wheel  N,  under  K,  but  not  attached  to 
it.  This  wheel  acts  into  the  rack  which  is 
always  resting  on  the  equation  curve.  The 
pinion  I,  of  30  teeth,  revolving  in  60  minutes 
and  carrying  the  minute  hand,  turns  the 
wheel  K,  of  60,  which  drives  a  pinion  L,  of 
30,  also  in  60  minutes.  To  L  is  attached  a 
wheel  H,  of  48  teeth,  which  turns  a  similar 
wheel  F,  and  this  again  a  third  similar  wheel 
G,  the  tube  of  which  surrounds  the  arbor  of 
I,  and  carries  the  hand  with  a  little  sun  on 
it  pointing  to  30,  in^^r.  24.  This  hand  moves 
irregularly,  and  is  the  equation  hand.  The 
irregularity  is  thus  produced :— The  wheel 
N,  below  K|  is  pinned  to  a  bar,  which  is  not 
seen,  but  which  carries  the  wheel  H  and 
pinion  L;  and  a$  the  teeth  of  the  rack  are 
Motii^  in  the  wbed  N,  the  concealed  bar 


moves  alternately  towards  1  and  15  as  the 
radius  of  the  equation  varies  during  the  year. 
This  motion  makes  the  pinion  L  sometimes 
advance  and  sometimes  retrograde  a  few 
teeth,  independently  of  the  motion  it  receives 
from  the  revolution  of  K  ;  and  this  additional 
motion  is  also  communicated  to  the  wheel  H 
in  consequence  of  its  connection  with  L,  and 
hence  to  both  F  and  G,  the  latter  bearing  the 
equation  hand. 

Now  as  we  can  easily  obtain  the  amount  of 
equation  by  simply  inspecting  a  proper  table, 
the  elaborate  mechanism  here  described  is  not 
of  very  great  value  ;  but  the  case  is  different 
when  clocks  show  sidereal  as  well  as  mean 
time.  It  would  be  a  great  sliving  of  labour  to 
those  who  use  the  transit  and  the  equatorial 
telescope  if  a  supplementary  dial  were  at- 
tached to  the  clock  which  should  indicate 
mean  time  if  the  clock  is  regulated  to  sidereal, 
or  sidereal  if  it  be  kept  to  mean  time.  This 
might  be  effected  by  a  supplementary  train  of 
wheels,  and  we  may  be  able  on  a  future  occa- 
sion to  give  a  description  of  such  an  arrange- 
ment. 

{To  be  cmUuttted.) 


A  BRIEF  SKETCH  OF  THE  HISTORY 

OF   THB 

NEUFCHATEL   WATCH   MANU- 
FACTURE. 

Br  M.  Grandjean. 

(Translated  from  the  Bevue  Chronometrique.) 

Gentlemen, — Upon  the  invitation  of  the 
Secretary  of  the  Sociili  des  Horlogers  to 
prepare  a  paper  upon  the  origin  of  the  Neuf- 
chatel  Walck  Manufacture,  I  have  the 
honour  to  submit  to  your  consideration  a  note 
of  its  origini  and  a  brief  history  of  the 
different  phaae?  it  has  assumed,  alluding  also 
to  the  means  to  be  employed  to  perfect  this 
art  and  to  maintain  the  prosperity  of  the 
manufacture. 

The  introduction  of  watchmaking  into  the 
canton  of  Neufchatel  dates  back  to  the  year 
1665.  The  first  workman  who  engaged  in 
it  was  a  young  man  of  La  Sagne,  named 
Daniel  Jean  Richard  ;  who»  being  requested 
by  an  English  traveller  passing  through  that 
valley  to  repair  his  watch  for  him,  became 
acquainted  with  the  mechanism,  and  b^an 
to  imitate  it.  To  this  young  man,  who 
afterwards  established  himself  at  Locle,  be- 
longs the  honour  of  having  endowed  his 
country  with  the  rich  branch  of  industry 
that  forms  the  basis  of  its  present  prosperity. 

Richard  .was  a  goldsmith  at  La  Sagne  ;  he 
had  severfd  brothers^  who  were  enga^  with 
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him  in  thU  trftd^  and  he  cttme  with  them  to 
Loclein  the  hope  of  finding  better  facilities 
.for  executing  tl|e  plan  he  had  formed. 

The  watch  he  had  put  in  order  was  an 
'Ejigliflli  frame  vei^o'  watch  with  a  fusee,  and 
was  very  high.  Instead  of  a  chain,  it  had  a 
•cord  of  gut ;  and,  in  common  with  other 
watches  made  during  the  infancy  of  the  art, 
it  had  no  pendulum  spring.  John  Richard  met 
with  numberless  difficulties.  For  want  of  tools 
and  implements,  he  was  obliged  to  form  the 
-teeth  c^  the  wheels  by  hand,  as  well  as  the 
pinions.  This  induced  him  to  go  to  Geneva 
for  the  purpose  of  procuring  tools  and 
materials  that  he  could  not  get  in  the  country, 
and  from  this  time  he  was  enabled  to  make 
certain  parts  with  more  ease.  Independently 
of  the  members  of  his  own  family,  he  after- 
wards took  apprentices,  and  these  were  the 
workmen  who  constituted  the  first  nucleus  of 
the  manufacture. 

During  a  long  time  they  contented  them- 
selves with  making  verge  watches,  adding, 
among  other  improvements,  the  chain  and 
the  pendulum  spring.  Without  following  all 
(he  stages  of  improvement,  suffice  it  to  ob- 
serve, that  the  antiquity  of  a  work  can  always 
be  determined  by  the  different  modes  of  its 
manufacture.  The  manufacture  of  watches 
has  always  commenced  with  the  most  simple 
and  common  kinds. 

The  manufacture  was  limited  for  a  period 
to  watches  with  two  plates,  to  which  the 
horizontal  escapement  was  applied,  and  sub- 
sequently the  repeating  mechanism,  as  well 
as  the  alarum  and  chimes.  These  are  the 
difierent  sorts  of  fancy  watches  which  have 
most  contributed  to  develope  the  taste  of  the 
workman,  and  to  make  good  watchmakers. 

The  introduction  of  skeleton  watches  with 

iiorizontal  escapements,   or  Lepine  watches, 

lias  powerfully  contributed  to  the  develope- 

ment  of  the   manufacture.     At  this  period 

also  several   varieties    of    escapement  were 

introduced,    such     as    the    comma,     double 

comma,  duplex,  and,  a  little  later,  the  anchor 

escapement ;  these  sorts  being  used  to  vary 

the    construction     to     the     utmost    degree. 

Never,  at  any  time  since  the  origin  of  the 

manufacture,  were  such  efforts  made  for  the 

sake  of  variety  as  since  the  beginning  of  this 

centorj,  all  intelligent   wachmakers    having 

some  new  ideas  to  contribute. 

Not  finding  much  occupation  with  the 
more  exact  kinds  of  timekeepers,  some  of  the 
best  watchmakers  quitted  the  country,  to  go 
to  England  and  to  Paris.  Some  men  who 
already  appreciated  this  kind  of  watchwork, 
and  who  foresaw  that  it  would  one  day  be 
the  crowning  of  our  industry,  were  working 
as  amateurs  at  chronometers,  which  they 
delivered  in  the  rough  to  well-known  watch- 


makers in  Paris  or  London,  who  finished 
them,  te  sell  as  being  of  their  own  manu- 
facture. 

The  period  which  dates  from  1830  forms 
essentially  a  new  phase  for  Neufchatel  watch- 
work,  owimg  to  the  improvements  in  con- 
struction and  the  perfecting  of  tools.  We 
cannot  find  that  since  that  period  apprentices 
have  been  as  good  as  heretofore  ;  far  from  it, 
since  at  first  to  become  a  watchmaker,  and 
to  deserve  the  title,  it  was  necessary  to  have 
worked  at  all  the  kinds  of  watches,  and  even 
to  have  made  a  watch  from  beginning  to  end. 
To  arrive  at  such  a  result  long  apprentice- 
ships with  good  watchmakers  were  necessary. 
I  consider  this  period  as  a  transition  period, 
which  divides  the  history  of  the  manufacture 
into  two  parts. 

Before  this  transition  period  watchmakers 
applied  themselves  to  construct  all  the  various 
complicated  pieces  which  were  then  made. 
It  thus  became  necessary  to  make  good  ap- 
prentices, and  nobody  could  pretend  to  think 
himself  a  watchmaker  at  the  end  o(  two  or 
three  years  practice,  as  happens  in  our  days. 

When  the  fanciful  kinds  had  had  their 
day,  and  the  construction  was  simplified,  the 
thoughts  of  good  watchmakers  were  directed 
to  the  perfecting  of  the  escapements  by  vary- 
ing the  principle,  and  experimenting  with 
compensation  balances.  During  many  years 
the  detent  escapement,  though  it  was  already 
known  in  manufacture,  was  not  used,  with 
rare  exceptions  for  watches  of  luxury,  and- 
not  for  exact  timekeepers.  However,  the 
gradual  approach  to  more  exact  results  con- 
tributed to  produce  a  good  number  of  watch- 
makers who  devoted  themselves  to  other 
escapements  with  compensation  balances  and 
spiral  or  spherical  springs. 

Some  old  watchmakers  were  already  en- 
gaged in  experiments  on  compensation  ;  and 
at  the  Swiss  Exhibitions  of  Industry  which 
preceded  the  larger  ones  several  obtained 
gold  medals  for  marine  chronometers.  The 
great  Exhibitions  of  London,  of  New  York, 
and  of  Paris  have  shewn  out  the  high  cha- 
racter of  our  manufacture.  Unhappily  the 
manufacturers  did  not  sufficiently  understand 
the  importance  of  their  being  numerously  re- 
presented at  these  great  tournaments  of  in- 
dustry. However,  we  drew  from  them  this 
instruction, — that  it  has  been  officially  proved 
by  the  report  of  the  Swiss  judges,  that  we 
are  in  a  position  to  compete  very  advantage- 
ously for  watchwork  of  precision,  and  that  wo 
want  nothing  for  arriving  at  a  state  of  per- 
fection in  the  manufacture  of  chronometers 
but  the  means  of  observation.  With  this  we 
shall  be  furnished  for  the  future  by  the  esta- 
blishment of  an  observatory,  constructed  at 
the  expense  of  the  govetiimenX.ol'&^MlOQsX.^ 
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If  we  are  now  in  a  poailion  to  mBnufactnrfl 
this  kind  of  watches,  maj  we  not  hope,  hy  the 
ineaas  that  we  hare  at  onr  ilisposal,  to  see 
perfected  the  art  of  watcbmaiiiDg  in  general  ? 

The  greater  part  of  the  good  workmen  or 
artists  date  from  the  period  anterior  to  the 
transition  ;  and  it  is  to  be  feared,  if  we  do 
not  help  the  apprentices  hj  practical  indus- 
trial schools,  we  shall  soon  see  the  decline  of 
the  manufacture. 

Theory  has  done  much,  but  iodustrial 
schools  will  do  more,  when  they  shell  be 
directed  in  a  way  to  please,  esseatial  to  the 
development  of  the  mechanic. 

Bj  the  report  of  the  Neufcbatel  committee 
concerning  the  Exhibition  of  IS55  at  Paris, 
and  by  the  first  pamphlet  published  by  the 
Societi  da  fforfogers,  it  is  distioclty  proved  : 
that  it  is  by  complete  apprenticeships,  and  by 
introducing  practical  schools,  sided  by  thco- 1 
retical  schools,  applied  essentially  to  mecha- 1 
nics,  that  we  can  complete  what  is  lacking  to  i 
the  greater  number  of  watchmakers  for  the 
manufacture  of  chronometers,  and  for  the 
protection  of  the  future  of  our  industry. 

Signed  by  the  President, 
LocU,  StpUB,  1858.     Heriii  GaANi>JBA.i>. 


The  paper  does  not  end  at  the  pwnt  at 
which  we  hare  just  stopped ;  bat,  as  the 
remainder  possesses  a  pnrely  local  interea^ 
we  briefly  sum  it  up. 

The  author  fur^er  inusts  opon  the  in- 
capacity of  modern  apprentices,  and  upon  the 
necessity  of  disseminating  professional  in- 
Btruction  by  means  of  horological  schools, 
both  theoretical  and  practical.  He  recalls  the 
usefulness  of  the  school  of  Geneva,  which 
was  created  precisely  to  supply  the  want  of 
good  workmen,  become  more  and  mora  rare^ 
a  want  which  threatened  the  Geneva  manu- 
facture with  a  speedy  decay.  "  Progreu," 
he  adds,  with  much  reason,  "  will  not  ttop  ;" 
the  manufacturers  must  not  go  to  sleep  in 
their  preseut  material  prosperity ;  neither 
must  they  forget,  as  M.  Wartmann  baa  like- 
wise said,  that  one  powerful  means  of  main- 
tuining  Swiss  horology  in  good  condition  is 
to  put  watchmakers  in  a  position  to  scquii-o 
that  special  knowledge  which  practice  alone 
cauDCt  give.  We  cannot  but  applaud  such 
Judicious  counsels,  which  will  find  their  appli- 
cation  as  well  in  France  as  in  Switzerland." 
[And,  may  we  not  add,  in  England  also  ? — 
ED.fi.U.J.] 
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CCWwMrf  fixm  page  108.) 
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ma  aa  a  a   the  six  pillars  of  the  brass  edge. 
4  &  tbe  first  wheel. 
«  die  centre* pinion. 
dd  the  second  wheel. 

*  the  lecood  pinion. 
//  the  third  wheel. 
ff  the  third  pinion. 

A  A  the  contrate  wheel,  and  the  fourth  wheel 

*  the  baltnce-wbeel  pinion. 
k  the  foarth  pinion, 

ii  the  fifth  wheel. 


m  the  fifth  pinion. 

»M  the  fly. 

o  o  the  balance-wheel. 

p  thepotence. 

rrrrrr  the  «x  pillars  of  the  frame. 

t  the  stud. 

t  the  centre  of  the  dittent,  to'stop  the  balance. 

X  the  centre  of  the  discharging  dittent. 

ttu  the  upper  plate. 

z  z  the  pillar-plate. 


Let  tfaa  Diameter  of  the  Upper  flaie  be  I-16th  of  an  indi  more. 


la  what  was  designed  for  the  work  on  the  upper  plate,  which  is  now  done  in  the  manner 
as  represented  in  Figure  12. 


For  Umpering  tke  Balanct-§pmdie,  tka  Balance'Sprnig,  and  the  Pmumi. 

Before  thdr  being  immened  in  the  metal  (as  just  melted)  let  them  be  (uled  over. 
The  heat  for  the  balance- spindle  £67  on  Fahrenheit's  scale,  the  which  is  given  by  one 
of  pewter  to  12  of  lead  ;   but  for  the  balance-spring  and  the  pinions,  let  the  mixture 
be  one  of  pewter  to  17  of  lead.  ^ 

Each  torn  of  the  first  wheel  (or  fusee)  is  4^  hours  i  so  5^  of  iu  turns  is  just  24  hours  j 
and  6^  is  28|  hours  ;  and  6^  tarns  equu  to  30  hours. 
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THE  NEW  METAL  ALUMINIUM. 

A  very  interesting  paper  on  alumTnium 
was  read  at  the  »Society  of  Arts,  on  Wednes- 
day, the  2nd'  ult.,  by  Mr.  Foster,  the  able 
secretary  of  that  society.  First  mentioning 
the  extension  which  chemical  knowledge  has 
undergone  in  modern  time?,  and  the  bound- 
less supply  of  aluminous-  substances  which 
has  thus  been  opened  up — in  granites,  slates, 
schist,  and  especially  in  clays — the  author 
pointed  out  the  fact  that  aluminium  forms  an 
essential  portion  of  our  most  brilliant  gems, 
including  corundum,  the  sapphire,  and  the 
oriental  ruby,  and  emerald  ;  and  then  pro- 
ceeded to  remark  that,  notwithstanding  the 
universal  diffusion  of  ores  of  aluminium,  the 
existence  of  the  metal  itself  was  not  known 
until  the  last  half  century,  and  its  extraction 
has  been  attended  by  great  dijfficulty.  He 
then  detailed  the  means  adopted  for  produ-i 
cing  sodium  by  Davy,  Gay  Lu^ac,  Tb^nard^ 
Mitscherlich,  Brunner,  Dontiy,  Mareska,  and, 
more  recently,  Deville;  and  traced  the  labours 
of  Oersted,  Wohler,  and  Deville,  in  th^  pro- 
duction of  aluminium.  After  quoting  fron) 
the  paper  read  by  the  Rev.  J.  Burlow,  in 
1856,  on  Deville's  process,  noticing  the  modi- 
fications which  Paul  Morin  introduced,  and 
sketching  the  labours  of  Dr.  Percy,  Mr.  Dick, 
and  Rose  (of  Berlin),  the  author  stated  that — 
*'  Mr.  Gerhard,  an  Englishman,  has  for 
some  little  time  past  been  engaged  in  experi- 
ments with  a  view  to  establish  the  manu- 
facture of  aluminium  in  this  country,  and  to 
produce  it  at  a  cheaper  rate  than  hitherto. 
He  has  adopted  the  cryolite  process  rather 
than  the  double  chloride  of  aluminium  and 
sodium,  inasmuch  as  the  cryolite  is  readily 
obtainable  in  large  quantities  and  at  a  very 
low  price.  Mr.  Gerhardt  has  erected  fur- 
naces at  Battersea,  and  there  is  no  reason  to 
doubt  that  with  the  modifications  which  he 
has  introduced,  added  to  the  fact  that  the 
materials  are  cheaper  in  this  country  than  in 
France,  aluminium  may  be  produced  here  at 
a  still  lower  price  than  in  France,  whence  the 
small  quantity  that  has  been  used  in  this 
country  has  hitherto  been  imported." 

Mr.  Gerhard's  process  he  shortly  describes 
as  follows  : — 270  parts  by  weight  of  powdered 
cryolite  are  mixed  with  150  parts  of  common 
salt,  and  into  this  mixture  are  placed  72  parts 
of  sodium,  cut  into  small  pieces.  The  whole  is 
then  thrown  into  a  heated  earthenware  cruci- 
ble, previously  lined  with  a  melted  mixture 
of  cryolite  and  salt ;  which  mixture  is  also 
immediately  poured  over  the  contents  of  the 
crucible,  covering  them  to  some  little  depth, 
orer  which  the  Jifl  is  then  placed.  The  cru- 
cibJe  MB  then  put  in  a  /urnace,  and  kept  at  a 


high  red  heat  for  about  two  hours.  Whofi 
the  pot  is  uncovered,  the  melted  mirtun*  ih 
well  stirred,  and  then  poured  out  The  buP- 
tons  of  aluminium  are  found  mingled  with  the 
slag,  and  may  be  easily  moltod  together  by 
heating  them  in  a  crucible  with  common  salt. 
Theoretically  the  amount  of  aluminium  pro- 
duced should  be  one-tliird  of  the  weight  of 
the  sodium  employed,  but  practically  such  a 
result  is  never  obtained^  and  our  manufac* 
turers  would  be  well  satisfied  with  obtaining 
between  a  third  and  a  fourth.  This  Mr. 
Gerhard  has  accomplished,  though  he  is  not 
always  so  successful.  There  is  still  some  un- 
certainty in  the  process.  "  From  what  I  have 
seen,  and  from  what  I  have  learnt  from  those 
better  qualified  to  judge  on  matters  of  che- 
mistry aud  metallurgical  operations  than  my- 
self, I  am  led  to  l^lieve,"  said  Mr.  Foster, 
"  that  the  cryolite  process  is  the  one  that  will 
ultimately  be  preferred  to  that  of  the  chloride 
of  aluminium."  As  yet,  however,  the  pro- 
cess presents  certain  difiiculties,  which  Mr. 
Gerhard  appears  to  have  to  some  extent  over- 
;Come  by  his.  method  of  performing  the  opera- 
tion. 

Previous  to  Devillc^s  labours,  aluminium 
soldirt  the  rate  of  3/.  15^.  sterling  for  an  ounce 
aveirdupois  ;  and  when  Deville  came  to  Eng- 
land in  1856,  the  result  of  his  labours  had 
then  already  caused  a  reduction  in  the  price 
to  3/.  per  ounce*  Mr.  Gerhard  also  manu- 
factures sodium  commercially,  and  owing,  to 
his  labours,  the  price  of  sodium  has  been 
considerably  reduced,  being  now  sold  at  I6s. 
per  pound  avoirdupois,  while  two  years  ago 
the  price  of  imported  sodium  was  61,  sterling 
per  pound.  Aluminium  imported  from  France 
fetches  Is.&d,  per  oz. ;  and  there  is  no  doubt 
that  if  large  quantities  of  it  were  required, 
the  supply  would  be  made  at  once  at  a  con- 
siderable r^uction  on  this^  which  may  b^ 
termed  a  retail  price.  There  can  be  no  reason 
to  doubt  that  at  no  distant  period  it  will  be 
produced  at  a  cost  which  will  secure  its  appli- 
cation to  numerous  important  uses.  "  I  may 
add,"  says  the  author,  "  that,  while  engaged 
in  the  preparation  of  this  paper,  I  have  been 
informed,  and  I  have  no  reason  to  doubt  the 
truth  of  my  information,  that  certain  modifi- 
cations are  likely  to  be  introduced  into  the 
manufacture  of  sodium,  so  as  to  enable  it  to 
be  produced  at  a  marvellously  reduced  price, 
which  will  affect  in  a  proportionate  degree 
the  cost  of  aluminium." 

He  next  noticed  the  properties  of  this  re* 
markable  metal.  One  is  its  extreme  light- 
ness, its  specific  gravity  being  2*69  nearly 
that  of  glass,  whilst  that  of  platinum  is  121*6, 
gold  19*5,  silver  10 '5,  copper  8»96,  «inc 
7  *2,  tin  7  *3  ;  and,  in  comparing  its  price  with 
these  metalsi  this  quality  must  bo  taken  into 
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oonsicleration.    Thus,  if  one  onnce  of  silver  is 
required  to  make  a  spoon,  the  same  weight  of 
aluminium  will  make  very  nearly  four.     The 
metal  ismalleable,  ductile,  almost  without  limit ; 
it  can  be  reduced  to  very  thin  sheets,  or  drawn 
into  very  fine  threads.     Its  tenacity,  though 
superior  to  that  of  silver,  is  less  than  that  of 
copper  :   but  no  very  accurate   experiments 
have  been  made  in  this  respect.     When  pure 
it  is  about  as  hard  as  silver.    Its  elasticity  is 
not  great.     It  files  readily,  and  it  is  said  not 
to  injure  the  file.   It  conducts  electricity  with 
great  facility,  so  that  it  may  be  considered  as 
one  of  the  best  conductors  known,  almost 
equal  in  this  respect  to  silver,  and  more  than 
dght  times  a  better  conductor  than  iron.      It 
melts  at  a  temperature  a  little  above  that .  of 
zinc,  between  zinc  and  silver.   In  its  chemical 
qualities  it  would  seem  to  take  an  interme- 
diate  rank  between    what  are  termed  the 
noUe  metals  and  the  common  metals,  being, 
as  Deville  states,  one  of  the  most  unalterable 
of  metals.     It  might  be  imagined  that  it 
would  as  readily  re-assume  its  oxygen  as  it 
parted  with  it  with  difficulty  when  in  a  state 
of  oxide*     This,  however,  is  not  the  case  ;  it 
appears  to  be  as  indifferent  to  oxygen  as  either 
platinum  or  gold.     In  air  and  in  oxygen  it 
undergoes  no  sensible  alteration,  and  it  even 
resists  it  at  the  highest  temperature  which 
Deville  could  produce  in  a  cupelling  furnace, 
—a  temperature  higher  than  that  employed  in 
assaying  gold.     Water  has  no  action,  accord- 
ing to  Deville,  on  aluminium,  neither  at  its 
ordinary  temperature  nor  when  boiling,  nor 
even  upon  the  metal  at  a  low  red  heat,  near 
its  melting  point*    (According  to  Professor 
Grace  Calvert,   this  statement  must  be  re- 
ceived with  some  degree  of  caution,  as  he 
considers  that  oxydation  takes  place  slowly 
when  the    metal  is   immersed  in  water  for 
anv  considerable  lengtb  of  time.)    It  is  not 
aflecfed  by  sulphur  or  sulphuretted  hydrogen, 
like  silver ;  nor  is  it  acted  upon  to  any  con- 
siderable d^ree  by  any  of  the  oxyacids  in  the 
cold  ;  nitric  add,  whether  strong  or  weak,  at 
its  ordinary  temperature,  in  no  way  affects  it, 
tbouj^h  when  boiling  it  acts  upon  it  slowly. 
Small  grains  of  aluminium  plunged  in  sul- 
phuric acid  for  three  months  remained  appa- 
rently analtered.      The  vegetable  acids,  such 
as  aceticy   oxalic,  and  tartaric  acids,   have 
scarcely  any  effect  on  it  at   all.     The  true 
solvent  of    the  metal  is   hydrochloric   acid, 
which  attacks  it  rapidly.     It  appears  to  re- 
semble tin,  when  brought  into  contact  with 
hydrochloric  acids  and  chlorides.     Its  abso- 
lute harmlessness  permits  of  it  being  employed 
in  a  vast  number  of  cases  where  the  use  of 
tin  iroold  not  be  desirable  on  account  of  the 
extreme  fadlity  with  which  that  metal  is  dis- 
solved is  th^  organic  acids.    But  the  effect  of 


common  agents  on  the  metals  in  general  use' 
has  been  little  studied.  Aluminium,  like 
iron,  does  not  unite  with  mercury,  and  scarcely 
at  all  with  lead.  It,  however,  forms  a  variety 
of  alloys  with  other  metals. 

Looking  at  the  various  remarkable  proper- 
ties which  this  metal  possesses,  it  is  impossible' 
not  to  see  an  immense  variety  of  uses  to  which 
it  may  be  applied.     Already  its  lightness  and 
colour  has  brought  it  into  use  for  jewellery 
and  ornaments  of  various   kinds — bracelets, 
combs,  pins,  seals,  pen -holders,  tops  of  ink- 
stands,  porte-monnaies,  shirt  studs,  harness, 
statuettes,  candelabra,  candlesticks,  &c.     Its' 
ductility    and    fusibility    render  it    readily; 
stamped  and  cast.     It  works  easily  under  the 
graver,    and  being  unaffected  by  the  atmo- 
phere,  it  has  nn  advantage  over  silver.     Ita' 
lightness  renders  it  peculiarly  fitted  for  spec- 
tacle frames,  eye  glasses,  telescopes,  and  opera 
glasses,   to  which  uses   it  has  already  been 
largely  applied.    It  does  not  stain  the  skin,  as 
silver  does.     The   alloys  too,  or  aluminium 
bronzes,  as  they  may  be  termed,  are  pecu- 
liarly fitted,  from  the  readiness  with  which 
they  are  worked,  and  their  not  changing  under 
the  action  of  the  atmosphere,  for  the  wheel' 
work  of  clocks  and  chronometers^  as  well  as 
the  cases  too,  for  which  the  metal  itself  also, 
from  its  lightness,  is  peculiarly  fitted.  Spoons, 
forks,  drinking  vessels,  and  covers  for  glass 
vessels  may  be  made  of  it,  which,  even  at  the 
present  price  of  the  metal,   will  be  much 
cheaper  than  silver,  while  they  even  possess 
in  a  higher  degree  those  qualities  for  which 
silver  has  hitherto  been  prized.     Figuer  sug-  • 
gests  its  use   for   theodolites,  sextants,  and  ^ 
surveying  instruments,  which  have  to  be  car- 
ried by  hand,  and  where  therefore  lightness 
is  important.     The  adjusting  screws  of  such 
instruments,  which  when  made  of  silver  or 
brass  tarnish  from  the  contact  of  the  hand, 
might  with  advantage  be  msrde  of  aluminium. 

Professor  Blecknode  informs  me,  that  the 
working  of  this  metal  has,  at  his  suggestion, 
been  taken  up  by  Mr.  Meyer,  a  jeweller  at 
the  Hague,  who,  amongst  other  things,  has 
had  a  bell  cast,  the  handle  of  which,  as  a 
casting,  is  equal  to  anything  hitherto  done  in 
silver.  Mr.  Meyer's  experience  shows  that 
the  metal  works  well  under  the  hammer,  is 
well  suited  for  chasing  and  engraving,  as  well 
as  for  casting.  He  alludes  to  the  want  of  a 
proper  solder  for  uniting  several  pieces,  and 
has  been  obliged  to  adopt  riveting,  as  in 
Paris.  It  has  already  been  used  by  the 
dentist  as  a  substitute  for  gold  in  stopping  as 
well  as  for  fixing  artificial  teeth,  both  on 
account  of  its  cheapness  and  lightness  ;  but  the 
accounts  differ  as  to  its  fitness.  The  special 
qualities  of  this  metal  render  it  well  adia^ted 
for  coin ;  and,  as  boou  «da  it  wa>afe  ^\«wl^ 
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at  a  sufficientlj  low  rate,  it  would  make  an  ex- 
cellent substitute  for  our  copper  coinage.  Thus, 
assuming  that  it  can  be  produced  for  Ss. 
the  oz.,  the  price  of  silver,  then  looking  at  its 
bulk  as  compared  with  silver,  anj  coin  the 
size  of  silver  coin  would  be  worth  one-fourth 
of  it,  and  hence  an  aluminium  coin  of  the 
size  of  a  fourpenny  piece  would  be  worth  one 
penny.  Its  lightness  too,  would  render  any 
mistake  between  it  and  silver  impossible.  A 
piece  the  size  of  a  shilling  would  be  worth 
threepence.  If  the  price  should  get  still 
lower,  this  would  not  be  of  any  importance, 
tlie  coins  being  tokens  only,  and  not  passing 
at  their  intrinsic  value.  That  the  price  will 
be  reduced  below  5s,  the  oz.  is  a  matter  which 
can  scarcely  be  doubted,  if  we  look  to  the 
enormous  reduction  which  has  been  made  in 
a  very  short  time,  and  when  we  consider  that 
the  manufacture  is  as  yet  in  its  infancy.  Let 
us  not  despair  of  its  realizing  the  price  of 
copper,  when  the  Master  of  the  Mint  would 
not  look  upon  it  with  disfavour.  Looking  at 
what  has  already  been  acxsomplished  in  a  few 
years  in  the  production  of  this  metal,  both  in 
quantity  and  price,  from  60/.  sterling  per 
pound  down  to  6/.,  the  present  price,  and  see- 
ing that  each  day  brings  with  it  a  further 
simplification  of  the  process  and  fresh  reduc- 
tion of  price,  there  is  every  reason  to  expect 
that  at  no  very  distant  period  the  metal  will 
be  produced  in  large  quantities  and  at  very 
diminished  rates  of  cost,  so  as  to  render  it 
available  for  an  infinity  of  industrial  purposes. 
Unfortunately  it  appears  subject  to  consider- 
able abrasion  under  friction.  —  Mechanics* 
Magazine. 


IMPROVEMENT   IN   THREE-QUARTER 

PLATE   MOVEMENTS, 

Btf  Mr.  J.  B.  Watson,  of  St  John's  Square, 

ClerkenwdL 

This  improvement  consists  of  a  convenient 
arrangement  by  which  the  whole  of  the  escape- 
ment may  be  detached  and  removed  from  the 
frame  in  one  piece,  complete  in  itself.    It  is 

Fig.  I. 


shown  in  plan  in  fig,  1,  and  in  elevation  in 
Jig,  2.     It  consists  of  a  plate,  A,  having  u 

Fig.  2. 


r  i;-  ! 


^lIlilillW 

large  projecting  circular  boss,  B,  which  is  let 
through  the  pillar  plate.  The  screw,  C, 
passes  in  from  the  back  and  screws  the  whole 
firmly  without  the  use  of  steady  pins.  The 
escape  and  balance  cocks  are  screwed  upon 
this  base  plate  in  the  usual  manner. 

The  advantages  claimed  for  this  contrivance 
are,  the  possibility  of  manufacturing  the 
escapement  complete^  independently  of  the 
frame,  and  also  of  timing  and  adjusting  it  by 
the  use  of  a  frame  and  wheeb  kept  for  the 
purpose.  This  procedui*e  would  save  the 
rest  of  the  work  from  the  handling  and  dis- 
figurement which  it  often  undergoes  in  the 
process  of  timing. 


PROTECTION  FROM  RUST. 
To  the  Editor  qfthe  Hobolooical  Joubkal. 

Sir, — The  plan  proposed  in  your  last  num- 
ber for  protecting  pendulum  springs  from 
rust  appears  pretty  good  in  theory,  but,  I  fear 
in  practice  would  be  found  difiicult.  It  is 
perfectly  true,  that  a  more  oxidizable  metal 
when  placed  in  contact  with  another  will 
protect  the  latter  from]corrosion ;  but  this  fact 
depends  upon  circumstances.  It  can  only 
protect  its  neighbour  by  sufiering  itself;  it 
becomes  rapidly  oxidized,  and  the  coating  of 
oxide  formed  soon  covers  the  whole  surface. 
The  efiect  of  this  is,  to  protect  thai  surface 
from  further  oxidation,  and  consequently  to 
reduce  it  to  inaction.  It  will  therefore  be« 
come  necessary  to  remove  the  oxide  as  it  is 
formed,  or  else  the  metal  which  it  covers  can 
have  no  preservative  power  over  metals  in 
connection  with  it. 

The  instance  quoted  by  ''Gnomon,**  in 
which  the  copper  sheathing  of  ships  was 
preserved  by  contact  with  another  metal,  was 
simply  a  voltaic  arrangement  in  which  the 
oxide  was  dissolved  as  fast  as  formed.  The 
same  thing  goes  on  in  a  Smee's  or  Daniel's 
battery.  The  oxide  of  zinc  is  dissolved  by 
the  exciting  liquid,  and  a  fresh  surface  is  thus 
exposed  to  the  action  of  the  latter. 

For  this  reason  your  correspondent's  sug- 
gestion is  impracticable  inasmuch  as  the  sine 
stud  would  require  to  be  kept  constantly 
bright  and  clear^  or  else  its  action  would 
fail.j    I  am^  your's  obediently, 
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COMPLETE  SPECIFICATIONS  OF 
PATENTS.    No.  2. 


JOHN  ARNOLD.— A,D.  1782. 


Complete  Specification  of  Arnold's  Patent  for 
Escapement  and  Balance  for  Pocket 
Chronometers  and  Watches. 


"  The  tooth  of  the  balance  wheel,  A,  is  on 
epicycloid,  that  acts  upon  the  pallet  B,  which 
io  the  part  of  action  is  a  straight  line  froni 
the  outer,  edge  of  the  pallet  to  the  centre  of 
tlie   verge.      The  scape  wheel  rests  on    a 
iiogle  pin  whilst  the    balance  is   vibrating 
liotil  it  ia  unlocked  to  add  new  impulse  to  the 
bfthmce.      The  incurvating  the  ends  of  the 
kelieai  epring^  C,  is  attended  with  the  pro- 
perty of  rendering  all  the  vibrations  of  equal 
duratioii,  because  the  figure  is  always  similar 
to  itaelf*    The  balance  is  adjusted  by  two 
pieees  of  oomponod  metal  which  are  placed 
bj  three  or  four  different  ways,  as  the  curved 
8^  the  ttraight  piece  T,  and  two  circular 
pieees  U,  fbr  eompeiiBating  the  effects  of  heat 
aadooU." 


APPLICATION  OF  ELECTRIC  CURRENTS 
TO  ORDINARY  CLOCKS, 

To  the  Editor  qfthe  Hohologioal  Journal. 


Londun,  April  8th,  1859. 
Sir, — Your  readers  are  much  indebted  to 
the  Secretary  of  the  Magnetic  Telegraph 
Company,  for  the  information  he  has  com* 
municated  in  your  last  number  in  relation  to 
the  application  of  electric  currents  to  ordinary 
clocks. 

"  Polaris,"  however,  is  not  quite  so  un- 
acquainted with  the  subject  as  he  imagines,, 
and  he  thinks  that  the  misunderstanding  Ilea 
with  your  correspondent  Mr.  Bright. 

In  the  account  of  the  method  of  regulating 
public  clocks  by  electricity  which  was  pubr 
lished  in  your  sixth  number  it  is  stated,  that 
**  all  the  clocks  would  go  as  ordinary  clocks 
should  the  current  fail."  It  was  to  this  state- 
ment that  I  demurred,  and  do  so  still,  for  the 
reasons  which  I  then  adduced. 

Had  it  been  objected  to  my  suggestion  that 
induced  currents  could  not  obtain  in  an  un- 
closed circuit,  such  objection  would  have 
some  weight;  although  the  fact  would  still 
remain  of  the  possibility  of  an  imperfect  con- 
nection existing,  which  would  subject  the 
pendulum  to  all  the  errors  which  I  feared. 

As  to  the  interference  of  terrestrial  mag- 
netism, I  believe  that  it  has  more  effect  upon 
pendulums  generally,  and  especially  electrio 
pendulums,  than  either  electricians  or  clock- 
makers  are  aware  of. 

The  late  Mr.  Belville  used  to  say,  that  at 
certain  seasons  of  the  year  —I  believe,  March 
and  November —all  the  clocks  to  which  he 
had  access  invariably  gained  on  their  rates. 
We  have  here  an  indication  of  a  disturbing 
force  which,  in  the  present  state  of  our 
knowledge,  can,  I  think,  only  be  referred  to 
terrestrial  magnetism.  It  would  be  interesting 
to  observe  whether  these  periodical  fluctua- 
tions had  any  connexion  in  point  of  time  with 
the  variations  of  the  magnetic  needle,  and 
what  comparative  effect  the  position  of  the 
plane  of  the  pendulum's  vibration  had  upon 
the  rate. 

We  have  had  performed,  under  the  direction 
of  the  Astronomer  Royal,  some  elaborate  pen- 
dulum  experiments  in  a  coal  pit  at  the 
Harton  Colliery,  but  these  were  especially  in 
reference  to  the  density  of  the  earth.  A 
series  of  careful  experiments  are  yet  required 
upon  pendulums  whose  vibrations  shall  form 
various  angles  with  the  plane  of  the  meri- 
dian. 

That  a  very  small  extraneous  force  pro* 
duces  an  appreciable  effect  is  proved  by  Mr. 
Bright's  statement,  that  a  •*  very  heavy  clock** 
is  controlled  by  a  sinj^h  voltaic  cell  ^v\.\\ '^wi 
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weak  solution"  This  is,  no  doubt,  owing  to 
the  place  in  which  the  force  is  applied  — 
namely,  te  the  bob  or  weight,  where  the  least 
amount  of  power  will  produce  the  most  effect, 
either  in  maintaining,  retarding,  or  accele- 
rating the  motion.  To  this  is  due  the  faihire 
in  uniform  timekeeping  of  those  clocks  in 
which  electricity  is  [the  sole  motor,  and  in 
which  the  power  is  similarly  applied  ; — itake 
Bain's  construction  as  an  example. 
' ,  We  have  no  force  more  irregular  in  in- 
tensity and  quantity  than  that  induced  by  the 
ourrent  from  a  voltaic  battery.  Every  varia- 
tion of  this  force  is  impressed  thus  upon  the 
pendulum,  and  the  consequence  is  a  fluctua- 
ting rate  of  performance. 

I  have  no  question,  however,  that  the  con- 
trolling system  as  applied  to  public  clocks  is 
n  great  improvement  upon  the  present  very 
imperfect  and  very  unscientific  state  of  public 
timekeepers  ;  and  I  should  be  happy  to  see 
it  introduced  in  London,  not  merely  in  the 
neighbourhood  of  Cornhill,  where  similar 
facilities  already  exbt,  but  in  districts  less 
favoured  and  more  needing  the  boon. 

I  am,  year's  obedientfy,    Polaris. 


DUPLEX  AND  DETACHED  ESCAPE- 

MENTS. 
To  the  Editor  of  the  Horolooical  Joubmal. 

Clerkenwell,  March  29tb,  1859. 

Sir, — In  the  papers  in  defence  of  English 
Watchwork  now  being  published  in  your 
journal,  the  treatment  of  the  subject  of  the 
duplex  escapement  does  but  scant  justice  to 
that  very  excellent  construction.  Some  faults 
are  attributed  to  it  which  are  not  peculiar, 
and  the  case  is  sought  to  be  strengthened  by 
comparison  with  the  detached  escapement. 

In  the  first  place,  the  detached  escapement 
is- stated  to  be  more  simple.  Now,  if  simpli- 
city consists  in  a  smaller  number  of  parts^  this 
is.  certainly  not  the  case,  inasmuch  as  the 
detached  escapement  has  a  detent. 

.it  is  said,  that  '*  the  whole  angle  of  escape- 
ment for  the  teeth  has  to  be  performed  by  the 
balance  before  the  impulse  action  can  be 
started."  But  in  the  detached  escapement  a 
similar  angle  has  to  be  described  to  release 
the  detent,  during  which  the  motion  of  the 
balance  is  retarded  by  a  spring  essentially 
variable  in  its  properties.  The  result  is,  that 
a .  detached  escapement  stops  in  the  pocket 
nHweq/'tcn. than  the  duplex, 

Tiie  diagram  of  the  levers  in  a  Stanhope 

pi:e8s  given  in. your  correspondent's communi- 

CfUion  does  not  apply,  simply  because   it  is 

Ji6t  a  case  of  jointed  levers,  but  of  toothed 

wheels.     Theside.ot  the  roller  notch  answers 


to  the  tooth  of  a  small  pinion,  and  the  thrust 
is  not  directly  outwards,  but  nearly  at  a 
tangent  to  the  circumference  of  both. 

But  the  duplex  escapement  is  inferior  to 
the  detached  for  a  reason  which  your  corre- 
spondent does  not  give  ;  —  it  is  not  a  perfectly 
detached  escapement'.  The  long  tooth  lies 
against  the  roller,  and  thus  produces  a  slight 
retardation  from  friction. 

As  to  delicacy,  however,  I  must  entirely 
differ  from  those  who  would  prefer  the  de- 
tached escapement  on  such  a  ground.  My 
experience  is  entirely  in  favour  of  the  duplex 
as  a  pocket  watch,  distinguished  for  accuracy 
and  durability.  I  have  never  had  any  diffi- 
culty in  making  it  myself,  or  in  getting  it 
made,  with  sufficient  precision  to  avoid  all 
fault  of  stopping  ;  and  I  have  always  found 
evident  reiosons  for  such  a  fault  in  a  duplex 
escapement  when  it  has  shewn  itself. 

There  can  be  no  question  that  the  detached 
escapement  bears  away  the  palm  as  the  best 
for  marine  chronometera  ;  but  for  the  pocket 
watch,  where  sudden  motion  must  be  provided 
against,  I  believe  the  duplex  is  the  least  likely 
to  fail.  I  am^  yoor'Sy  &c. 

Duplex. 


ABRIDGMENTS   OF 

SPECIFICATIONS  OF  PATENTS 

RELATING  TO  WATCHES,  CLOCKS,  AND  OTHER 

TIUEKEEPERS. 

Printed  by  order  of  the  Commissioners  of  Patents,  and 
published  at  the  Great  Seal  Patent  Office,  25, 
Southampton-baildings. 

(^Continued  fnm  page  118.) 

1788,  February  1.— No.  1354. 

WRIGHT,  Thomas.— This  invention  relates,  first, 
to  the  application  of  horizontal  bars,  the  upper  side  of 
which  is  of  steel  or  iron,  and  the  lower  side  of  copper, 
zinc,  and  silver  or  brass  compounded  with  other 
metals,  so  as  to  have  the  property  of  expanding  more 
than  the  upper  side  i  which  bars  are  used  either  alone, 
or  in  conjunction  with  other  bars,  in  which  the  more 
expansive  metals  are  uppermost,  for  the  purpose  of 
causing  the  pendulum  ball  to  be  raised  in  proportion 
as  the  pendulum  spring  is  lengthened  by  expansion 
(or  vice  versa),  the  pendulum  being  fastened  to  the 
bar  or  bars  in  various  ways. 

2.  The  application  of  the  same  metaU  to  the  rims 
of  the  balance ;  the  rims  being  diiided  ia  etrtain 
places,  and  being  heaviest  nearest  to  nidi  diflsioai^ 
so  that,  as  the  outside  of  the  balanoo  art  the  most 
expansive,  the  free  exlr<$mitiea  of  the  rim  «n  teoed 
nearer  ths  centre  o(  tlie  baUiioc,  ud  tbos  flOMtewrt 
.the  effect  of  the  expansion. 
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S.  ApsadubuBMcapemenL  Thcbookof  thed«tcnt 
lcT«r  -Mia  on  pint  placed  on  the  bnlanca  wheel,  and 
Ihs  book  it  dUchu^ed  bf  a  pallet  ndling  on  it  ; 
wirid)  pdkl-H  fixed  lo  an  arm  attached  to  the  verge 
MaO*,  and  theo  maliun  i*  given  to  the  penitutum,  h; 
the  tooth  of  the  cicape  nlicel  FalliDg  on  the  pallel 
whirh  it  docs  immediately  after  it  is  disengaged  rrou 
the  detent  krer. 

4.  A  Kapcment  where  the  locking  spring  is  ben 
np  bf  a  pin  OB  the  nrge,  and  ilie  tooth  of  the  eacapi 
wheel  releaaod.  On  the  return  of  the  balance  this  pii 
prcEse*  on  the  contrarj  side  of  tbo  spring,  and  thi 
wheel  continnei  lockcil. 

[Printed,  6d.  See  Bolls  Chapel  Eeporis,  6th  Report 
p.  1«7J 

17S3,  Jane  17.— No  1377, 
FISCHER,  JoBH— A  geometrical  anil  pedometrica: 
natch.  The  nuiobinerf  maj  be  introdueed  into  an} 
watch,  except  a  repeater,  and  ia  wholly  unconnected 
with  the  works.  The  iliul  has,  besides  the  usual  one 
three  ipecific  drclei  of  figures.  The  ontside  one  hoi 
lOO  diviVDna,  die  second  has  10,  and  the  third  has  30. 
The  firrt  makes  erciy  step  up  to  100,  tbe  second  eveij 
too  up  to  1,000,  and  the  third  every  1,000  up  U 
10,000.  The  machinery  works  by  means  of  a  pushe) 
Ihrough  the  pendant,  like  a  repeater,  the  poaher  being 
eonuecled  to  the  diess  by  a  string,  which  is  kept  at  ■ 
proper  stretch,  by  a  little  instrnment,  containing  s 
common  barrel  with  a  watch  spring  inside.  The 
motioD  of  the  leg  in  walking  operates  on  tho  pusher, 
■o  ai  to  torn  a  snail  of  10  teeth  one  tooth  ercry  step, 
tho  pinion  of  which  pilches  into  tho  centre  wheel  ol 
100  teeth,  which,  by  means  of  the  great  hand,  murks 
cTery  step  on  the  large  circle.  When  the  gTCHt  hand 
bai  gone  roand  once,  it  mavcs  another  mail  of  10 
lecih  one  tooth,  which  is  shcim  by  the  hand  of  the 
second  circle  ;  and  when  tliis  hand  has  gone  round 
iincc,  it  mores  a  snail  or  SO  teeth  one  tooih,  which  is 
shewn  by  the  hand  of  the  third  circle.  When  lliis 
last  Iliad  has  completed  its  ronnd,  SO.OOO  steps  will 
hire  been  marked. 

By  additional  wheels,  100,000  steps  mny  be  marked 
on  the  outside  circle  ',  a  small  circle  Khening  cvcry 
stcp  up  to  10,  another  every  10  np  to  lUO.  n  third 
crcry  100  up  to  1,000,  while  tho  outside  circle  marks 
every  1,000  np  to  100,000.  Indeed,  by  i lie  ai'i  ol 
wheel*  and  levers  numboriess  alterations  in  the  uuiu- 
ber  nay  be  mado. 
It  ii  of  imporcanoe  tbat  the  watch  fits  close  in  lli« 

[Printed,  &£] 

ITS5,  August  5.— Ko.  1495. 
CHATER,  Jahu.— Watch  and  note  guard.  Ilic 
guard  is  fastened  to  the  watch  by  a  shank,  and  the 
nechanism  is  as  foliowi.  A  tongue  is  made  to  ait  ou 
a  joinl,  near  the  bwer  part  of  tbo  guard,  nearest  the 
watch.  By  prcMing  a  small  etnd  at  one  side  of  the 
CBvd,  the  npper  end  of  the  toiigiic  flicd  out,  in 
ewwqnssiee  of  a  bolt,  by  which  the  tongue  liad  been 
k«id  down,  being  withdrawn,  and  the  toagao  being 
An  Mtid  apoB  by  a  tpiral  spring  inside  the  gnard; 


The  tongue  remains  standing  ont  lo  an  acute  angle 
□mil  tho  stud  is  placed  in  its  former  position.  Acrou 
tlie  inside  of  the  pocket  is  sewn  n  spring  behind  which 
tho  tongue,  if  the  watch  is  attempted  lo  bo  withdrawn, 
slides,  and  the. watch  is  ihus  held  fast.  Tlie  inronllon 
may  be  applied  to  tho  hook  which  connects  n  lady** 
watcli  lo  tho  chain,  or  to  a  noto  cnse,  which  thould  be.' 
made  curved  to  fit  the  thigh. 
[Printed,  Is,  It/.] 

1788,  Uay  30.— No.  1650. 

WHITE,  JiMM,— The  part  of  this  invention  which* 
relate*  to  clocks  is  the  following.  In  common  striking  - 
clocks  tho  descent  of  the  weight  is  checked  by  a  train ' 
of  wheels  and  on  air  fly,  instead  of  which  the  patentM  . 
uses  a  vibrating  body  ;  that  is  lo  say,  he  regulale*  the : 
strokes  on  tho  bcl!  by  mean*  of  a  pendulnm  or  balance, 
uf  any  shape,  which  he  causes  to  vibrate  in  rarion* 
ways.  He  attaches  tho  hnmmer  which  strikes  the  hell  ' 
to  the  vibrating  body,  on  it*  centre  of  motion.  The' 
number  of  strokes  he  regulates  in  various  ways,  not 
conHning  himself  to  any  in  parUcular. 

[Prinied,ll.i,  See  Rolls  Chapel  Reports,  6th  Report, 
p.  179.] 

17S9.  November  6.— No.  1708. 

HARLOW,  Saucki,  BooLCOir.— Tbe  application 
of  a  friction  joint  over  tbe  spout  of  a  watch  key,  so  as 
to  prevent  damage  when  the  key  be  turned  Ihe  wrong 
way.  Immedtalely  below  the  friction  joint  I*  fixed  a 
fiat  horizontal  plate,  to  the  nnder  port  of  which  one 
end  of  a  curved  spring  is  fastened,  and  at  the  other 
end  of  which  is  a  click  or  calch  which  rises  throngfa 
the  upper  surface  of  the  plate.  The  click  is  sloped  or 
bevilled  at  one  side,  so  as  to  form  no  obstacle  when 
the  ily  is  turned  the  wrong  way,  and  is  square  or 
upriglit  on  tho  other  side,  so  that,  when  the  key  is 
tnrned  the  right  way,  Ihe  resistance  of  this  side 
gives  motion  to  tlie  spout. 

[Ftinied,  3d.  See  Itulb  Chapel  Reports,  ath  Report, 
p.  180.] 

179!,  Angnst  13.-No.  182S. 
MACKENZIE,  Colik.— A  new  Ibk  for  ■  chain. 

At  each  end  of  *  piece  of  metal  (or  other  substance^ 
such  ns  hemp  or  leather)  is  mado  an  eye  or  hole. 
The  metal  is  then  bent  into  un  oval,  or  other  ihapc,  to 
form  n  link.  To  onite  the  links  to  form  a  chain,  pa** 
cncli  one  through  the  eyes,  of  the  preceding  one. 
[  Printed,  SJ.  See  Rolls  Chopd  Report*,  6th  Report, 
p.  184.] 

1794,  October  l4.-No.  1830. 

LITHERLAND,  Fetbb.-Au  escapement.  The- 
rack  acts  on  tbe  pinion  on  which  the  tHdauceiarivettod. 
rho  pallet*  on  which  the  pallet  wheel  acts,  may  be. 
leross,  or  at  the  side  of  ibe  lever.  The  lever  "give* 
lower  to  the  Imlance  to  react  upon  tbe  wheel-work, 
)y  whicb  tbe  balance  acts  from  its  own  nature."  The 
ack  may  be  also  applied  for  the  parpose  of  winding 
ip  watches  or  clocks  withont  a  key. 

[Printed,  W} 

(Cm  fct  emlM'^) 
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MEETINGS  EOB  1U.T. 

Tnudaj,  Haj  10.— LECTURB,  at  S^  p.  k.,  at  Iba 
Amirdl-Btreet  School-roonii, 
0»  A$troiiomieat  /utruwNli  and  (A«tr  Uta, 
Bf  Mr.  T.  W.  BuBB,  P.R.A^.  && 
Btixibdi.  —  Sketch    of   Sidereal  AEtronomj. — 
IdentiflcatioQ  of  ihe  Stara. — Inttriunenli  for  deter- 
mining tbeir  places.— Bight  Aaccnsion  determiaed  bj 
the  Tramit  instrument. — Its  Inrention. — Description. 
—  Mode  of  adjoning  and  naing.— The  Tranait  Clock. 
— Time,  Sidereal  and  Solar.— Mean  and  Apparent 
Solar  Time. — Gaoscs  oF  Che  iTT^ttlaritj  of  the  Son's 
Apparent  Motion. —  Equation  Table.— Value  of  the 
Traoiit  aa  a  check  upon  Timekeepera.—Beclination 
Mccrtalned  b;  tiie  Mural  Circle  —  Deacription  and 
Uw  of  that  InalcumeuC— The  Time  BalL 


Oa  AMiroMimkal  InttnmtMa  and  their  Utet, 

By  Mr.  T.W.  Bctbb,  F.BAS.  && 

Second  Lecture, 

Stlubci.— The  Telescope— Hiitoiy  of  the  Inven- 

tion.— Two  kinds  of  Telescopes,  BcCractors  and  Ke- 

flectors.  —  Two  fonna  of  Rofruciing  Telescopes.— 

Bluttrationt  of  the  Optical  IVinciples  of  their  Con- 

■tmction  — Discoveiiea  made  by  the  early  Telescopes. 

— Their  Defects.- Spherical  Aberration— Chromatic 

Aberration — Inrentioa  of  the  Beflecting  Telescope 

bj  Hewton. — DiscoTery  of  Achromatism  by  Dollond. 

— The  present  form  of  the  Achromatic  Bcfractur.— 

Construction  of  larga  Befleclors  by  Sir  W.  Hcnchcl. 

~Tbe  large  Teleacopet  of  Lord  Bosse,  and  iheir 


DzcLiMATiOHS  of  the  following  Stars,  and 
Times  st  whicli  they  are  on  the  Meridian 
at  Greenwich,  for  May,  1659. 


s  Bootia 
{Anttmu') 


"a 


.Oph™l>[,2,2  39  4„.8 
1239  42-6 


Dte.    Nartli       Time  af  pi 


15  21  24*9  9  4  52'39f.u 
15  21  25'9  8  25  33-21  „ 
15  21  26-8  7  4fi  1400  „ 


19  54  47-9'll  31  50-52p, 
19  54  49'4  10  52  31*45  , 
19  54  51-0  10  13  12-34  , 


2  50  17-OU.) 
2  11  7-27  „ 
1  31  49-29  „ 

II  40  21-18P.H 
10  I  11'92  „ 
9  21  52-79  „ 


EQUATION    OF    TIME   TABLE 

For  Mat,  1859. 


olth* 
We=k 

DST 
at 

Uutb 

At 
AFuaaiiTNaoK 

bentfrufxf 

AppJUrno... 

Oat  Hour 

Mfa^lime. 

San. . . 

1 

m 
3 

6*00 

0-308 

3 

O'OI 

Mon. . . 

2 

R 

7'39 

0-286 

3 

7-40 

Tues.. 

ft 

3 

14-24 

0-263 

3 

14-25 

Wed... 

4 

3 

20*54 

0-240 

3 

20-55 

Thurs. 

5 

a 

26-28 

0-217 

3 

26-29 

Fri.    .. 

fi 

3 

31-48 

0-J94 

3 

31-49 

Sat.  .. 

7 

3 

36-13 

0171 

3 

36-14 

SUQ.  . . 

R 

3 

40-23 

0-148 

3 

40-24 

Mon... 

9 

3 

43-78 

0-125 

3 

43-79 

Tues.. 

10 

3 

46-77 

0-101 

3 

46-78 

Wed.. 

11 

3 

49-22 

0-078 

3 

49.22 

Thurs 

12 

3 

51-10 

0-066 

3 

61-10 

Fri.  .. 

13 

3 

52-41 

0-032 

3 

52-41 

SbL  .. 

14 

3 

63-17 

0-008 

a 

53-17 

Sun... 

15 

3 

58-37 

0-015 

3 

53-37 

Mon... 

16 

3 

53-00 

0-039 

3 

53-00 

Tues.. 

17 

3 

52-07 

0-062 

3 

52-07 

Wed.. 

IK 

S 

60-58 

0-086 

3 

50-57 

Tlmrs. 

19 

3 

48-52 

0-109 

3 

48-51 

Fri.   .. 

20 

S 

45-90 

0-132 

3 

45-89 

Sat.  .. 

21 

3 

42-72 

0-155 

3 

42-71 

Sun... 

2!? 

a 

38-99 

0  178 

3 

88*98 

Mon... 

i?3 

3 

34-70 

0-201 

3 

34-69 

Tues.. 

24 

a 

29-87 

0-223 

3 

29-86 

Wed.. 

2S 

3 

24-52 

0-245 

3 

24-51 

Thurs. 

2(i 

3 

18-63 

0-267 

3 

lB-62 

Fri.   .. 

27 

3 

12-24 

0-288 

3 

12-22 

Sat.  .. 

28 

3 

5-34 

0-307 

3 

5-32 

Sun. . . 

29 

2 

67-97 

0-326 

2 

57-95 

Mon... 

30 

'f. 

60-14 

0-345 

« 

50-12 

Tues.. 

31 

2 

41-80 

0-363 

2 

41-83 

TO   COSRESPONDENTS. 
£.  Storib. — We  propoie  to  insert  some  further 

information  with  respect  (o  "  fergnson's  Mechanical 
Taradox"— inonrnextNamber,  if  pouible, — withaa 
Engraving  of  his  method  of  applying  it  to  the  ooa- 
struciion  of  a  small  orrery.  Yoar  reasoning  is  tma 
so  far  as  it  goes  ;  bat  ire  quite  agree  irilh  too,  that 
nolliicg  unforeseen  or  paradoxical  would  tale  plaoe 
in  the  arrangement  which  you  tupposo  to  be  that 
of  Ferguson's.  It  must  be  a  mental  delusion,  not  an 
optical  one,  that  could  ice  retrogression  in  and  a 
caso.    Motion  It  always  relative. 


Loailun  :  Prlalnl  foi  TBI  Bam) 
bjr  R.  MioirOKAui.  »,  Cmt  Sattoo  Gtrecl, 
and  Publitbed  bj  Kaira  ft  Co., 
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THE  BRITISH  HOROLOGICAL  INSTITUTE. 

In  accordance  with  the  annoancement  in  our  last  number,  tvo  Lectures  have  been  deli- 
med  to  the  members  of  the  British  Horohtgical  Institute.  The  subject  was  "Astrono- 
mical loatroments  in  relation  to  Horology  ;"  and  the  experiment  has  proved  BuccessFul.  A 
d^ona  abstract  of  both  Lectures  will  be  found  in  the  present  number.  The  Third  Lecture 
win  be  given  on  the  7th  of  Jane,  on  a  very  practical  subject,  by  a  pmctical  man.  The 
lyHabns  will  be  found  on  the  last  page. 

A  Sfecuj.  Meetwo  of  the  Members  of  the  Institute  was  held,  at  the  Offices,  35, 
Northampton- square,  on  Tuesday  evening,  the  17th  of  May,  pursuant  to  notice.  The 
object  was  to  discoss  and  adopt  a  revised  code  of  laws,  of  which  a  copy  had  been  for- 
warded to  each  member,  and  to  elect  auditors  for  the  current  year. 

Mr.  W.  Hislop  having  been  cnlled  to  the  chair,  and  having  stated  the  object  of  the 
nteeting  and  the  course  proposed  to  be  pursued,  proceeded  to  read  the  revised  laws, 
ud  to  take  the  sense  of  the  meeting  upon  each  clause. 

'  After  a  few  alterations  the  whole  were  passed  ;  and  it  was  moved  by  Mr.  Stoddarl^ 
seconded  by  Mr.  Fletcher,  and  resolved  unanimously,  that  the  laws  as  so  revised  should  be 
adopted  as  the  Rules  of  tho  Institute  in  the  place  of  those  hitherto  existing,  and  that 
tfaey  should  take  effect  from  a  period  fourteen  days  previous  to  the  next  annual  meeting 
in  June. 

Uessn.  J.  F.  Cole,  David  Taylor,  and  Jas.  Stoddart  were  appointed  auditors  ;  and  a  vote 
of  ttaanhs  having  been  tendered  to  the  Chairman,  the  meeting  separated. 

We  hare  also  to  call  the  attention  of  members  to  the  Collection  of  Models,  &c.  at 
the  offices  of  the  Institute.  Articles  have  been  contributed  on  loan,  and  donations  made 
to  the  Institute,  by  Messrs  Giimshaw,  Johnson,  Wation,  Hislop,  Breese  (jun.)  Kullberg, 
Stoddart,  Whittaker,  Bobnrts,  and  Cole. 


WHAT  IS  HOROLOGY! 

C Continued  Jrom  page  IIB-J 
Eablt  Hisiokt  or  Clocks — continued. 

Improvementi  in  Eteapementt. 

The  introduction  of  the  pendulum  as  a 
time  measurer  in  connection  with  clocks  ren- 
dered it  necessary  to  employ  some  new  escnpe- 
ment  which  would  allow  of  a  smaller  arc  of 
Tibration.  The  crown  wheel  escapement,  ns 
we  have  teen,  was  the  first  that  was  employed ; 
but,  from  tlie  fact  that  it  required  a  large 
angnUr  motion,  it  was  found  to  be  defective. 
We  bare  already  shown  that  the  curve  de- 
scribed by  a  pendulum  bob  approaches  the 
nearer  to  that  requisite  for  isochronism  as  it 
becomes  shorter,  consequently  a  pendulum 
whoM  am  of  vibration  are  small  will  keep  a 
more  aoiform  rate  under  varying  lengths  of 
oidllatioB  than  one  whose  arc  is  greater. 
Hnyghens  endeavoured  to  adapt  the  verge 
escapement  for  the  purpose  by  placing  the 
paOrts  at  aa  angle  of  60*  instead  of  90*,  as 

' »  (br  a  wat^  t  hnt  thia  did  not  prove 
'    « to  obrlate  tibe  dfifect. 


In  the  year  1600  Dr.  Hooke  is  said  to  have 
exhibited  before  the  Royal  Society  of  London 
en  anchor  escapement,  while  some  assert  tliat 
it  was  invented  by  Clement,  a  London  clock- 
maker.  This  anchor  or  recoiling  escapement 
Fig.  25* 


is  shewn  in  Jig.  25  in  its  best  form.  On  the 
arbor  A  are  fixed  the  pallets  EAF,  shewn  in 
the  position  taken  when  the  tooth  is  just  about 
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to  escape.  B  ^,  C  c  are  the  faces  of  the  pallets 
upon  which  the  teeth  of  the  wheel  act.  These 
are  made  at  such  an  angle  that  the  teeth  push 
them  out  on  each  side  ;  thus,  B  pushes  the 
pallet  to  the  left,  and  C  pushes  its  pallet  to 
the  right.  Now,  suppose  the  pendulum  drawn 
aside  to  the  right,  and  let  go.  The  tooth  B, 
pressing  on  the  face  of  the  pallet  from  m  to  b, 
thrusts  it  aside  outwards,  and  thus,  by  the 
connection  of  the  pallets  with  the  pendulum 
rod,  aids  the  pendulum's  motion  along  an  arc 
parallel  to  QPR.  When  the  pendulum 
reaches  R,  the  point  of  the  tooth  B  has  reached 
the  angle  6  of  the  pallet,  and  escapes  from  it. 
The  wheel  turning  forward,  another  tooth,  C, 
drops  on  the  pallet  face  C  c,  and  by  pressing 
this  pallet  outward  evidently  aids  the  pendu- 
lum in  its  motion  back  from  R  to  P.  The  tooth 
C  escapes  from  this  pallet  at  the  angle  C  c, 
and  now  a  tooth,  B,  drops  on  the  first  pallet, 
and  the  operation  is  repeated.  Each  tooth  of 
the  wheel  acts  on  each  pallet  in  succession, 
and  for  the  escape  of  each  the  pendulum  makes 
one  Tibration.  The  number  of  Tibrations, 
therefore,  during  one  turn  of  the  wheel  is 
double  the  number  of  teeth ;  consequently, 
while  the  tooth  slides  along  one  of  the  pallets, 
it  advances  half  the  space  between  two  teeth, 
and  when  it  escapes  the  other  tooth  is  just  in 
contact  with  the  opposite  pallet.  Should  this 
second  tooth  chance  to  touch  the  pallet  before 
the  first  has  escaped,  the  wheel  will  advance 
no  further,  and  the  motion  of  the  pendulum 
will  be  gradually  stopped.  One  tooth  must 
therefore  escape  a  little  before  the  other 
reaches  the  pallet,  and  there  must  be  a  small 
drop  of  the  teeth  from  pallet  to  pallet. 

The  pendulum  swings  somewhat  beyond  the 
angle  of  escapement ;  for  if  it  went  no  further 
than  the  drop  of  the  tooth  when  clean  and  in 
good  order,  it  would  cease  to  escape  when  the 
vibration  diminishes  through  thickening  of  the 
oil.  This  circumstance  of  exceeding  the  angle 
of  escapement  produces  the  effect  known  as 
recoil,  and  gives  a  designation  to  this  particular 
form.  By  referring  to  the  diagram  it  will  be 
seen,  that  if  the  pendulum  continue  its  motion 
from  left  to  right  after  the  tooth  B  has  drop- 
ped upon  the  pallet  m  b,  the  pallet  vnll  push 
the  wh^el  back  again  while  the  tooth  slides 
outwards  on  the  pallet  m ;  consequently  a 
motion  of  recoil  is  produced* 

A  series  of  experiments  were  made  by 
Berthoud  on  a  clock  with  a  half-seconds  pen- 
dulum weighing  five  drachms,  and  having  a 
recoiling  escapement  whose  pallets  were 
planes.  The  angle  of  escapement  was  5  J  de- 
grees. When  actuated  with  a  weight  of  two 
pounds  it  swung  8'  and  lost  15'  per  hour, 
with  four  pounds  it  swung  10*  and  lost  6*. 
TAuj^  by  doubling  the  maintaining  power, 
^i^oagb  the  vibration  WM  iocreaaed^  the  time 


was  acx^elerated  9''  per  hour  or  about  7^. 
Now,  although  the  variation  in  the  maintain- 
ing power  would  never  be  to  so  great  an 
extent  under  ordinary  circumstances,  yet  the 
variation  produced  by  friction,  arising  from 
various  causes,  would  be  sufficient  to  destroy 
the  accuracy  of  a  clock  constructed  with  such 
an  escapement.  In  some  varieties  of  the 
recoiling  escapement  the  planes  of  the  pallets 
are  curved,  as  is  also  the  side  of  the  tooth 
impinging  upon  them.  This  form  diminishes 
the  tendency  to  cut  or  pitt  the  pallets. 

Greorge  Graham,  about  the  end  of  the  17  th 
century,  contrived  the  horizontal  escapement 
for  watches,  and  then  applied  the  same  prin- 
ciple to  clocks,  so  as  to  give  a  smaller  angular 
motion.  Both  these  escapements  give  a  dead 
beat,  and  the  clock  escapement  is  therefore 
known  by  that  name.  It  differs  from  the 
recoiling  escapement  by  taking  off  a  part  of 
the  slope  of  each  pallet  and  making  that  por- 
tion form  a  portion  of  a  circle  described  from 
their  centre  of  motion.  On  this  concentric 
plane  the  tooth  of  the  wheel  falls,  and.  remains 
while  the  pendulum  moves  through  that  por- 
tion of  its  vibration  which  exceeds  the  angle 
of  escapement.    Fig,  26  shows  this  escape- 


ment, e  e*  are  the  planes  of  rest,  forming 
arcs  of  circles,  whose  centres  are  the  centres 
of  motion  of  the  pallets  ;  ag  are  the  planes  of 
impulse.  The  tooth,  as  it  escapes  from  a, 
falb  on  the  plane  of  rest  e,  and  continues 
there  until  the  return  of  the  vibration  brings 
it  on  to  the  plane  of  impulse  g,  along  which  it 
passes  until  it  escapes,  when  another  tooth 
will  fall  on  e',  and  the  action  vnll  be  con- 
tinued. It  will  be  seen  that  the  pendulum 
gets  its  impulse  in  the  very  middle  of  its 
vibration,  when  the  velocity  is  the  greatest, 
and  the  pendulum  has  therefore  the  greatest 
governing  power,  and  thus  a  variation  in 
the  moving  force  will  have  the  least  effect. 
Thomas  Grignon  presented  a  dock  to  the 
Society  of  Arts  in  1759,  which  still  reoiains 
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in  their  roonu,  having  a  dead-beat  escapement 
of  this  kind.  This  clock  is  swd  to  have  kept 
the  same  rate  vith  a  weight  of  four  pounds 
and  with  one  oi  twelve  ptmndt  auepended  as  a 
maintaining  power.  However  this  may  be, 
it  ia  certun  that  no  escapement  has  done  better 
■erviee ;  and,  even  at  the  preaeat  time,  it  ia 
stiU  a  question  whether  any  other  construction 
can  ezeel  it  for  acctiracy  and  durability. 

Aboat  lOor  15  years  after  its  introduction 
by  Graham  it  became  known  in  Fnuice,  where 
it  ma  adopted  as  the  best  for  clocks  in- 
twded  to  measure  time  accurately.  Lepaute, 
a  FanBian  watchmaker,  produced,  about  the 
year  1753,  a.  modification  of  this  particular 
form  of  rather  a  remarkable  vharacter.  The 
teeth  of  the  escape  wheel  were  replaced  by 
nxty  Bteel  pins,  thirty  beiug  arranged  on  each 
aide  of  the  wheel.  This  form  has  been  revived 
of  late  for  turret  clocks  ;  but  tt  ia  difficult  to 
keep  the  oil  to  the  point  of  action. 

This  escapement isshonnin^,  27.    On  an 

Fig.  27. 


arbor,  F,  are  fixed  two  pallet  arms  of  the  shape 
shown.  The  arm  G  A  e  is  behind  the  swiug 
wheel,  the  other,  H  B  (^  is  on  the  opposite 
side  ;  and  the  acting  porta  are  at  such  a  dis- 
tance from  each  other  as  just  to  allow  a  pro- 
per freedom  for  the  plane  of  the  wheel  to  posa 
between  them.  One  of  the  arms  is  riveted 
to  the  socket ;  the  other  turns  with  difficulty, 
BO  as  to  allow  it  to  be  set  at  any  angle  re- 
quired. The  parts  BI,  L  S  of  the  pallets  are 
axes  of  a  circle  whose  centre  ia  at  F ;  the 
impelling  planes  are  I «,  L  (/.  The  pins  have 
one  half  of  thdr  diameter  removed  to  allow  of 
closer  drop. 

The  wheel  turning  in  the  direction  of  the 
arrow,  the  teeth  on  the  upper  side  meet  the 
plane  L  d,  and  push  it  towards  B  ;  the  pal- 
let GAeon  the  opposite  side  of  the  wheel 
also  advances  nnder  the  next  advancing  pin  ; 
at  this  moment  the  pin  V,  having  eacaped 
from  the  pmnt  d,  the  pin  on  the  opposite  side 
bUs  apoo  the  plane  or  ore  of  rest  B.  The 
psUet  Hi»  bemg  brought  back  bytfae  descend- 


ing oscillation,  the  pin  slides  down  the  in- 
clined plane,  falb  from  it,  and  another  pin  on 
the  upper  side  drops  on  to  the  arc  of  rest 
SL. 

These  escapements  were  a  great  advance 
in  horology,  and  reduced  the  errora  hitherto 
apparent  so  completely  as  to  make  apparent  a 
new  source  of  error  in  the  pendulum,  of  which 
we  ahsll  treat  in  our  next  paper. 
^To  bt  cmtauadL) 


UNIVERSAL  OR  TRAVELLERS' 
WATCHES. 

•jailed   b 
of  Pant.) 

Of  late  years  a  great  number  of  ezperi- 
menta  have  been  tried  by  different  intelligent 
artists,  to  make  watches  which  could  give 
two  different  hours,  independent  one  of  the 
other,  and  destined  principally  for  the  use  of 
travellers  by  railway.  That  of  M.  Aoquetin 
presents  a  novel  idea,  which  appears  to  us 
to  unite  the  advantages,  which  we  are  about 
to  have  the  honour  to  point  out  to  you. 

Instead  of  seeking  for  the  solution  of  the 
question  in  donble  dials  and  minute  hands 
turned  by  the  wheels,  the  author  makes  his 
dial  in  three  parts,  of  which  the  one  which  is 
fixed  forms  the  ordinary  dial,  and  the  two 
others  form  together  another  dial,  moveable 
and  concentric  to  the  first. 

A  large  mtmUerie,  independent  of  the  ordi- 
nary one  of  the  watch,  is  placed  in  the  thick- 
ness of  the  principal  dial,  and  is  then  solidly 
held  by  a  wide  and  thiu  steel  key. 

The  minute  wheel  has  a  circular  raised  rim, 
which  comes  on  a  level  with  the  principal 
dial;  the  liour  wheel  has  a  disc  which  just 
fills  np  the  apace  left  empty  by  the  circle 
above  meuliQaod.    Oa  ttua  5ia*i\ft  w^  ■jsKfta^ 
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the  minutes,  and  on  the  disc  are  marked  the 
hours. 

The  same  hands  therefore  indicate,  at  the 
same  time,  the  hour  on  the  ordinary  dial  and 
on  the  moveable  one. 

A  button  placed  on  the  pendant  of  the 
watch  guides  a  pinion.  It  acts  on  a  wheel 
which  puts  in  movement,  in  whatever  way 
may  be  desired,  the  zone  marking  the  minutes, 
and  the  small  central  disc  which  marks  the 
hours. 

For  the  facility  of  travellers,  the  inventor 
has  inscribed  on  the  ordinary  dial  the  names 
of  the  principal  cities  of  Europe,  according 
to  the  angle  which  each  of  their  meridians 
form  with  that  of  Paris. 

This  dial  therefore  indicates  the  longitude 
desired,  by  making,  between  the  indication  of 
the  ordinary  dial  and  that  of  the  moveable 
one,  an  angle  equal  to  the  longitude  which  it 
is  wished  to  obtain. 

This  skilful  arrangement  leaves  full  liberty 
to  the  works,  and  allows  this  dial  to  be  readily 
applied  to  ordinary  watches  already  made. 

In  addition  to  the  principal  application 
which  the  inventor  has  had  in  view,  it  is  use- 
ful to  point  out,  as  one  of  the  important 
advantages  of  this  watch,  that  it  gives  imme- 
diately and  without  any  previous  calculation, 
the  account  of  the  time  which  has  elapsed 
between  two  periods,  and  it  may  be  also  use- 
fully employed  when  there  is  a  difference  of 
time  to  be  calculated. 

M.  Anquetin  makes,  also,  an  analogous 
system  of  clocks  and  watches  with  one  hand 
of  longitude  giving  the  hour  of  every  place 
comparatively  with  that  of  any  other^  as  far 
as  it  can  be. 


FUSEE  versus  GOING  BARREL. 

To  the  Editor  of  the  Hobolooical  Jouokal. 

Sir, — I  had  hoped  that  some  more  able 
correspondent  than  myself  would  have  taken 
up  the  question  "  Fusee  v.  Going- Barrel"  at 
the  point  at  which  it  was  left  by  your  corre- 
spondent "  CornhilL"  As,  however,  a  further 
silence  might  in  some  minds  prove  consent  to 
the  line  of  argument  last  taken,  I  will  venture 
to  express  my  opinions  on  the  subject. 

I  apprehend  the  question  simply  is,  which 
is  the  best  for  uniformity  of  time-keeping, 
and  also  for  soundness  and  facility  of  con- 
struction. 

It  will  not  be  a  fair  test  if  we  take  as  our 

standard  time-keepers  constructed   in  some 

peculiar  manner  or  of  such  a  size  as  will  shut 

oJf  the pecuUav properties  o£  Qither  the  going- 

AarreJ  or  the  fusees     It  may  be  very  true,  that 

^^^ruia  penons  will  have  Oat  watches  j  but  it 


is  also  equally  true,  that  flatness  and  minute- 
ness of  size  are  so  inimical  to  exact  perform- 
ance that  no  one  in  his  senses  would  ever 
expect  it  of  such  machines.  The  rage  for 
minute  watches  is  now  apparently  on  the 
wane,  and  is  only  ministered  to  by  dealers 
who  find  their  interest  in  it. 

For  these  reasons  I  think  the  experiments 
given  by  "  Cornhill  *'  are  of  little  value.  I 
will  even  admit  that  in  watches  of  the  ordi- 
nary selling  size  of  Swiss  manufacture  it  may 
be  better  to  get  rid  of  the  fusee  and  chain,  as 
being  more  delicate  than  the  going-barrel; 
still  we  must  bear  in  mind  that  the  breaking 
of  a  few  mainsprings  will  distort  and  bend  the 
barrel  out  of  truth  and  consequently  out  of 
depth  into  the  centre  pinion.  This  is  often  a 
source  of  error  in  watches  of  this  kind  which 
have  been  made  a  few  years. 

The  line  of  argument  taken  by  M.  Henri 
Robsrt,  in  the  extract  given  by  your  corre- 
spondent, is,  however,  more  to  the  purpose, 
relating  as  it  does  to  Nautical  Chronometers. 
M.  Robert  gives  two  diagrams  to  explain  his 
notion  of  the  action  of  the  spring  (see  page 
95),  in  which  he  asserts  that  the  power  is 
always  employed  at  a  tangent  to  the  outer  coil 
of  the  spring.  He  thus  assumes  that  the 
exterior  coil  is  to  be  regarded  as  a  cylinder 
diminishing  in  size  as  the  spring  is  wound  up 
and  therefore  exerting  less  power.  But  the 
spring  forms  its  own  connexion  with  the  bar- 
rel, and  therefore  the  line  joining  the  outer 
part  of  the  cylinder  formed  by  the  spring  and 
the  inside  of  the  barrel  is  itself  elastic,  and 
thus  exerts  an  appreciable  effect  on  the 
result. 

The  fact  is,  that  the  power  is  exerted  in  a 
direction  of  which  the  resultant  is  a  line 
drawn  from  the  point  of  intersection  of  the 
barrel  and  pinion  teeth  to  another  point  which 
depends  upon  the  elasticity  of  the  spring, 
varying  from  the  inner  surface  of  the  barrel 
to  a  position  between  it  and  the  outer  coil  of 
spring  when  wound  to  the  top. 

This  will,  it  is  true,  give  a  slight  compen- 
sation of  leverage,  but  so  small  as  to  be  prac- 
tically of  no  value.  A  simple  experiment 
will  prove  more  than  reams  of  argument. 
Let  any  one  possessing  a  main-spring  adjust- 
ing tool  affix  it  to  the  arbor  of  a  going-barrel, 
and  note  carefully  the  position  of  the  weights 
necessary  to  just  overcome  the  resistance 
for  each  turn  of  the  spring  from  top  to  bot- 
tom. If  this  does  not  show  any  one  that 
equal  adjustment  of  a  main-spring  in  a  going- 
barrel  is  impossible,  I  know  not  what  will. 

But  there  is  another  point  deserving  our 
consideration  in  connection  with  this  sabjcct. 
It  may  be  said  that  the  peculiar  properties  of 
an  elastic  spring,  when  applied  to  the  balanoe 
sprmg,  '?niL  counteract  and  compensate  the 


THB  HOROLOGICAL  JOURNAL. 


133 


Taryiog  of  the  maintaining  power,  that  is  to 
saj,  that  as  a  spring  exerts  more  force  as  it  is 
wonnd  further,  so  the  increased  power  tram* 
mitted  to  the  balance  will  cause  a  larger  amount 
of  vibration,  producing  a  greater  bending  of  the 
pendulum  spring  and  a  consequent  increase  of 
lis  power  and  a  quickening  of  the  vibrations. 
Now  this  is  all  verj  true  so  far  as  it  goes, 
bat  we  must  remember  that  we  introduce 
fresh  elements  of  error  in  the  case  wo  con- 
template. The  laws  governing  a  balanoe 
and  spring  vibrating  freely  are  considerably 
modified  when  applied  to  one  which  is  vibra- 
ting in  connection  with  a  train  of  wheels. 
By  an  increase  of  force  an  increase  of  friction 
is  caused  in  the  link  which  joins  the  train  and 
bsdance,  namely,  in  the  escapement,  which 
produces  varying  results  in  different  escape- 
ments. 

But  the  isochronism  of  a  spiral  or  cylin- 
drical balance  spring  has,  I  fear,  only  been 
dealt  with  hitherto  in  an  empirical  manner. 
No  definite  laws  as  to  curves  or  power  are  yet 
laid  down,  and  it  remains  for  some  one  quali- 
fied by  experience  and  attainments  to  enter 
upon  a  course  of  experiments  which  will  give 
reputation  to  his  name,  and  confer  a  lasting 
benefit  upon  horology. 

I  am,  Sir,  your's  obediently, 

Fusee. 


Abandonment  of  the  Proposed  Exhi- 
bition OF  1861. — It  was  announced  a  short 
time  since  that  arrangements  were  in  pro- 
gress for  holding  a  Great  Exhibition  of  the 
Fine  and  Industrial  Arts  in  1861.  The 
opinion  of  many  of  the  principal  manufac- 
turers of  the  metropolis  and  of  the  country 
was  taken  on  the  propriety  of  holding  the 
proposed  Exhibition.  The  feeling  among 
those  who  were  the  principal  exhibitors  in 
1851  was  generally  against  the  proposal,  or, 
in  cases  where  not  opposed  to  the  scheme,  a 
very  large  amount  of  apathy  was  manifested 
on  the  subject.  The  reminiscences  of  the 
display  of  1851  were  by  no  means  agreeable 
to  many  who  were  then  exhibitors,  and  they 
evinced  a  very  natural  dread  of  embarking  in 
an  undertaking  of  a  similar  character.  There 
were,  however,  several  eminent  firms  who 
stated  that  if  the  exhibition  were  to  be  held 
they  would  consent  to  contribute  specimens  of 
their  manufacture,  though  upon  the  whole 
they  would  rather  that  they  were  not  called 
upon  to  do  so.  The  result  of  the  appeal  has 
been,  we  believe,  that  about  300  manufac- 
turers in  London  and  in  the  country  consented 
to  become  exhibitors.  Added  to  this  want  of 
active  sympathy  with  other  objects  of  the 
promoters  of  the  undertaking,  oh  the  part  of 
English  prodaoers,  there  is  now  the  difficulty 
inteq^Med  by  the  state  ofaffun  on  the  Con- ' 


tinent,  and  it  would  be  idle  to  suppose  that 
the  European  nations  would  entertain  with 
nwAi  flivour  a  proposal  just  now  to  become 
competitors  in  the  peaceful  arena  of  art  and 
industry   while  their  attention  is  engrossed 
with  the  more  momentous  struggle  of  mili- 
tary powers.     Under  these  circumstances  it 
has  been  decided  that  no  further  steps  be 
taken    towards  carrying  out    the   proposed 
Exhibition  of  IS61,^ Observer. 


A  METHOD  OF  REMOVING  STAINS  FROM 
METAL  SURFACES. 

One  of  the  properties  of  cyanide  of 
Potassium  is,  that  it  dissolves  most  metallic 
compounds  With  great  case.  Hence  it  is 
extensively  used  in  Photography  for  re- 
moving the  iodide  of  silver  from  the  sensitive 
surface,  and  thus  fixing  the  picture.  It  is 
also  used  in  Electro-metallurgy  for  holding 
in  solution  the  oxides  of  the  metals  which  are 
required  to  be  deposited  by  the  electric 
current.  This  property  renders  it  available 
for  removing  stains  or  tarnish  from  the  sur- 
face of  silver,  brass,  or  gold,  inasmuch  as  it 
will  attack  and  dissolve  the  extraneous  com- 
pound and  leave  the  metallic  surface  perfectly 
dean.  All  that  is  required  is  to  make  a 
saturated  solution  of  Cyanide  of  Potassium, 
and  either  dip  the  article  to  be  cleansed  there- 
in, or  touch  the  stained  parts  with  a  soft 
brush  dipped  in  the  solution.  The  article 
must  then  be  washed  in  clean  water,  and* 
carefully  dried. 


ELECTION    OF    OFFICERS    AT   THE 
ENSUING   ANNUAL   MEETING. 

To  the  Editor  of  the  Hobological  Joubkil. 

Sir, — Will  you  permit  me,  as  a  member  of 
the  Horological  Institute,  to  call  the  attention 
of  members  to  the  importance  of  attending 
and  voting  at  the  coming  Annual  Meeting. 
It  is  perfectly  certain  that  the  success  of  all 
these  societies  much  depends  upon  the  energy 
and  ability  of  the  elected  officers.  We  shall 
have,  at  the  ensuing  meeting,  to  elect  a  new 
Council  as  well  as  a  President  and  Vice- 
Presidents.  Let  us  take  care  to  have  men 
of  knowledge,  whether  they  be  employers 
or  employed.  Do  not  let  us  vote  for  names 
merely  because  they  may  happen  to  drive  a 
large  business  or  possess  large  shops,  but  let 
us  choose  those  whose  scientific  attainments 
qualify  them  for  taking  the  lead  in  so  pre- 
eminently scientific  an  object  as  that  which 
is  aimed  at  by  the  British  Horological  Insti- 
tute.    I  am,  Sir,  your's  obedv(iwVl>f> 
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DESCRIPTION  OF  A  PORTABLE  ASTRONOMICAL  CLOCK  CONSTRUCTED 
AND  MADE  BY  J.  F.  COLE. 

The  two  Engravings  on  this  and  the  opposite  page  represent  a  Front  and  Buk  View  of  the 
Clock,  on  a  scale  of  proportion  equal  to  half  the  dtmenaions  of  the  original,  which  is  con- 
tained in  a  silver  case  about  six  inches  in  hmght. 

The  general  design  or  calibre  of  the  movemeot  of  this  Clock  is  an  arrangement  so  dis- 
posed aa  to  admit  the  largest  amount  of  power  in  the  smalleat  apace,  as  shewn  b/  the 
unusunlly  largo  diameter  of  the  great  wheels  and  double  acting  barrel  which  drires  the  two 
trains  of  tho  going  and  striking  parts,  giving  hours  and  quarters  regularly  on  bell  springe, 
hy  mcolianism  rosorobliog  in  some  particulars  clocks  of  the  justly  celebrated  M.  Bregnet. 

'i'hU  Cloak  alio  ropcnti  tho  hours  and  quarters,  at  pleasure  hj  touching  a  projectile  stop 
Hi  the  ton  of  tlia  onie. 

Thn  illrtl  nlate,  aUo  of  allrer,  is  quite  an  original  design  as  regards  arrangement  of  the 
vnrluiis  iiiiUoAtlons  on  the  several  circles,  and  scales  of  figures  on  segments  drawn  from 
Mirwt  fiiiwntrlo  points  surrounding  the  true  centre  of  the  hour  circle. 

lluufN,  minutes,  and  soconda  are  shewn  by  the  principal  steel  hands,  and  the  time  is 

IltfVariiail  \iy  n  oompenaatioa  balance  and  spring,  as  usual ;  the  escapement  being  a  detached 
HVHr,  wllli  ft  flat  steel  wheel  having  the  impulse  angles  formed  wholly  on  the  wheel  teetk, 
ill  tliH  IHMiner  of  G-raham's  horizontal  wheel,  without  colnmna ;  the  pallets  acted  on  by  the 
(lUiiM  of  the  teeth  being  two  arms  of  equal  length,  with  rnby  pallets  set  to  represent  the 
«I|1M  of  a  ruby  cylinder  acaptng  over  three  teeth.  The  wheel  in  this  is  a  tempered  one, 
and  has  performed  weU  for  30  years,  without  the  slightest  injury  from  action. 

On  the  dial  plate,  the  small  circle  at  the  right  shews  the  days  of  the  week  [  the  corre- 
spoudlng  circle  at  the  left  shews  the  months ;  and  the  segment  below  shews  tho  days  of  the 
mouth,  by  a  gold  indicator  hand,  which  is  governed  by  tho  mechanism  seen  at  the  right  of 
the  back  view  given  in  the  engraving.  This  particular  mode  of  shewing  the  perpetual  day 
of  the  month  13  au  original  improvement,  constructed  to  correct  the  unequal  montha  of  30 
and  3 1  days,  for  the  28th  day  of  February,  and  the  29th  day  in  leap  year.  Below  the  cen- 
tre 18  a  semicircular  indication  of  the  Moon's  age  and  phases  ;  and  above  the  centre  is  » 
similar  aperture,  enclosed  by  the  second's  circle.  Within  the  circle  is  a  blued  steel  plate, 
carrying  a  disc  of  silver  representing  the  apparent  motion  of  the  Sun.  Thia  email  disc 
''ppe^r  ahore  and  digsppear  below  the  moveable  liorizoa  diuly,  throogh  all  aeuons  <^ 
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the  ytax ;  the  smaller  laments  at  the  left  and  right  witti  gold  indicator  hands,  shew  the 
limeof  atmriring  and  Betting. 

Outside  thfl  circular  rim  of  the  dial  are  two  apertures ^K>ne  where  the  key  is  iDserted  for 
winding  the  clock,  and  the  otlier  for  setting  the  hands  as  marked  on  the  gold  tablets.  Tha 
key  applied  at  this  one  point  comnmnds  all  the  motions,  which  are  'always  correct,  unless 
the  clock  is  allowed  to  go  down.  On  the  side  of  the  silver  case  is  a  sliding  stop,  which  may 
be  set  to  strike  hours  and  quarters,  or  quarters  only  with  the  hour  at  the  proper  time  ;  and 
if  the  stop  Is  set  to  the  lowest  point,  at  the  mark  "  Silent,"  the  power  of  the  striking  part 
is  tnnafened  to  the  going  part,  and  by  this  the  period  of  going  will  be  prolonged  to 
nearly  a  month. 

_  [Serea  nmilaT  clocks,  and  pocket  watches  containing  the  above  gad  other  properties, 
were  oonatrncted  and  made  by  Ur.  Cole,  about  30  years  since,  at  prices  varying  from 
100  to  aoo  guineas  each.— Ed.  H.  J.] 


SUBSTANCE  OF  THE  LECTURES 


^$ritis|  |iin:ologbl  Institute. 

FiBST  Lkctube. 

ON  ASTRONOMICAL  INSTRUMENTS. 

By  Mr.  T.  W.  Burh,  F.R.A.S. 

^M  Lcetnrer  commenced  b^obKrving  that  a  know- 
ladga  irf  tbe  cm  of  utronomical  iDstmmentB  iOTOlved 
■o  BcqaainUiice  with  Elementary'  Astmaomj.  Tho 
yedw  otnect  of  the  present  Loctares  befora  the 
Horalogkal  Inttiuitc  being  to  coutlilcr  tho  subject  in 

— '- ''me,  it  iranld  be  well  lo  consider  llie  use 

I  al  time-keepers,  and  also  to  notice 

•_    t^p  ^jjIj   injtrnniBntB.     Tho 

M  to  render  it  imposaible  to 
»  a  Uginniiig  in  Hmss  leciarM. 


The  division  of  the  anbject  would  be,  first,  the  two 
iostrtimcnta  uauallj  applied  to  fixing  the  place*  of  the 
nan,  their  positioni  twing  the  fundameotftl  poiata  of 
BEtronomT.  One  of  those  inBtmment^  tbe  Transit, 
formed  the  most  perfect  check  upon  lime-keepen. 
The  second  subject  was  tbe  Telescope,  as  the  fonnda- 
tioii  of  all  optical  instruments  nsed  in  astronomy.  It 
would  be  desirable,  notwithstanding  mon^  present 
were  well  acquainted  witli  the  subject,  to  begin  with  its 

If  tbe;  went  out  on  a  Sno  night  they  saw  ths  iIct 
studded  with  stars,  apparently  innQmerable,bnt  which 
were  ascert^ncd  by  accorale  calculation  to  tmonnt  to 
from  1200  to  IGOO  in  out  hemisphere,  and  to  about 
4500  iu  both  hemispheres.  Among  them  were  a  few 
very  bright  ones,  which  by  careful  obserration  were 
found  to  move,  but  the  re«l  rctaiaed  their  fixed  rela- 
tive poB'tions,  forming  constellations.  There  was,  how- 
ever, an  apparent  motion  in  all.  The  motions  of 
them,  if  carefully  watched  dnring  a  long  night,  would 
have  tho  effect  of  lines  on  a  shelTor  spherical  eoncBre 
vault.  The  Uoon  also  rose  and  set  among  the  stars, 
and  in  (he  day-time  the  Sun  alto.  That  raoA  «A!AiKt 
arlK  fctm  all  b^g,  as  ilmt^  «AiMWA.ia&.'iBii«sii 
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together,  or  the  Earth  most  rotate  on  its  axis  Id  24 
hoars,  and  so  bring  all  into  view  sacccssiTcl/.  The 
latter  was  fonnd  to  be  the  true  explanation.  If 
watched  carefallj,  the  paths  of  the  stars  were  seen  to 
form  circles  round  a  fixed  centre,  which  was  called 
*'the  Pole/'  That  was  an  imaginary  point;  but  a 
lar^e  star  near  it  was  called  the  "  Irole  Star."  Its 
position  was  shown  by  two  stars  in  the  conspicnoos 
constellation  of  the  '**  Great  Bear/'  a  line  drawn 
through  which  would,  if  produced,  pass  very  close  to 
the  Pole  Star ;  for  which  reason  they  were  called 
"  pointers."  There  were  certain  stars  which  described 
circles  so  dose  to  the  pole*  that  they  never  passed 
below  the  horizon  in  certain  latitudes.  These  were 
called  '*  circnmpolar  stars,"  and  their  number  in- 
creased as  the  pole  was  approached.  After  pointing 
out  by  the  aid  of  diagrams  the  stars  risible  at  the 
north  pole,  the  equator,  and  the  south  pole,  the  Lee* 
turer  explained  the  method  of  using  the  celestial  globe 
for  a  similar  purpose.  The  stars  were  equally  pre- 
sent by  day  as  by  night ;  although  needing  the  assist- 
ance of  telescopes  to  enable  them  to  be  seen.  All  the 
stars  were  suns  shining  with  their  own  light.  The  sun 
appeared  to  move  among  tbem,  but  it  was  the  earth 
that  travelled,  and  would  appear  from  the  sun  to  be 
among  the  stars  seen  at  night. 

The  sun  did  not  appear  to  go  round  the  earth 
exactly  in  the  same  time  that  the  stars  did  ;  it  was, 
therefore,  seen  in  different  parts  of  the  heavens  at 
different  times,  and  by  its  light  obscured  different 
stars.  That  change  of  place  was  a  gradual  one.  The 
stars  gained  upon  the  sun  four  minutes  per  day,  and 
two  hours  per  month  -,  thus  bringing  different  groups 
into  view  successively. 

The  attempt  to  ponp  the  stars  into  definite  forms 
for  the  purpose  of  identification  and  classification  Was 
made  ar  a  very  early  period.  Many  of  the  constella- 
tions now  recognised  could  be  traced  back  to  the  time 
0^  the  Axgonautic  Expedition,  1200  years  before  Christ. 
AnUus,  who  lived  370  years  before  Christ,  gave  45 
constellations,  which,  with  the  addition  of  three,  were 
identical  with  the  48  enumerated  by  Ptolemy,  who 
flonridied  170  A.i>.  Job  was  regarded  as  contem- 
porary with  Moses,  and  certain  constellations  are 
mentioned  in  his  writings,  which  although  not  rendered 
<^nite  exactly  in  the  authorised  translation*  gave  buffi- 
cient  evidence  of  the  recognition  of  that  method  of 

Sonping  stars  at  that  early  period.  Homer  and 
esiod  also,  950  years  before  Christ,  spoke  of  the 
Hyades  and  Pleiades.  Catalogues  of  the  stars  had 
been  made  at  various  times,  specifying  their  places. 
Hipparchus  (120  b.c.)  formed  one  of  1080.  That 
was  extended  by  Ptolemy  to  2000.  Most  of  the  old 
groups  or  constellations  were  still  used,  although  some 
added  thereto  within  the  last  200  years  had  been 
dropped. 

Stars  were  distinguished  by  their  **  magnitude." 
That  word  simply  meant  their  brightness,  for  those 
which  thus  appeared  the  largest  were  probably  the 
nearest  to  this  earth,  although  that  was  not  a  uni- 
rersal  rule.  Six  different  magnitudes  could  be  seen 
with  the  naked  eye,  and  sixteen  or  eighteen  with  the 
telescope.  The  stars  were  distinguished  in  order  of 
brightness  in  each  constellation  by  the  letters  of  the 
Greek  alphabet,  and  by  numbers,  and  some  of  the 
la^r  ones  were  known  in  addition  by  proper  names. 

The  heavens  were  crossed  by  several  imaginary  cir- 
cles. One  was  the  equator,  or  **  equinoctial ;"  another 
was  "the  ecliptic,"  or  the  Sun's  apparent  path,  wliich 
was  that  of  the  Earth  in  reality,  nnd  was  inclined  to 
the  former  23^  degrees.  The  ecliptic  was  divided 
into  twelve  parts,  each  of  which  was  distinguished  by 
a  constellation.  These  were  known  as  the  signs  of  the 
Eodiac  The  points  where  the  eqnator  and  the  ecliptic 
crossed  were  called  the  equinoctial  points.  The 
maidian  was  a  great  circle  joining  the  two  poles.  It 
^rmsnot  Sxed,  hni  each  placQ  iMd  its  own  meridian, 


which  passed  through  its  zenith,  or  the  point  of  the 
heavens  exactly  overhead* 

It  was  necessary  to  ascertain  exactly  the  position  of 
the  fixed  stars,  in  order  to  have  fixed  points  of  refer- 
ence for  observing  the  motions  of  the  planets.  Tliat 
was  done,  in  the  first  instance,  by  a  Transit  instrument. 
The  elements  desired  were  the  latitude  and  the  longi- 
tude— in  other  words,  right  ascension  and  declination. 
It  was  essential,  in  order  to  ascertain  the  exact  posi- 
tion of  any  point,  to  have  two  elements— such  as  the 
height  from  one  point,  and  lateral  departure  from 
another.  These  were  the  co-ordinates.  Right  ascen- 
sion was  the  distance  along  the  equator  from  the  first 
point  of  Aries,  which  was  one  of  the  two  places  where 
the  ecliptic  intersected  that  cirde,  and  answered  to 
terrestrial  longitude.  Declination  was  the  distance 
north  or  south  from  the  equator,  and  answered  to 
latitude.  The  right  ascension  was  found  liy  the  tran- 
sit instrument,  nsed  to  determine  how  far  the  earth 
really,  or  the  heavens  apparently,  had  to  turn  from  the 
first  point  of  Aries  to  tne  star  in  question. 

The  Transit  instrument  was  a  telescope  fixed  in  the 
meridian,  and  so  mounted  on  pillars,  or  a  stand,  as  to 
admit  of  being  turned  from  North  to  South,  but  not 
from  East  to  West.  It  had  a  series  of  five  or  seven 
parallel  wires,  or  "  spider  lines,"  arranged  in  front  of 
the  eye-piece  in  such  a  manner  as  that  they  might  be 
distinctly  seen  at  the  same  time  as  the  star.  A  clock 
was  essential  for  use  with  the  transit.  The  method  of 
using  it  was  to  fix  the  instrament  in  the  proper  posi- 
tion for  declination,  and  watch  until  the  star  entered 
the  field.  The  instant  of  its  passing  over  each  wire 
was  noted,  and  a  mean  of  the  whole  was  taken  and* 
gave  the  right  ascension  in  time,  which  was  the  result 
required—namely,  sidereal  time.  At  night  it  was 
necessary  that  the  wires  or  spider  lines  should  be  illu- 
minated. That  was  effected  by  means  of  a  lamp 
placed  at  one  end  of  the  axis,  which  was  hollow,  and 
allowed  the  light  to  strike  on  an  annidar  mirror, 
placed  at  an  angle  of  45  degrees  across  the  tube  of  the 
telescope.  That  reflected  the  light  upon  the  wires  in 
such  a  manner  as  to  render  them  just  visible,  without 
preventing  the  vision  of  the  star. 

Prior  to  taking  a  transit,  several  adjustments  were 
necessary.  The  telescope  must  first  be  adjusted  to  a 
perfect  focus  for  the  stars,  and  the  eje-piece  must 
also  be  adjusted  to  a  focus  for  the  wires.  The  three 
crcat  adjustments  were,— First,  levelling.  The  spirit 
levels  nsed  were  of  two  kinds,  and  of  a  large  size  ; 
one  of  them  was  called  a  striding  level,  from  its 
being  placed  over  the  axis,  and  the  other  was  a 
hanging  level,  being  suspended  to  it.  The  supports  of 
both  were  made  to  bear  upon  the  pivots  of  the  axis, 
which  were  very  truly  and  accurately  turned.  When 
the  position  of  the  air  bubble  was  ascertained,  the 
level  was  reversed  end  for  end,  and  affain  noticed. 
If  the  level  was  known  to  be  exact,  the  necessary 
alterations  were  made  by  the  screws  which  elevated 
or  depressed  the  axis  only  ;  but  if  it  was  not  certain 
whether  it  was  exact  or  not,  the  error  was  half  altered 
by  the  transit  screws,  and  half  by  the  screws  attached 
to  the  level.  These  operations  were  repeated  several 
times,  until  the  axis  was  absolutely  level.  The  second 
adjustment  was  for  coUimation,  or  to  ascertain  that 
the  tube  was  at  right  angles  to  the  axis,  and  that  the 
centre  wire  was  in  the  optical  centre  of  the  telescope. 
That  was  effected  by  noticing  some  stationary  mark 
through  the  instrument,  such  as  the  corner  of  a  chim- 
ney-pot, a  crack  in  a  wall,  or  a  white  mark,  as  a 
watch-dial,  put  in  some  convcnientposition,  and  then 
reversing  the  axis  end  for  end.  l%e  plate  carrying 
the  wires  was  adjustible  from  side  to  side,  and  was 
moved  to  a  distance  equal  to  half  the  error ;  the  other 
half  was  altered  by  the  azimuth  screw  of  the  transit 
The  next  adjustment  was  to  ascertain  that  the  instru- 
ment moved  exactly  in  the  meridian,  lliere  wei« 
•QYer»i  ways  of  doing  that.    The  polo  star 
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a  circle  in  the  heayens,  and  passed  the  meridian  twice 
in  twentj-fonr  hoars,  once  aboye  and  once  below  tiie 
pole.  Each  transit  was  obseryed ;  and  if  they  were 
exactly  twelye  hoars  apart,  the  circle  described  by  the 
star  was  exactly  divided,  and  the  instrament  was 
tnily  in  the  plane  of  the  meridian.  That  method  re- 
qaired  a  dock  which  woold  keep  a  good  rate,  and 
also  an  instrament  large  enoagh  to  show  the  star 
by  daylight  The  second  method  was  by  the  transits 
of  two  stars  of  nearly  the  same  declination,  bat 
twelre  hoars  different  in  right  ascension  ;  the  transit 
of  one  aboye  and  one  below  the  pole  would  then 
happen  within  a  few  minates,  and  if  the  difference 
was  the  same  twelve  hours  apart,  the  transit  was  in 
the  meridian.  In  that  case  the  clock  rate  was  only 
important  for  a  few  minutes ;  but  two  sets  of  observa- 
tions were  required,  and  the  weather  might  interfere. 
Another  method  was  by  means  of  two  stars,  one  high 
snd  the  other  low,  yarying  some  40  degrees  in  decli- 
nation. The  star  near  the  zenith  would  give  true 
time  if  the  axis  was  level,  and  the  other  would  show 
the  error  in  azimuth.  If  the  observed  difference  of 
the  transits  was  equal  to  the  recorded  difference  of 
right  ascension,  the  instrument  was  in  the  meridian. 
For  that  method  the  two  stars  Riga  and  Capella  were 
good. 

The  Transit  instnmient  was  invented  by  fiomer,  who 
obserred  the  first  transit  in  1690.  His  instrament 
was  similar,  in  most  respects,  to  those  now  used, 
except  that  he  nsed  the  plumb-line  instead  of  the 
qtiritlereL 

It  would  be  qoite  out  of  place  here  to  describe  the 
coDstroetion  of  the  clock ;  suffice  it  to  say  that,  for 
Obseryatory  purposes,  it  should  show  sidereal  time. 
A  day  was  toe  imit  of  time.  It  might  be  either  a 
sidsffud  or  a  solar  day,  and  was  the  space  occupied 
by  the  rotation  of  the  earth  upon  its  axis.  The  side- 
real day  was  the  real  time  of  the  earth's  rotation,  and 
was  conmrehended  between  the  instants  of  a  star 
leaying  tae  meridian  and  of  its  returning  to  it  again. 
Hiey  were,  however,  compelled  to  use  the  solar  day, 
or  else  the  time  of  meridian  would  travel  backwards 
from  noon  to  midnight,  and  so  on  round  to  noon 
sgain.  Solar  time  was  that  which  was  reckoned  from 
one  miBTidian  passage  of  the  sun  to  ^e  next,  and  was 
longer  than  sidereal  time,  because  the  earth  had 
morad  and  had  caused  an  apparent  change  in  the 
son's  place,  but  not  in  the  stars  ;  consequently  a  solar 
day  was  nearly  four  minutes  longer  than  a  sidereal 
day.  Bat  the  solar  day  thus  measured  was  not  a 
constant  quantity  ;  hence  the  distinction  between 
mean  and  apparent  solar  time.  The  causes  of  that 
irregularity  were  the  inclination  of  the  ecliptic  and 
eqnafeoTt  and  the  eccentricity  of  the  earth's  orbiL  The 
latter  made  the  earth  move  faster  at  its  perihelion,  or 
nearest  point  to  the  sun,  and  slower  at  the  opposite 
side  of  its  orbit.  It  was  therefore  necessary  to  assume 
a  tmeoM  son,  as  it  was  called,  moving  in  the  equator 
at  (he  ayerage  rate  of  the  real  sun  in  the  ecliptic. 
The  time  between  two  transits  of  that  imaginary  sun 
coostitoted  a  mean  solar  day.  The  difference  between 
tme  and  mean  time  was  called  equation  of  time,  nnd 
was  generally  given  in  almanacks.  There  were  four 
extreme  points — viz.,  Feb.  10,  when  the  sun  was  slow 
Urn.  38s.;  May  15,  3m.  54s.  fast ;  July  6,  6m.  11  s. 
slow  ;  and  Noy.  18,  16m.  17s.  fasL  The  difference 
httween  Greenwich  mean  time  and  solar  time  was 
simply  the  difference  of  longitude.  Sidereal  time  was 
used  in  the  Obseryatory,  as  it  simplified  the  opera- 
tions of  ohserving,  and  of  recording  observations. 

Tbey  thossaw  how  the  Transit  instrument,  by  fixing 
and  ascertaining  the  right  ascension  of  stars,  checked 
the  clock;  the  difference  between  the  observed  transits 
and  the  tables  in  the  Nautical  Almanack  constituting 
the  doek  error,  as  the  stars  must  be  right,  while  the 
d^|T  alteration  gave  the  rate. 

no  ikHfayitlQns  of  the  itan  were  meamred,  in  the 


first  instance,  by  a  large  instrament  called  a  **  Moral 
Circle,''  from  its  being  fixed  to  a  yery  solid  wall  of 
masonry.  It  was  a  tdescopte  fixed  to  a  large  grada« 
ated  circle,  which  moved  on  its  centre,  attached  to  the 
wall.  It  was  invented  by  Troughton  ;  and  as  extreme 
accuracy  was  necessary  in  the  results  obtained,  the 
divisions  of  the  circle  were  read  off  by  means  of 
microscopes,  a  method  best  adapted  to  eliminate  all 
possible  errors  of  division.  The  declination  was  mea« 
sured  from  the  equator ;  but  as  there  was  no  real 
line  there,  the  fixed  point  was  obtained  indirectly  by 
starting  from  the  pole.  That  was  first  obtained  by 
getting  the  exact  zenith,  which  was  effected  by  refiec- 
tion  in  a  surface  of  mercury. 

The  Lecturer  proceeded  to  describe  the  great  Transit 
at  the  Greenwich  Obseryatory,  of  whidi  a  modd 
exists  at  the  South  Kensington  Museum,  and  also 
to  describe  the  machinery  connected  with  the  Time- 
balL  In  conclusion,  he  adverted  to  the  changes  and 
improyements  likely  to  take  place  by  the  farther 
deyelopemenr  of  the  system  of  transmitting  time 
signals  by  means  of  electricity. 

[On  a  future  occasion  we  hope  to  give  a  detailed 
account  of  the  instruments  and  work  done  at  our 
great  National  Obseryatory,  which,  we  are  proud  to 
say,  stands  first  in  the  rank  amongst  astronomical 
establishments.  ^£d.  H.  J.] 


SECOND  LECTURE 

CondnuatUm  of  ike  SubJect-^AMTRovouiCAL  Ikstbu- 

MINTS. 

By  Mr.  T.  W,  Bubr,  F.R.A.S. 

The  Lecturer  commenced  by  alluding  to  the  rela- 
tion of  the  subject  to  Horology,  and  then  proceeded  to 
state  that  the  word  *'  telescope  "  was  derived  from  two 
Greek  words,  ri^Xc,  distant,  and  aicoirlM,  /  look  at. 
It  was  somewhat  difficult  to  fix  the  precise  date  of  the 
inyention.  Some  of  the  optical  laws  on  which  its 
principles  of  construction  are  based  were  known  to  the 
ancient  Greeks,  and  Roger  Bacon  at  a  later  date  spoke 
of  magnifying  objects  and  bringing  them  near.  Bap- 
tista  Porta  spoke  of  the  magnifying  powers  of  conyex 
and  concave  surfaces.  Although  Thomas  Digges  stated 
that  his  father,  Leonard  Digges,  .'made  sudi  instru- 
ments, there  was  no  proof  that  anyexisted  ontil  1608, 
when  some  were  made  in  Holland.  There  were  seve- 
ral claimants  for  the  honour  of  the  invention.  Lin- 
perhay,  Janscn,  and  Melius,  of  Alkmaar,  severally 
disputed  the  priority.  The  discovery  was  accidental 
on  the  part  of  one  at  least  of  these ;  Jansen*s  children 
accidentally  discovered  that,  by  placing  two  spectacle 
lenses  at  a  distance  from  each  other  and  looking  througli 
them,  they  brought  the  weathercock  of  a  Deighbouring 
church  nearer  to  them.  Jansen  at  once  fixed  some 
lenses  to  boards,  and  presented  this  rudimentary  tele- 
scope to  bis  patron,  Prince  Maurice.  Galileo,  the 
great  astronomer,  heard  of  the  invention,  and  reflecting 
on  the  known  laws  which  govern  the  rays  of  light  in 
passing  through  transparent  substances,  proceeded  to 
contrive  a  similar  instrument.  This  telescope  was 
exceedingly  simple,  like  other  great  inyentions.  It  con- 
sisted of  one  lens  or  magnifying  glass  next  the  object 
whence  it  was  called  the  object  glass;  the  rays  of 
light  from  the  object  passing  through  this  glass  form- 
ed an  image  at  its  focus,  and  this  image  was  examined 
through  another  lens,  called  the  eye-glass,  or  eye- 
piece. If  a  lens  was  placed  before  the  flame  of  a 
lamp  or  candle,  and  a  screen  of  paper  or  ground  glass 
were  placed  at  a  certain  distance  behind  it,  it  would 
be  found  that  the  rays  from  the  flame  passing  thsoa^ 
the  lens  wonid  \)«  cond^nM^u^^m.^^  vx^w^^a^^^A. 
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inyerted  image  of  it  would  be  depicted  there;  13"ow 
this  image  c^sted,  whether  the  Bcreen  were  there  or 
sot ;  and  if  another  lens  was  used  at  the  proper  dis- 
tance, the  image  so  formed  would  appear  magnified. 
The  size  of  the  image  depended  upon  the  distance 
between  the  object  and  the  lens :  the  farther  they  were 
apart,  the  smaller  would  be  the  imi^. 

The  term  •*  magnifying  power  **  is  often  much 
misunderstood.  A  magnifying  glass  simply  enables  us 
to  approach  the  object  closer,  and  to  yiew  it  when  it 
subtends  a  lajrger  angle  to  the  eye.  The  distance  at 
which  ordinary  vision  was  best  is  10  inches.  If  the 
eye  be  approached  nearer,  the  image  is  confused, 
from  the  rays  not  meeting  on  the  retina  ;  but  the  inter- 
position of  a  convex  lens  converges  them  sooner,  and 
brings  them  to  the  right  place.  Another  effect  of  the 
lens  is  to  collect  a  larger  number  of  rays  than  would 
otherwise  enter  the  eye  ;  hence  objects  too  faint  to  be 
seen  by  Uie  unassisted  vision  are  seen  by  using  a  tele- 
scope. 

There  were  two  kinds  of  telescopes^refractors  and 
reflectors.  Refractors  were  composed  of  lenses,  or 
glasses  ;  and  mirrors  or  specula  were  used  in  reflectors. 

There  were  two  kinds  of  refracting  telescopes — the 
Galilean  and  Keplerian.  Galileo  made  use  of  a  con- 
vex lens  for  the  object  glass,  and  a  concave  one  for  the 
eve-elass.  In  this  case  the  eye-glass  was  placed  within 
the  focus.  That  telescope  was  of  a  low  power,  and 
had  a  small  field,  limited  by  the  pupil  of  the  eye. 
Galileo's  hiehest  power  was  30.  That  construction  is 
now  used  chid9y  for  opera  glasses.  Kepler  suggested 
the  present  form  of  the  astronomical  telescope.  In 
this  instrument  the  rays  were  first  converged  to  a  focus, 
forming  an  image  tnere,  and  the  eye-piece  was  then 
employed  to  view  the  magnified  image  thus  produced. 
The  chief  advantages  of  this  telescope  were  found  in 
the  increased  size  of  the  field,  in  its  higher  magnifying 
power,  and  in  the  convenience  which  it  oners  for 
placing  the  micrometer  wires  so  that  they  might  be 
seen  at  the  same  time  with  the  image  of  the  object. 
The  arrangement  and  use  of  these  wires  were  de- 
scribed in  Uie  last  lecture. 

The  first  telescope  on  Kepler's  plan  was  made  by 
Scheiner.  Great  discoveries  had  heen  made  by  the 
use  of  the  astronomical  telescope.  By  it  the  remark- 
able phenomena  presented  by  the  Moon,  the  configu- 
ration of  its  surface,  its  mountains,  valleys,  and 
craters  had  been  made  known.  In  January,  1610, 
the  moons  of  Jupiter  were  discovered  by  its  aid,  thus 
confirming  the  Copemican  theory.  The  spots  on  the 
Sun,  and  the  phases  of  Venus,  had  been  discovered  by 
it,  and  the  remarkable  changes  in  the  appearance  of 
Saturn  were  explained.  That  planet  had  sometimes 
seemed  to  be  a  group  of  three  bodies— one  on  either 
side  of  a  large  central  mass ;  at  other  times  it  looked 
like  a  globe  with  handlei^  and  again  it  appeared 
olive-shaped.  These  various  phenomena  were  at 
length  explained  by  Huyghens,  who  found  that  the 
planet  is  surrounded  by  a  flat  ring. 

There  were  two  grand  defects  in  the  early  tele- 
scopes :  one  arose  from  spherical,  and  the  other  from 
chromatic  aberration.  The  former  defect  was  due  to 
the  rays  passing  through  the  edge  and  those  through 
the  centre  of  the  lenses  not  meeting  at  the  same  point, 
those  from  the  edge  converging  sooner  than  those 
firom  the  centre.  The  result  was  the  formation  of  a 
succession  of  images,  and  a  cloudy  appearance  sur- 
rounding the  objecL  One  remedy  for  this  evil  was 
by  cutting  off  the  edge  of  the  lens  by  the  use  of  a  stop 
smaller  in  its  aperture  than  the  lens  itself ;  but  this 
plan  reduces  the  light.  Another  method  of  correction 
was  by  grinding  the  surfaces  of  the  lens  to  two  different 
curves  ;  the  beit  proportion  being  as  1  to  6,  which 
was  found  to  produce  the  least  possible  aberration. 
The  eye-piece  was  also  found  to  bo  subject  to  the 
yptf  defect;  but  Huyghens  contrived  a  form  to 
fWa^j^tliu^wIucb^goeBb/bisjMm.    He  employed 


two  lenses  of  a  plano-convex  shape,  and  mounted  these 
widi  their  convex  surfaces  next  each  other.  The 
effect  of  this  arrangement  was  to  diminish  the  aberra- 
tion, and  increase  the  distinctness  of  the  object. 
Another  method  of  reducing  the  error  was  to  employ 
object  glasses  of  small  curvature,  and  consequently  of 
long  focus,  with  an  eye-piece  of  low  power.  Hence 
telescopes  have  been  constructed  with  lenses  of  90» 
130, 170,  210,  and  even  300  feet  in  focal  length.  Of 
course,  in  these  cases  it  was  impossible  to  mount  the 
glasses  in  tubes  ;  but  the  object  glass  was  fixed  at 
the  end  of  a  lon^  pole,  and  worked  by  a  cord  so  as  to 
bring  the  star  into  its  field.  Huyghens  presented  a 
glass  of  123  feet  in  focal  length  to  the  Royal  Society. 
It  had  recently  been  proposed  to  remount  this  lens  i 
but  it  had  been  found  that  the  expense  (4^400)  was 
too  great  in  comparison  with  the  results  to  be  ob- 
tained. By  the  aid  of  these  telescopes  Huyghens 
discovered  Titan  and  five  other  satelUtes ;  he  also 
ascertained  the  axial  rotation  of  Mars,  Jupiter,  and 
Saturn,  and  the  elliptical  forms  of  Satmm  and 
Jupiter. 

Notwithstanding  these  results,  the  telescope  was 
still  an  imperfect  instrument.  Although  its  spherical 
aberration  had  been  got  rid  of  by  the  means  before 
alluded  to,  there  still  remained  chr<matic  aberration. 
Light,  in  passing  through  a  lens,  is  not  only  bent, 
but  the  ray  is  decomposed  or  broken  up  into  colours. 
This  was  shown  in  the  simplest  manner  by  usiuff  a 
triangular  prism.  If  a  ray  of  light  from  a  hole  in  Uie 
shutter  of  a  darkened  room  was  intercepted  by  such 
a  prism  held  at  a  certain  angle,  it  would  be  bent  out 
of^  its  course,  and  would  stnte  the  waU  at  a  different 
place  to  what  it  would  otherwise  have  done,  and 
would  produce  upon  the  wall  a  band  of  different 
colours,  called  the  prismatic  spectrum.  This  iB  com- 
posed of  three  distinct  colours,  and  four  shades  of 
colour  caused  by  their  overlapping  each  other.  All 
lenses  are  prisms  of  a  circular  form,  and  the  images 
produced  by  them  are  consequently  surroundedby 
coloured  fringes.  Sir  Isaac  Newton,  who  discovered 
this  composition  of  white  light,  thought  that  he  might 
combine  different  substances,  so  Uiat  cofoured  bands 
of  different  lengths  might  correct  one  anoliier ;  but  he 
failed  in  the  attempt,  and  therefore  gave  up  the  refrac- 
tive principle  as  mapplicable  to  ^escopea,  and  in- 
vented reflectors.  James  Gregory  had  suggested 
the  same  idea  in  1663,  and  had  tried  to  nuike  his 
speculum  of  a  parabolic  form,  as  giving  a  truer  image. 
In  this  he  failed  ;  but  Newton  conceived  that  a  sur- 
face composing  part  of  a  sphere  might  succeed. 

Having  shown  by  experiment  how  the  image  was 
formed  by  a  concave  mirror,  the  Lecturer  proceeded 
to  say,  that  in  1671  Newton  made  two  reflecting 
telescopes  with  his  own  hands.  He  used  a  concave 
speculum,  and  a  small  plane  murror  to  receive  the 
image,  which  was  then  examined  by  an  eye-pieoe. 
In  the  Gregorian  telescope  the  large  speculum  was 
perforated,  and  the  rays  being  received  upon  a  small 
concave  mirror,  the  rays  were  sent  back  to  the  eye 
through  the  opening  in  the  former.  In  the  Cassegrai- 
nian,  .another  form  of  telescope,  the  second  mirror 
was  convex.  One  of  Newton's  telescopes  was  at 
present  in  the  possession  of  the  Royal  Society.  It 
was  6|  inches  long,  and  it  magnified  38  times.  The 
Herschellan  form  of  telescope  possessed  no  small 
mirror,  which  prevents  much  loss  of  light.  Light 
was  reflected  without  decomposition,  but  much  of  it 
was  absorbed,  amounting  in  some  cases  to  one  third 
of  the  whole,  while  only  l-20th  was  lost  by  using  the 
refractive  principle.  Hadlcy  and  Short  were  two 
makers  who  were  celebrated  for  these  reflecting  tele- 
scopes. They  increased  the  size  of  the  speculum— a 
point  of  immense  importance,  as  the  light,  and  con- 
sequently the  distinctness  of  the  object,  increases  as 
the  square  of  the  diameter. 
I     Bat  though  Newton  had  given  up  the  idw  of 
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fitUmg  an  ancoroured  image  hy  means  of  telescopes 
constructed  on  the  refracting  principle,  others  were 
more  snccessfal.  It  appears  that  Newton  made  some 
mistake  in  trying  the  effect  of  a  glass  prism  combined 
with  water,  and  was  thus  misled  in  his  conclasions 
that  the  parallel  ray  obtained  bj  this  combination 
would  be  nncolonred.  In  1747  Euler  proved  that 
this  conld  not  be  ;  and  John  DoUond,  of  Spitalficlds, 
stmck  by  the  obvions  contradiction,  tried  the  experi- 
ment for  himself.  DoUond  was  of  French  extraction; 
he  had  been  a  weaver,  but  was  a  good  mathematician. 
He  fonnd  that  Euler  was  right  in  his  conclusions ;  and 
proceeding  in  the  same  direction  with  his  experiments, 
he  next  tried  a  combination  of  flint  and  crown  glass. 
He  thus  fonnd  that  the  refractive  or  bending  and 
the  diraersive  or  decomposing  powers  of  these  two 
materialf  were  not  in  the  same  proportion,  and  that 
he  could  thus  correct  colours  without  entirely  losing 
refraction.  About  1760  he  made  an  achromatic 
tdesccype,  being  guided  in  his  proportions  by  the 
humours  of  the  eye.  Euler  also  referred  to  the  same 
illustration  ;  and  in  1739  a  Mr.  Hall  had  made  sach 
a  telescope,  but  never  exhibited  it.  The  object  gloss 
of  an  achiromatic  telescope  consisted  of  a  convex  crown 
and  a  concave  flint  lens,  or  two  convex  and  one 
concave  lenses.  The  concave  flint  diverged  the  con- 
verging mys^  but  did  not  destroy  the  focus,  it  only 
leugtfaened  it.  But  the  dispersive  power  was  so  much 
greater^  that  while  the  convex  or  crown  glass  threw 
the  red  ray  beyond  the  violet,  the  concave  drew  it 
back  again  upon  the  violet,  and  so  reproduced  white 
hgfat.  Dollond's  telescopes  were  very  excellent,  and 
h&  discovery  restored  the  use  of  the  refractive  prin- 
ciple. One  of  five  feet  in  length  proved  equal  to 
any  teIeMX>pe  then  made,  and  was  much  lighter  and 
nialler. 

The  astronomical  telescope  inverted  the  image  of 
the  object,  but  the  introduction  of  two  more  lenses 
in  the  eye-piece  erects  the  picture,  and  gave  a  day 
tdesoope. 

The  practical  difficulties  m  the  way  of  constructing 
achromatic  telescopes  were  numerous.  Flint  glass 
often  possessed  striss  which  caused  distortion,  and 
which  were  not  apparent  till  the  lens  was  ground  and 
polished.  Dollond  had  some  fine  samples  of  flint 
gla»,  but  he  only  made  lenses  of  3]  inches  in  diame- 
ter, with  a  few  of  5  inches. 

A  fresh  impulse  to  telescopic  discovery  was  given 
bjr  Sir  W.  Herschel.  That  celebrated  man  was  ori- 
nnaUy  a  musician,  having  been  an  organist  at  Bath. 
He  was  partial  to  the  study  of  astronomy,  and  want- 
ing a  telescope,  and  finding  them  dear,  he  made  one 
for  himself.  In  the  course  of  time  he  acquired  ^reat 
facility  in  the  construction  of  reflectors,  of  which  he 
made  as  many  as  20Q,  of  7  and  10  feet  long,  and  sold 
them  at  hieh  prices.  One  of  his  important  disco- 
verfes  was  that  of  the  planet  Uranus,  which  he  first 
saw  on  the  13th  of  March,  1781,  among  the  smaller 
stars  in  the  constdlation  Gemini,  and  o&rved  that  it 
formed  a  disc  instead  of  a  point  of  light.  He  used  a 
7-feei  reflector,  and  thought  the  object  was  a  comet. 
He  observed  it  tiU  the  19th  of  April,  and  thus  proved 
its  motion*  when  he  communicated  his  discovery  to 
the  Royal  Society.  The  French  geometricians  could 
not  make  out  Ae  parabolic  orbit  peculiar  to  a  comet, 
and  Maskdyne  suggested  that  it  was  a  planet  with 
a  nearly  circular  orbit.  The  names  Georgium  Sidus, 
Hersdiel,  and  Uranus  were  given  to  the  new  planet 
bj  difi^!«nt  authorities.  Its  size  was  35,000  miles  in 
diameter,  and  it  possessed  several  satellites,  some  of 
which  were  discovered  by  Herschel  and  his  son,  and 
some  by  other  astronomers. 

Herschel  subsequently  made  a  reflecting  telescope 
of  ao  fed  focal  length,  and  with  it  entered  upon  re- 
seardies  on  double  stars  and  nebuks.  A  few  double 
Stan  had  hem  previously  known  to  Hooke,  Hallcy, 
n— steadi  and  feradley.    The  optical  theoxy  formed 


for  their  appearance  was,  that  they  were  individual 
stars,  one  behind  the  other,  in  a  line,  but  at  a  great 
distance.  Herschel  observed  them  with  the  object  of 
ascertaining  parallax,  but  found  that  the  number  of 
double  stars  was  so  great  that  the  arrangement  could 
not  be  accidental.  Accurate  measures  of  their  posi- . 
tion  soon  detected  a  rotation  of  one  around  the 
other,  in  various  periods,  varying  from  43  to  1200 
jrears.  This  discovery  was  a  erand  one,  inasmuch  as 
It  extended  the  influence  of  the  power  of  gravitation 
far  beyond  our  system  into  the  celestial  spaces. 

Herschel  also  investigated  the  nebuhe,  certain 
curious  doudy  patches  only  visible  to  tdescopes,  and 
similar  in  appearance  to  the  milky  way.  Herschel 
thought  they  were  of  two  kinds — one  resolvable  into 
stars,  and  the  other  merely  consisting  of  luminous 
matter.  On  this  supposition  a  theory  was  built ;  but, 
one  after  another,  these  luminous  mists  have  been 
resolved  into  douds  of  stars  by  the  application  of 
higher  telescopic  powers.  The  Lecturer  pointed  out 
by  means  of  diagrams  the  peculiar  appearances  of 
many  of  these  nebulsd. 

Herschel  was  patronized  by  Greorgelll.,  who  fonnd 
the  money  for  a  40-feet  telescope,  which  gave  an 
inmiense  amount  of  light.  By  it  the  satellites  of  Saturn 
were  discovered.  Sir  John  Herschel  continued  the 
use  of  reflectors  ;  but  about  40  years  ago  large  refrac- 
tors began  to  be  used.  Frauenhofer  made  one  of 
9 -inch  diameter  at  theDorpat  Observatory,  which  was 
quite  equal  to  a  20ft.  reflector,  and  Struve  used  it  for 
his  catalogue  of  3000  double  stars.  Some  large 
French  glasses  had  also  been  made.  Sir  James  South 
possessed  one  of  12-inches  in  diameter  ;  and  one  very 
fine  one  existed  at  Cambridge,  which  was  set  up  in 
1808  and  used  in  the  search  for  Neptune.  There  was 
also  one  of  15  inches  diameter  at  Pulkowa,  in  Bussia, 
and  one  at  Cambridge,  U.S.,  both  by  Mens  of  Munich. 

Bcflectors  were  now  again  resorted  to,  and  the 
specula,  being  made  of  a  better  form  and  polish, 
more  excellent  results  were  obtained  by  them.  M. 
Lassell  had  constructed  one  of  3  ft.  diameter,  with 
which  valuable  observations  hod  been  made,  as  well 
as  by  many  others.  All  these  were,  however,  eclipsed 
by  the  telescope  of  Lord  Rosse.  The  first  that  he 
made  had  a  speculum  of  3  ft.  diameter,  and  subse- 
quently he  had  constructed  one  of  the  enormous  size 
of  6  feet,  and  weighing  5  tons  ;  it  was  54  feet  long, 
and  was  mounted  between  two  massive  stone  walls. 
The  observations  made  by  this  enormous  instrument, 
on  the  nebulas  especially,  had  given  a  far  more  exten- 
sive notion  of  the  universe  than  had  before  existed. 
On  a  moderate  calculation  the  light  must  take  60,000 
years  to  travel  from  many  of  these  nebuUe  to  the  Eartlu 
If,  travelling  with  the  speed  of  light,  we  were  to  pass 
but  to  our  Moon,  thence  to  the  Sun,  and  so  on  to  the 
nearest  star,  we  should  still  see  the  same  heavens; 
and,  continuing  our  journey  with  like  speed  for  hun- 
dreds and  thousands  of  years,  we  might  at  last  come 
out  into  space,  but  we  should  then  commence  to  ap- 
proach some  one  of  these  nebulas— another  galaxy  of 
stars  like  our  own.  Hushing  past  this,  we  should  find 
others  dotted  in  space  like  the  sand  or  pebbles  on  the 
sea-shore.  The  number  of  these  systems  of  stars 
already  seen  by  Herschd  was  350,000,  and  Rosse  had 
observed  ten  times  as  many. 

The  Lectures  were  copiously  illustrated  by 
diagrams,  and  also  by  models  of  the  Transit 
instrument,  Mural  Circle,  and  Telescope; 
and  attention  was  also  drawn,  in  the  last 
Lecture,  to  a  new  adaptation  of  a  method  of 
precipitating  pure  silver  upon  glass  to  mak- 
ing specula  for  telescopes^  which  seems  to 
promise  well. 
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_  I     3.  A  noliter  far  A>tk»  wUA  bw  the  vnatiM 

ABBIDaMEHm   OF  j  rf  tb«  «  gridiiw.  p^dohm."    A  In.  .tal  &.  . 

SPECIFICATIONS  OF  PATENTS     '  ^  ,Th -^  ^^T^  i JStTT'-E 

c  Bon  tam  rotmd  tlw  vbe«I, « tka  kagib 
■n^ww9Kpna.  ^  ^  peadahan  reqain^  r'""  'c"  *°  ^^  ("d- 

One  edge  of  the  wheel  ii  left  fa^  eetm^  far  teatb 
Frintcdbrordcrof  theCanuiiiioMnof  Pilenti,  and    far  tte  npiladDg  KTer  ki  act  is. 

peadolam  hj  two  qiriiiKi,  cacb    haTiiig    o«e    end 

iOm&nudfivm  pagt  187.)  batened  to  a  roller,  and  tbe  other  to  ooeoT  die  paDcti. 

The  wbeel  acti  oti  tboe,  and  nit*  tbem  alteniatc);r. 

1792,  Jwie  IS.— Ha  1889.  5,  A  Ksp^KnL    A  lers  ii   pnMBd   agaiart  the 

aeape  wheel  bj  a  qailig,  which,  bj  a  pfai,  alBD  laeioil) 

LITHKHLAND,    Frsk.— I.  LnpniTCBtaito    ia  the  wheel  nmning.    On  the  arbor  ctf  the  balance  it  ■ 

aKj^ementi,  bj  which  waichea  are  made  to  beat  once  pfnf4  wbich  lecdrei  tlw  impnbe  from  tlw  irry  at 

adij  in  a  MCMid,  and  alio  to  p<»nt  dead  MCODdi.  the  Mid  lerer.    The  lerer  ii  held  vf  bf  t  fo^ 

S.  An  ioKcnmeiit  to  oonnteraet  the  effect  of  heat  natil  a  Mnall  pn  on  tlw  nid  pallet  diMi^^M  It ; 

and  cold.    A  Heel  bar  i«  flsad  on  the  aame  eailre  a*  tlw  krcr  then  fklii  thnmgh  the  ''"tto""^  of  the  Int- 

Ihat  on  whiA  the  n^nlating  ipring  acta.    There  it  a  menticaed  ipriog,  Hrike*  the  pallet  with  itt  ptoag, 

eonTCX  braM  ipring  to  thit  bar,  with  a  notch  in  it  and  then  with  it*  long  arm  leleasea  the  pin  which 

near  the  middle,  to  that  when  it  expandi  it  {vodnee*  prercnti  the  icape  wheel  from  rannii^.    A  tmdi  it 

a  greater  cnrratme  and  laj*  hold  of  diffnau  parti  of  thni  allowed  to  eecape,  when  the  Ictct  ii  >>ongfat  back 

the  r«gtilatiog  tpring ;  and  rice  rmL  into  portion  raid;  for  a  limilat  motion. 

8.  Winding  np  watebea,  kc,  without  a  key.  by        (.The  rtriking  part.    On  the  gnat  wheel  ii  aplate 

meani  of  an  extcraal  leTR  eonneeted  hj  nechanim  ^,i^  ootehM  to  determine  the  nnmber  (^  Hrokea  In 

with  the  barrel  arbor.  the  oommon  waj.    The  hammer  is  ni«Hi  br  pin*  on 

[Frintad,  U.J  ,  ,„,  ^1^  ^  wb^M  poinli  acting  em  the  balinee 

arbcH-  the  balance  i*  r^nlated.    ^Dk  hammer  make* 

1793,  Uareh  IS.— 5o.  1938.  one  Hn^  eTeiy  Kcoid  ribntkm,  and  when  all  an 

„^, «  «  .     .  ,     ,      .  itmek,  the  whole  ii  Mopped  by  one  end  of  a  lever 

COLE,  BKiiAmD.-l.  An  Mcapement,  for  b«u.g.  f,^    into  one  of  the  notcbei^  and  the  other  againtt  a 

ttrlUng,  and  poutuig  wcondi  or  parti  of  leeonda.  pi„on  the  rim  of  the  balance. 

Uar  be  ehher  Tertical  or  borixontal.     The  Tettieal        _.         ,.,,  ...  .,, 

wheel  haa  fifteen  teeth,  «.d  goei  ronnd  twice  in  a  .  T.  A  method  of  deierminmg  the  nnmba  of  atrotoi 

minnte.    It  act.  on  the  verg-H  o"  which  ii  fiuten«l  tarepe«wgclo^    A  wheel  with  ..^rty-two  teeth. 

the  pendnlum  q.ring  and  the  retg.  wheel   baring  '"^^  on  it.  <nde  a  pm  «  eT«j  twelre  teeth.   - 

.     .       .  .  '      °  .  ."..  .°  mATfvl  nnH  tooth  nnrr  hnor.     A  click  on  the   ra 


iiiiiety.tix  teeth  i  twenty-fonr  of  which,  acti^ 


moved  one  tooth  vnrj  botv.    A  click  on  the  rack 


■ui»j'>L&  mull    iTTHiiij-iviu  w  muuxi,  iicuiuf  ina  ^  -  iwm  i.  «. 


erety  beat    In  the  horiiontal  eacapement  the  horiion- 


(triking  ii  a  hollow  box  made  like  a  ipiiiig  barrvl 


lal  wheel  of  fifteen  teeth  aeU  in  a  rjlindcr  to  which  i.  ""l P"'  »"  '^\'^'?'^''  Pj"'"". 

bnened  the  regnlating  .pring  and  the  cyUnder  wheel  "^.'  *«  box  h«  a  d.ri«on  from  lU  centre  to  near 

of  ninety^x^th,  which  cylinder  whil  act.  a.  the  ""  ™"  "VIV^                    "  ^T^l       T 

YWg.  wheel  mentioned  above.    In  both  the  number  P"' m,  which  ha.  to  p.^  every  revdnUonthrongh  an 

Of  teeth  In  the  wheeli   and  pinion    but  be  varied  "P*"™  '  *^«  '"^J'  detenmned  by  the  qnanuty    . 

Mcording  to  the  number  of  beaU  reqnired  in  one  •>!  .Ma,  or  Ou  mK  ot  ib*  mj^^. 

nlnnte,  8.  A  nanlical  dock  with  two  dial.  )  one  to  ibew 

[Printed,  W.]  "  t^a  time  at  ihe  place  nilod  from,  and  the  other  the 

"  time  of  Ihe  pceMnt  place." 

1798,  December  13.— No.  1970.  '•  *  TatthoA  of  giving  motion  to  a  balance  with- 

ont  friction,    A  lever  t.  fattened  to  one  end  of  the 

LESLIE,   BoBBHT.- Belalea   to  the  following  :—  cylinder :  one  end  tnmi  np,  and  panea  throngh  . 

I.  A  abort  pendnlamtoribratefccond..  Two  weight,  hole  in  the  npper  frame  plate ;  thta  end  ha.  a  hole  to 

are  connecled  by  a  bar,  and  the  bar  snipended  t^  two  receive  the  balance  ipring  at  the  diAance  of  abont  om 

fpring.,  the  npper  endi  of  whEch  pai.  throngh  a  bar  ttirn  from  iti  ontword  end ;  the  inward  end  of  the 

■erewed  to  the  back  plate  of  the  dock.    The  clock  ii  balance  .pring  i*  faitened  to  a  collet  on  the  arbci  ti 

regnlated  by  then  .pring.  being  moved  nearer  or  ^e  balance,  while  the  ontward  end  ii  fattened  to  . 

farther  apart  by  mean,  of  a  Mraw.    Inrtead  of  the  '^"^  ^  Che  plate.    By  giring  motion  to  Che  cyUndffi 

weigbti  and  bar,  a  wbed  i.  lomelime.  pat.  u^l  tl>«  ^^f**  on  it.   Mid  thn.  moving  the  q>ri.(> 

S.  A  rolling  pandolnm,  contitting  of  a  piece  of  luotion  it  given  to  the  balance. 

metal  of  any  diameter,  hariog  tnnied  ronnd  it  two  10.  The  repeating  port.    The  Rrokc  it  regabMl 

rmU  groove^  which   receive  two  parallel  apriogi  by  ■  balance  intead  of  the  train  of  wheel,  hi  tOt 

supported  fy  a  Aame,     The  clock  ii  regulated  by  the  watchea.    To  make  the  watch  repeat,  the  nu*  h 

fftbttalog  or  Otckatiog  oftbtte  apriogi.  -jmiiiA  down  by  the  pendant,  and  it  orgtd  back  bj  ■ 
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qving  vUdi  hii  power  cqoal  to  the  main  ipring  In 
otihar  watcbei,  Ai  the  lack  ratnnu  it  acta  on  the 
■amer  (ail  to  draw  the  hammer  in,  and  u  prerented 
ft«n  doing  it  too  qoicklj  by  a  xmall  spring  which 
•cti  on  the  arbor  of  the  balaQce  aa  a  acapement,  which 
tncna  the  balance  till  it  paaiei  Ihroagh  a  unall  notch 
in  tha  arbor  )  the  rack  then  alipi  off  the  hammer  tail, 
Int  ii  prevented  Iroui  Sjing  all  the  wa;  back  b;  a 
paring  which  the  atroke  of  the  hammer  diiengagea, 
ud  the  rack  again  &lli  on  the  hammer  for  another 
epetation.  When  the  iiooi  la  itrnck,  a  pin  in  the  end 
nt  the  hoar  radc  Ukei  liold  of  the  qnarter  rack,  to 
Mike  the  qoaiten.  The  Kmnd  of  the  qnarteii  being 
■mdk  ii  made  lo  diBer  from  that  of  the  houra. 

11.  A  maiDtpring  for  docka,  watcher  or  lime- 
kwptw  of  anj  kind.  The  spring,  which  may  b«  a 
tfun  bar  of  reqniiite  thickncn,  ia  bent  ronnd  the 
■orcatent  ontiide  the  pillan,  and  between  the  frame 
{falM;  Where  the  two  ends  meet,  tbef  preaa  agaioit 
a  tad  bitODed  to  one  or  both  of  tha  platei.  The 
middle  of  the  qiring  ia  cut  in  a  pecnliar  fonn,  and  ia 
acted  on  bf  a  [ricce  fixed  on  the  rack,  "on  the 
"pcinetplc  of  theipriof  and  tnmbler  of  agon  lock." 

IL  A  method  of  winding  np  a  watch  b;  the 
pwdant  On  the  iqnare  where  the  ke;  ilionld  go  ia 
a  raldi  i  the  pendant,  being  altematelj  moved  in  and 
OBl,  tnni*  thia  ratch  hj  means  of  two  clicks  on  either 
(nd  of  a  fbrk  bitened  lo  the  pendant. 

[Fiintod,  li.  Sd.  See  Bepertoi7  of  Arta,  roL  3, 
P.W.] 

1796,  Aagntt  17.— No,  SISS. 
iTAT.ltV,  Cbarleb. — A  helical  renovating  spring 
with  cdtaln  qiparatni  placed  between  the  balance 
wheel  and  balance,  which  ia  wound  np  ISO  timea  in  a 
Binnte.  The  renorating  apiing  ia  ao  placed  that  iti 
axi%  the  axil  of  the  balance,  and  the  balance  wheel, 
haTO  (heir  centrei  all  in  the  same  right  line.  On 
the  axil  of  the  renoraUng  spring  is  a  ronnd  pallet,  In 
a  notch  on  the  edge  of  which  the  teeth  of  the  balance 
wheel  ad,  and  thns  wind  np  the  renovating  spring. 
The  renovator  ia  prevented  from  nnnindiog  bf  a 
spring  (which  is  so  made  that  the  dischargiDg  pallet 
on'  the  axis  of  the  balance  will  pssa  hj  when  going 
one  waj,  bnt  when  rettirniag  will  not  do  so)  catching 
behind  what  the  patentee  calls  the  "  snail  pallet," 
which  snail  pallet  ia  jost  above  the  roaad  pallet,  and, 
H  well  as  ita  former  purpose,  servos  the  pnrpose  of 
locking  the  next  tooth  of  the  balance  wheel.  On  the 
siia  of  the  renovator  is  "  the  impelling  pallet"  to  give 
impttlss  to  the  balance  by  etrikiog  on  a  pallet  on  the 
I  axil  of  the  balance.  Suppose  the  diacharging  pallet 
I  to  have  pasted  the  detent  spring  ;  the  balance  on 
ntiming  removes  this  spriug,  thereby  releasing  the 
nan  pallet,  and  consequenil/  the  renovator ;  the 
impelling  pallet  Sies  round  and  gives  the  impulio  lo 
the  balance,  ami  immediately  after  the  snail  pallet  un- 
locks the  balance  wheel,  the  next  tooth  of  which  again 
windi  np  the  renovator  by  acting  on  the  round  pallet, 
the  detaal  tpring  prevents  it  from  being  nnwonnd 
■Uil  the  diicharging  pallet  of  the  balance  has  passed 
Vr  OB  it*  letam,  when  a  similar  operation  takes  place. 
n*  *pri^  Ba7  b*  a  s^al  baving  all  its  colli  in  the 


same  plane,  or  in  the  turface  of  a  cone  or  cylinder. 
The  patentee  does  not  confinehimieirto  any  particular 
number  of  beats  per  hour. 
[Printed,  iliJ.    SeeBepertoi7ofArts,vol.6,  p.  US] 
and  Smith's  Mechanics,  vol.  I,  p.  496.] 

1796,  November  21,— No.  3US, 

TBUSTED,  Cbablbl— A  Umepeater  to  strike  the 
hours  and  qnarters.  The  hour  barrel  is  albairel  with 
a  wheel  fixed  to  it,  00  which  are  twelve  pins  to  strike 
the  hours,  and  on  the  cylinder  part  of  the  barrel  ara 
twelve  pins  diagonally  placed  in  two  arrangements,  to 
stop  against  a  stud  fixed  in  the  sliding  rack  ;  this  stnd 
governs  the  number  of  strokes.  To  tell  the  honr  of 
the  night,  a  brass  wheel  with  a  corded  edge,  which  U 
screwed  upon  the  end  of  the  barrel  arbor,  must  be 
tonied  backward  nutil  the  stnd  stops  agamst  inch  of 
the  pins  as  cotiesponds  with  the  honr,  and  then  most 
be  tamed  gently  forward,  and  the  hammer  will  strike 
the  proper  bonr  upon  the  beU.  The  aforesaid  sliding 
rack  has  34  teeth,  and  is  worked  by  a  pinion  of  10 
teeth  in  modem  or  fiat  watches,  and  of  8  leeth  in  old 
watches,  where  6  turns  of  the  fusee  are  required.  On 
the  outside  of  the  rock  are  IS  divisioiu  for  the  IS 
boars.  To  set  the  machine  in  the  evening,  the 
gradnated  divisions  of  the  rack  must  be  set  to 
correspond  with  the  hour. 

When  there  ia  a  qnarter  barrel,  the  hour  bami 
must  be  made  longer.  Alter  the  last  stroke  of  the 
honr  is^  stnick,  the  hour  barrel  commnnicates  the 
acting  force  to  the  quarter  barrel  by  pins  acting 
against  each  other.  The  quarter  barrel  la  very  similar 
to  the  hour  barrel  1  the  pldon  and  rack  being 
respectively  of  30  and  48  teeth  in  modem  or  flat,  and 
of  16  and  48  teeth  In  old  watches. 

[Prtoted,  7<f.] 

1798,  December  17.— No.  3380. 

FECESAM,  Joan  Bixdall.— A  mariner's  com- 
pass  is  Inserted  in  or  upon  the  face  of  the  dial.  To 
prevent  the  works  of  the  watch  and  the  magnetic 
needle  affecting  each  other,  all  the  work*  usually  made 
of  steel,  and  for  which  steel  is  not  absolnteljr  neceasary, 
are  made  of  gold,  silver,  or  any  other  metal  or 
admixture  of  metals  which  have  no  inflnenee  on  the 
magnetic  needle. 

[Printed,  3d:  See  Bolls  Chapel  Beports,  6th  Bcport, 
p.  147.1  . 

180),  Febraai7  17.-No.  S4S3. 
BENNOCH,  J0H8.— The  title  of  the  invention  is, 
"  New  and  expeditions  methodi  or  machines  for  mak- 
"  log  nails,  bolts,  rods,  natch  springs,  clock  springs, 
"  and  metal  plates."  He  nachine  seems  to  be 
princip.-dly  for  the  manufacture  of  nails. 

[Printed,  \ld.  See  Boll*  Cbapcl  Reports,  Gib 
Report,  p.  SOO] 

{To  bt  coRlimitd.') 
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Taesdaj,  June  7.  — LECTURE,  at  8^ p.m.,  at  the 
Amwell-street  School-rooms, 

On  the  Detached  Lever  Escapement,  with  some  In- 
troduetory  ObservatioM  on  me  Principles  and  Con- 
struction  of  Chronometers,  Pochet  Watches,  and  other 
Timeheepers, 

By  Mr.  James  F.  Cole. 

Syllabus. — Natural  Laws  referring  to  Motion, 
Elasticity,  Force,  and  Resistance. — Oatlme  of  general 
Constmction  of  the  Chronometer  and  Watch  Move- 
meot — Brief  notice  of  yarioos  Escapements. — Extracts 
from  Manuscript  Paper,  on  Diameter,  Weight,  and 
other  Properties  of  the  Balance,  and  on  the  Principles 
of  the  Detached  Lover  Escapement,  with  his  Improve- 
ments on  the  same,  known  as  the  Resilient  Lever. 
The  effect  of  this  original  principle  is  a  complete 
remedy  of  the  detrimental  influences  of  external 
motion  on  the  otherwise  correct  performance  of  Lever 
Pocket  Watches,  as  deduced  from  his  prior  inventions 
of  Doahle  Rotary  Escapements  for  correcting  errors 
from  the  same  influences  on  Chronometers  and  Du- 
plex Watches. 

Tuesday,  June  21.— The  ANNUAL  MEETING  at 
8  p.ic,  at  the  Offices,  35,  Northampton-square, 

To  receive  the  Report  of  the  Council  for  the  past 
year,  and  to  elect  Officers. 


EQUATION    OF   TIME   TABLE 

For  June,  1859. 


TO   CORRESPONDENTS. 

**  A  Mbmbbb  of  thb  Horolooical  Ikstitutb  " 
will  perceive  that  we  have  anticipated  his  wishes  with 
respect  to  the  Lectures. 

Y. — A  full  account  of  the  Harton  Colliery  Experi- 
ments is  published  by  Messrs.  Longman,  in  the  form 
of  a  Lecture  delivered  at  Shields  by  Professor  Airt. 
The  experiments  have  also  been  fully  detailed  in  the 
*'  Philosophical  Transactions." 

'*  A  CouNTRTMAN  "  would  find  it  better  to  obtain 
some  Manual  of  the  Electro-gilding  process,  which 
would  furnish  him  with  more  information  than  could 
be  conveniently  conveyed  in  the  pages  of  this  Journal 
Walker's  <*  Electrotype  Manipulation*'  is  a  good 
one. 


Day 

Day 

of  the 

of 

Week 

Mnth 

1 

Wed... 

Thurs. 

2 

Fri.   .. 

3 

Sat.  .. 

4 

Sun.  •  • 

5 

Mon.  •  • 

6 

Tuea . . 

7 

Wed.. 

8 

Thurs. 

9 

Fri.  .. 

10 

Sat.  •  • 

11 

Sun.  .. 

12 

Mon... 

13 

Tues.. 

14 

Wed.. 

15 

Thurs. 

16 

Fri.  .. 

17 

Sat.  .  • 

18 

Sun.  •  • 

19 

Mon. . . 

20 

Tues*. 

21 

Wed.. 

22 

Thurs. 

23 

Fri.  .. 

24 

Sat,  .. 

25 

Sun. . . 

26 

Mon. . . 

27 

Tues.. 

28 

Wed.. 

29 

Thurs. 

30 

At 

APFAHBMT  NOOM 

Equation  of 

Time  to 

be  subtracted 

from 

Apparent  Time. 

m.    s. 

2  33*14 

2  24-03 

2  14*53 

2  4*66 

1  54-46 

1  43«94 

1  33*11 

1  22-02 

1  10*66 

0  59-06 

0  47-25 

0  35*22 

0  23*02 

0  10*66 

addfd  to 
Apparent  Time 


0 
0 
0 
0 
0 

1 
1 
1 
1 
1 

2 
2 
2 
2 
3 
3 


1*^5 
14-48 


27' 
40- 
52- 

5' 
18- 
31- 
44" 
57 
10 
23 
35 
48 

0 
12 


21 
04 
94 
89 
86 
84 
81 
72 
58 
35 
99 
49 
83 
'96 


Difference 

for 
One  Hour. 


s. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


380 
396 
411 
425 
438 
450 
462 
473 
483 
492 
501 
508 
515 
521 

526 
531 
535 
538 
540 
541 
541 
540 
538 
535 
532 
527 
521 
513 
505 
497 


At 
MiAV  Noon. 

Eonation  of 
Time  to 
\ieaddtd 

to 
Mean  Time. 


UL      s. 

2  33*12 

2  24*01 

2  14-51 

2  4-65 

1  54-45 

1  43-93 

1  33-10 

1  22-01 

1  10-65 

0  59-05 

0  47.24 

0  35-22 

0  23*02 

0  10-66 

t^traetsdtrom 
liean  Time 


0 
0 
0 
0 

0 


1-85 
14-48 
27-21 
40-03 
52-93 


2 
2 
2 
2 
3 
3 


5' 
18< 
31* 
44 « 
57' 
10' 
23 « 
35 
48 

0 
12 


88 
85 
83 
79 
70 
56 
33 
97 
47 
80 

94 


Declinations  of  the  following  Stars,  and 
Times  at  which  they  are  on  the  Meridian 
at  Greenwich,  for  June,  1859. 


Name  of 
Star. 


a  Bootis 
(^Arcturus) 


a  Ophiuchi 


a  Ljrse 
iVega) 


a  Aqxii\m 


Day 

of 

Mon. 

Dec.  North 

Greenwich  Mean 
Time  of  passing  the 
Meridtaa. 

10 
20 

30 

19  54  54*0 
19  54  55 -S 
19  54  56*4 

h.    m.    a. 

8  54  34*04p.m 
8  15  14*84  „ 
7  35  55*63  „ 

10 
20 
30 

12  39  46*6 
12  39  48*6 
12  39  50*5 

0  13  11*25a.m 
11  33  51*22p.m 
10  54  33*16  „ 

10 
20 
30 

88  38  67-2 
38  38  70*3 
38  38  73*4 

1   20  42*99a.ii 
0  41  24-00  „ 
11  58     8*98p.m 

10 

8  29  52*3 
8  29  54*4 

2  32  15*6lA.ii 
1  52  56*70  „ 

TO  ADVERTISERS. 

As  a  Special  Paper,  published  monthly  and  intended 
to  become  a  work  of  reference,  Thb  Horolooical 
Journal  will  be  found  to  possess  advantage!  to  the 
Chronometer,  Watch  and  Clock-making  (k>mmiinitjr 
unrivalled  for  cheapness  and  efficiencj. 

N.B.  AH  Advertisements  to  be  inserted  an  tho 
Journal  must  be  received  before  the  25th  of  the 
month. 


301  8  29  56'6i  1  13  37*77 
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London :  Prhited  for  Tbb  fiainsB  Hobolooioal  Institctb, 
hy  R.  Maodonalo,  30,  Great  Satton  Street,  ClerkenweU ; 
and  Published  by  Kikt  ft  Co.,  51,  Patemoater  Row. 

The  Journal  may  alio  be  had  at  the  following  Watch 
Tool  Warehouse!  :  •>  E.  J.  Thompson,  «  ft  «,  Tereival- 
atreet;  Grimshaw,  159,  GosweU-atreet ;  Potter,  IS,  Upper 
Ashby -street ;  Lowther,  Red  Lion^street ;  Marsh,  Oknieea* 
ter-atreet;  Oreenhill,  Sntton-street,  all  in  ClerkenweU;  alio 
at  £.  Hunt,  Ironmonger.street,  and  Houghton,  John'a-row, 
in  St  Luke'a ;  at  Delolme'a.  Rathbone-place ;  Matter, King* 
atreet,  Soho ;  Ehnhnoa,  53,  Prith-street,  Soho^oare  s 
\V.  H.  Kniffht,  13,  Powell-street;  Hect,  I,  Crow- lane. 
Coventry ;  H.  NichoUs,  ft,  Hunter-aireet,  Liverpool ;  ead oi 
ill  BookseUen  in  Town  tad  Country. 
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ANNUAL  MEETING  OF  THE  BRITISH  HOROLOGICAL  INSTITUTE. 


The  Annwl  Meeting  of  the  Institute  was  held 
at  the  Offices,  Northampton-4iquare9  on  Tuesday 
evening,  June  2l8t. 

Mr.  HuLor  haTing  been  called  to  the  diair, 
proceeded  to  state  that  the  object  of  this  Meeting 
was  to  receive  the  Report  of  the  Council  for  the 
past  year,  with  lui  atimted  Balance-sheet ;  also  to 
dect  the  Officeis  for  the  ensuing  half-year  by 
ballot,  together  with  two  or  more  Auditors  by 
show  of  hands. 

Messrs.  Webb,  Holdstock,  Orimshaw,  and  Whit- 
taker  were  first  appointed  scrutineers  of  the  votes 
given  at  the  ballot. 

Mr.  J.  Adams,  Honorary  Secretary,  then  read 
the  Ammal  Report,  as  follows : — 

'BbPOBT    of    THE    CoUiroiL    OF    THH     BRITISH 
HOBOLOOIOAL      InSTITUTB,      FOB     THE     TeAB 

xmHKO  Juxb,  1869. 

**  Lr  eonformity  with  our  Rules,  and  with  the 
usual  practice  on  occasions  like  that  on  whidi  we 
are  now  assembled,  your  Council  present  the  First 
Annual  Report  of  the  British  Hordogical  Listi- 
tote. 

^  In  reviewing  the  transactions  of  the  past  year 
and  the  progress  made,  they  feel  themselves  bound 
to  ask  tnat  that  progress  manr  be  judged  of  with 
vefaenoe  to  the  peculiar  difficulties  which  have 
beset  the  path.  So  new  was  the  projec^  and  so 
little  undcfstood  hj  those  for  whose  especial  bene- 
fit it  was  designed,  that  no  small  amount  of  mis- 
miderstanding  and  obloquy  had  to  be  encountered 
by  its  promoters.  But  the  result  which  ever 
follows  a  steadv  and  eaCrnest  pursuit  of  a  good 
objeet  is  now  being  realized.  Many  who  once 
misapprehended  our  design  have  now  become  our 
friends  and  members,  and  many  others  among  the 
most  eminent  in  the  trade  have,  either  privately 
or  paUidy,  avowed  their  sympathy. 

**  The  numbor  of  Members  nas  gone  on  steadily 
increasing,  and  at  the  present  moment  amounts  to 
2S2 ;  namelv,  3  Founders,  14  Life  Members,  205 
ABDoal  and  Half-yeariy  Members,  and  6  Junior 
Members. 

^  It  is  BOW  ten  months  since  the  novel  experi- 
ment of  an  English  Journal  devoted  to  the  interests 
of  Horology  was  attempted  by  ^our  CoimciL  Ten 
numbers  have  been  issued,  copies  of  each  of  which 
have  been  supi^ied  gratuitously  to  the  members, 
and  acHd  to  the  public  at  a  low  charge.  It  is  in 
the  establishment  of  this  Journal  that  many  of 
our  ^fienlties  have  beoi  encountered.  The  subject 
matter  of  such  apublication  must  be  almost 
entirely  ori^naL  The  ordinary  system  on  which 
the  pages  of  a  periodical  of  miscefianeous  interest 
are  filled  was  not  available  here,  and  consequently 
the  articles  have  all  been  contributed,  with  one  or 
two  exceptions,  by  the  members  of  the  Institute. 
The  result  of  their  labours  is  before  you ;  and  it  is 
for  jmi  to  say  whether  the  Journal  is  accomplish. 
ing  its  object,  namely,  the  preservation  and  diffu- 
fioii  of  imonnation  hitherto  buried  or  lost  for  the 
want  of  a  medium  of  communication.  Tour 
Coandl  venture  to  express  a  hope,  that  the  mem- 
bm  of  the  Institute  will  endeavour,  by  the  further 
ffMimiimftimn  of  &ct8y  and  by  interesting  discus* 


sions,  to  afibrd  matter  for  its  pages,  and  that  they 
will  also  assist  in  its  circulation  by  promoting  its 
sale  among  their  Mends.  Already  tlie  number 
taken  by  the  public  is  nearly  sufficient,  together 
with  the  profits  of  advertisements,  to  pay  the  cost 
of  those  supplied  ^tuitously  to  the  members; 
and  if  this  number  is  extended,  it  will  become  ers 
long  a  source  of  augmentation  to  the  ftinds  of  the 
Institute. 

^  Several  gratuitous  Lectures  haviiv  been  of- 
fered, your  Council  took  measures  for  the  ddivery 
of  three,  during  the  months  of  May  aikl  June.  Two 
of  these  were  ^  On  Astroiunnical  Instruments  and 
their  Uses,"  by  Mr.  T.  W.  Bubb,  F.R.A.S. ;  and 
one  <<0n  the  Detached  Lever  EscanemenV'  by 
Mr.  J.  F.  Cole.  It  was  not  thoufht  derarabfe 
to  prolong  the  course  at  this  period  of  the  year, 
but  there  is  no  doubt  that  a  continuous  series  can 
be  organized  for  the  ensuing  Lecture  season. 

**  Tour  Council  would  call  especial  attention  to 
the  Library,  and  would  press  upon  the  memben 
the  necessity  of  augmenting  it  by  donations  and 
loans.  As  vet  it  progresses  slowly,  but  it  must  be 
remembered  that  a  good  Library  will  fonn  an 
essential  feature  in  our  Institute. 

**  The  collection  of  Models  and  Spedmens  has 
increased,  and  already  possesses  some  interestiiig 
examples. 

**  At  an  early  period  it  becune  amiarent  that  the 
existing  laws  were  not  sufficient  for  the  require- 
ments of  the  Institute.  A  Sub-committee  was 
therefore  appointed  to  revise  and  amplify  them, 
and  subsequentlv  a  Special  Meeting  oif  Memben 
was  summoned  ror  the  purpose  of  considering  the 
revised  code.  These  laws,  so  revised^  now  form 
the  Rules  of  the  Institute. 

**  Tour  Council  have  to  record  the  courtesy  atid 
good  fooling  exhibited  towards  the  Institute  by 
the  Court  of  the  Clodonakers'  Company, — an 
andent  corporation  entitled  to  our  highest  respect 
fi!t>m  the  fact  that  the  names  of  the  most  eminent 
horologists  of  former  times  have  been  connected 
with  it.  That  body  has  aeeorded  to  us  access  to 
its  Library  and  extensive  Collection  of  Models^ 
and  has  expressed  the  most  firiendly  sentunents 
towards  the  Institute  and  its  olgects  on  all 
occasions. 

"  From  the  Honourable  Commisrioners  of  Patents 
we  have  also  received,  by  the  hands  of  their 
Secretary,  B.  WooDORorr,  Esq.,  the  gift  of  copies 
of  all  the  Specifications  of  Patents  relating  to 
Horology,  with  permission  to  publish  as  many  as 
we  think  proper  in  our  Journal. 

«  We  have  therefore  just  reason  to  congratulate 
ourselves  on  the  progress  made,  both  in  position 
and  reputation,  during  the  first  year  of  our  exist- 
ence as  a  sdentific  iodj ;  and  your  Council  sin- 
cerely express  their  conviction,  that  so  loiig[  as  the 
avowed  objects  of  this  body  are  kept  stnctly  in 
view,  and  so  1od|^  as  selfish  condderations  do  not 
actuate  its  leadmg  niembers,  it  must  increase  and 
prosper.  By  perseverance  in  the  course  so  plainlj 
before  us,  we  shall  attain  the  podtion  we  ought 
to  occupy,  and  make  the  British  Horological  Insti- 
tute a  benefit  and  a  blessing  to  its  present  ind  tO 
its  Mure  members*" 
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The  Honorar;  SecreUrjr  then  read  the  Baknce 
theet,  which  showed  a  receipt  of— Foimden'  mii 
other  DonatioDS,  £121.  13>.;  Life  Mcmben 
jE68.  Bt.  t  Annual  and  Half-jearlj  SobscnptionE 
^114.  14«. ;  Sale  of  Journal  and  produce  of  Ad 
Tertisements  in  ditto,  £38.  19f.  lid.;  Sale  o 
Lecture  Cards,  £6.  7*.  S<^.;  Rent  from  Hr 
Pahner,  £6.;  other  Receipts,  jCl.  11».  Total 
£366.  9t.  6id.  PsTmentB,  £291. 19*.  id.  Balance 
jf63.  10*.  6id. 

Mr,  SwiTT  moved,  and  Mr,  Bikxb  seconded 
the  adaption  of  the  report,  which  was  caniet 
nnanimouslj. 

Mr.  Ekbiobt  moved  a  rote  of  thanks  to  thi 


Mr.  TBEvrmnAan  returned  thanks.  Their  efiorti 
bad  always  been  devoted  to  the  benefit  of  the 
Institnte,  and  the  approval  of  the  meeting  would 
greatlj  encoorage  whoever  the;  might  think  propei 
to  elect  to  that  dutj  thereafter.  There  had  been 
numj  difficulties,  but  h;  perseverance  the;  had 
been  rarmounted ;  man;  more  might  arise,  which 
would  he  conquered  in  like  manner. 

Mr.  E.  J.  THOUFfioN  proposed  a  vote  of  tbankt 
to  the  Ilotuatij  Secretar;,  Mr.  J.  S.  Ad^is, 
which  was  earned,  and  responded  to  b;  that 
gentleman. 

Uessrs.  J.  C.  Webb,  F.  Orinuhaw,  and  Hold- 
stock  were  dected  AutUton. 

Mx.  Bex,  jun.,  proposed  a  vote  of  thanks  to 
Messrs.  Stoddort,  Cole,  and  Ta;lor,  the  retiring 
auditors. 

Mr.  Miura  seconded  the  resolution,  which  was 

Mr.  Tbkwiniubs,  inn.,  moved  «  vote  of  thanks 
to  Hr.  Johnson,  the  Treasurer,  to  whose  untiring 
exertions  the  Institute  owed  its  pteaenl  position. 
With  him  it  parti;,  if  not  wboUv,  originated. 
During  the  three  <rears  of  its  formation  and  exist- 
ence he  had  never  been  wanting  in  devotion  uther 
of  mdiutr;  or  pocket  in  its  b^ialf.  It  had  been 
SMd  that  the  walls  of  the  Institute  were  adorned 
b;  presents  from  Mr.  Stoddart.  So  had  the;  been 
b;  presents  from  Mr.  Johnson.  That  gentleman 
had  not  ;et  stated  all  he  intended  to  do  in  its 
bdialf ;  and  for  what  he  had  done,  as  well  as  what 
be   intended    to  do,  he   was    entitled  to  thar 

Mr.  Hux,  jnn.,  seconded  the  resolution,  which 
was  carried  unanimous];. 

Mr.  JoHiTBOir  was  not  prepared  at  that  earl; 
WTiod  to  return  thanks  for  the  honour  the  meet- 
hig  had  done  him.  He  conndered  himself  placed 
tn  a  most  remarkable  pomuon,  inasmuch  as  he 
thought  it  an  unprecedented  proceeding  to  make 
the  Treasurenhip  annuall;  elective.  Still  he 
thought  it  would  secure  thdr  interests  pecuniaril; 
b;  ^e  power  emanating  from  the  hands  of  the 
■nhscribers  returning  to  them  again.  It  was  with 
pam  that  he  had  in  that  mstance  to  return  thKoks, 
as  he  thought  it  likel;  it  would  be  the  last  time. 
Mr.  Johnson  could  not  see  upon  what  ground  this 
result  might  take  pUce,  and  ailer  recapitnUting 
the  itwns  of  the  balance-sheet  read  b;  the  Secre- 
tai;,  he  proceeded  to  place  m  that  gentkmaa's 
hands  a  cheque  for  the  bahuce  shown  b;  that 
document  to  be  in  the  possesrion  of  the  Treasurer. 
Ho  distmctl;  disdaimed  an;  knowledge  of  the 
'^  to  be  given  by  memb^  and  despised  the 
■Mwoo  of*  aoEdUUon  or  caorass,  for  if  he  thought 


there  was  onlj  a  decent  minority  against  his  con. 
Unuing  in  the  poution  he  held  in  the  Institute,  he 
would  much  prefer  retiring  irom  it. 

At  20  minutes  to  10  o'clockit  was  announced  that 
the  scru tin;  would  occup;  at  least  two  hours  longer  i 
the  meeting  therefore  adjourned  until  the  follow- 
ing evenbg  at  six  o'clock,  to  receive  their  report. 

On  We£iesdav  evening  the  meeting  assembled 
pursuant  to  adinumment,  when  the  scrutineers 
presented  the  following  report; — 

President  (first  elected} — 

V.  Knight,  3,  C«rnw»ll-t«rr«eo,  Ragsnfi  Park  H6 
ChulH  Frodiliam,  81,  Strud    SS 

"Vice-Presidents  (first  three  elected) 

J.  F.  Cole,  39.  Devniiahirs-itrMt  119 

W.  Bblop,  lOe,  St.  Jobii-atT«et-rud Ill 

J.ato<]iUrt,13,  K«dLiDD->tre«t 72 

0.  i.  Klatlenberger,  1S7,  RegeoC'fltrmt  49 

Chulei  Frodilmm,  84,  Straod 40 

Treasurer  (first  elected) 

R.  R.  Uai,  10,  SpsDsar-BtrMi  SO 

E.  D.  JohngoD,  9,  WUmingtoli-squra  _  B8 

Coundl  (the  first-named  twent;-oght  elected) — 

J.  S.  Aduai.21,  Bt.  John-iqiwre  132 

D.  Tarlor,  27,  NoitlumptOD-sqnare 128 

J.  F.  Watson,  21,  St  Joto'^qaar* 124 

D.  OUrkisS.  Oa>wall-raad l£3 

O.  E.  UTlDe.S.OTMtPoray-tfnet 119 

AduD  ThomsoD,  Hew  Bond«trMt 113 

0 .  J.  Klift«ib«rgar,  197,  Ragent-atrMt 117 

W.  a  Crisp,  81,  St.  JohD-*tnet'TDad _  IIS 

B.  JukKin,  lUd  Lion-street  116 

1.  Heredith,  Chulae-atraat 109 

T. Gordon,  34,  Oreit  Ormond.ltrMt 109 

H.  Web»t«t,  74,  OornWU „ 107 

T.  Eulbarg,  3.  Dgnmuk-grave _.....  ...  104 

B.  Marriott,  38,  Hlglutregt,  IsliiiBtcn„.„_....  lOS 

S.  A.  Brooks,  02,  Qreai  Sotton-itreet IM 

O.Oftrtnar,  13.  Lower  Ashbr^timt..... 109 

J.  Jonei,  338,  Btrud 99 

C.  Onlnuid,  129.St.Jolin.«tTMt>raad  „  97 

R.  Sehweiier,  38,  BunfaiU-row  .  SB 

J.  8.  Baker,  14,  Oreat  Sntton-AzMt...... 9S 

W.  Chambers,  18,  Powell^tTMt  East 91 

£.  D.  Johnian,  9,  WUialnEtinH«qur< 92 

T.  S-ift,  IBa,  EeMi-ttreet 89 

C.  B.  Uollid&T,  7,  Upper  Charie»4treat  79 

J.  t>bepberd  9,  PrMldeDt.itreel  Bast  „.„ 79 

J.  Robert«,6,  Claremont-row „.„ 67 

J.  Trewinnard,  25,  Banuborv-rav  „ 67 

P.  Potter,  12,  Upper  AsbbT^UMl „  61 

T.  BootheroH,7,  Sl<ihmand.groTa BO 

H.  Riehard*,  2,  Charles-street,  Citj-rami  ._...  4S 

P.  R.Warmao,49,  BponeeMtreet „  46 

J.  Attsten,  93,Higb-.treet,  St.  John'.  Wood  ...  39 

J.  Purser,  15,  Piarpoint-row  38 

— Twitchinga,King.itreet,St.  Luke" S3 

Mr.  JoHNBOft  desired  his  name  to  be  removed 
rom  the  list  of  the  Council,  as,  under  the  drcmn- 
iances,  he  should  decline  to  serve.  He  would  not 
la;  a  word  which  should  engender  discord  amongst 
he  members,  nor  anything  that  could  in  any  waj 
nilitate  against  the  mterests  of  the  Institute. 

The  Chairman  ei^ressed  a  hope  that  Mr.  John- 
on  would  not  persist  in  his  determination;  but 
hat  gentleman  adhered  to  his  expressed  resoln- 
ion.  A  discussion  of  s  somewhat  personal  natiin 
'nsoed;  subsequentlv  to  which  votes  of  thanka 
rere  passed  to  the  Scrutineers,  the  Chairman,  and 
be  I'ress,  for  services  rendered  to  the  Institute 
rhich  resolutions  were  severall;  re^nded  \a,  aim 
he  proceedings  terminated. 
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WHAT  IS  HOROLOQYI 

(Qmtatutd  fivm  page  131 J 
Eablt  Histobt  or  Clocks — eotOinued,      ence 


Compttuaiion  Prndulttnu. 

The  sncoesaive  introductioii  of  the  im- 
provements ftt  which  we  have  rapidly  glanced 
in  this  aeries  of  papers,  while  in  great  mea- 
sure accompliahiDg  the  objects  intended,  also 
brought  [to  light  other  sources  of  error  not 
hitherto  saspected.  The  more  perfect  isola- 
tion of  the  pendulum  from  the  wheel-work 
and  its  irregularities,  by  the  introduction  of 
the  anchor  escapement  and  its  varieties,  had 
enabled  it  to  obey  more  perfectly  the  laws 
which  govern  vibrating  bodies,  and  thus 
rendered  apparent  a  source  of  irregularity  for 
which  provision  had  yet  to  be  made.  This 
arose  from  the  length  of  the  pendulum  being 
affected  by  temperature,  a  decrease  in  which 
shortened  it  and  quickened  its  Tibratioos, 
while  an  accession  of  heat  lengthened  it  and 
prodnced  a  corresponding  retardation. 

If  any  substance  of  sufflcient  length  and 
size  could  be  found  that  has  not  its  dimen- 
■ioDB  enlarged  or  diminbhed  by  heat  or  cold, 
sneb  material  would  be  the  most  suitable  for 
a  pendulum.  Marble,  mica,  and  glass  have 
at  times  been  proposed,  or  even  used,  for  the 
|nirpaae ;  but  none  of  these  are  absolutely 
uvariable,  while  with  some  we  have  varia- 
tions of  dimension  which  are  exceedingly 
difficnlt  to  reduce  to  a  definite  law. 

In  a  clock  vrith  a  simple  pendulum  having 
a  steel  rod,  every  difference  of  temperatore 
of  fonr  degrees  will  cause  a  variation  of  a 
second  per  day ;  the  variation  with  one 
having  a  brass  rod  is  nearly  twice  as  much, 
and  vrith  a  glass  rod  not  much  more  than  half 
the  qnandty.  The  average  difference  be- 
tween the  temperature  of  summer  and  winter 
in  an  inhabited  apartment  is  probably  about 
25  degrees,  consequently  the  variations  of  a 
elock  with  a  steel  rod  to  its  pendolom  will 
be  in  extreme  temperatures  about  six  seconds 
per  day,  or  one  minute  in  ten  days. 

Probably  one  of  the  best  materials  for  an 
invariable  pendulum  is  baked  and  varnished 
deal,  or  atraight-grained  Honduras  mahogany; 
bat  vrva  vrith  this  we  cannot  approach  so 
Mar  perfection  as  by  the  employment  of  the 
jprtBd|de  of  compensation,  in  which  various 
degreta  of  expansion  or  contraction  are  so 
vpptmiA  to  each  otber  as  to  compmtate  for 
each  other'a  variations. 

Tba  different  expansibilities  of  metals  were 
known  to  exist  as  long  ago  as  1648  by  Weu- 
ddin ;  and  in  171S  the  eminent  George 
Qraham  toned  his  attention  to  the  subject. 
Ha  awde  »  Miiei  <rf  caperiinentB  vrith  the 


pyrometer,  an  instrument  invented  by  Mus- 
chenbroek,  in  order  to  ascertain  the  relative 
quantities  of  expansion  of  di^rent  metals, 
with  a  view  of  availing  himself  of  the  differ* 
between  some  two  of  them  when 
opposed  to  each  otber  for  the  purpose  of  com- 
pensation. In  fact,  he  suggested  the  use  of 
alternate  bars  of  brass  and  steel,  as  in  the 
gridiron  pendulum  ;  but  the  instrument  be 
emplojed  for  ascertaining  their  relative  ex- 
pansions was  so  imperfect,  and  gave  so  little 
difference,  that  Graham  gave  up  the  project. 
It  subsequently  occurred  to  him  that  mercury, 
by  reason  of  its  large  comparative  variation 
in  different  temperatures,  was  a  likely  mate- 
rial for  his  purposes.  The  object  desired 
was  to  make  the  mercury  ascend  while  the 
rod  of  the  pendulum  lengthened,  and  vice 
vertd.  In  I7I1  he  completed  and  tried  a 
pendulum  upon  this  principle,  which  is  shown 
ia^.  28. 

Fig.  S8.  ^rif. ». 


It  consists  of  a  glass  jar,  o,  containing  mer- 
cury, supported  by  a  stirmp  and  sole  piste  fi, 
which  is  itself  attached  to  the  lower  eud  of 
the  pendulam  rod,  o  a,  in  the  ordinary  way- 

In  the  pendulum  as  made  by  Graham  an 
auxiliary  weight,  d,  sliding  n?  and.  do-w^  ^'oft    . 
rod  wu  n«d  lor  linang,  \wrt  «ft>«flpwi&3  *^» 
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■enw  and  milled  htuA  were  attached,  and  the 
Tbole  Btimip  with  ita  included  jar  of  mercury 
wae  raiwd  and  lowered  to  bring  the  whole 
to  time.  This  altered  the  poeition  of  the 
index  below  the  stirrup  with  respect  to  the 
dlnsion  plate  for  indicating  degrees  of  Tibra- 
tion,  and  oonBeqaentl/  Mr.  Adam  Beid  sab- 
■aqnently  introduced  the  modified  form  shown 
iaj^.  29. 

Jm  this  pendnlnm  the  jar  of  mercury,  ^,  »8 
oanied  in  an  inner  &ame  sliding  within  the 
■tiimp,  and  suspended  by  a  wrew,  E,  passing 
through  a  Imt,  c  c,  at  the  upper  part  of  the 
latter.  By  turning  this  screw  the  weight 
u  nused  or  lowered  to  a^nst  the  lime,  without 
BHering  th«  relative  position  of  the  index 
punt,  H,  bdow. 

It  was  thought  that  the  mercury  being 
below  the  rod,  and  therefore  moving  more 

Soiokly  through  the  air  than  the  latter,  would 
e  sooner  affected  by  a  change  of  temperature, 
and  consequently  in  an  aoceesion  of  heat,  for 
inatance,  the  rate  would  be  accelerated  in  the 
first  instance.  To  obviate  this  objection,  the 
late  Mr.  Tronghton  contrived  a  pendulum 
which  is  nothing  more  or  lees  than  a  gigantic 
thermometer  tube,  filled  to  a  certvn  height 
with  mercury.  The  tube  was  about  the  uze  of 
that  employed  for  ordinary  bsrometers,  and 
the  bulb  la^;e  enough  to  contain  45  ounces 
of  mercnry.  The  actual  weight  or  bob  of 
the  pendnlnm  surrounds  the  bulb,  and  weighs 
about  9  lb.;  at  mean  temperatures  the  mercury 
should  reach  to  the  middle  of  the  tube. 

The  jar  which  contains  the  mercury  has 
•omelimefl  been  made  of  iron,  the  reason 
given  bung  that  it  can  be  made  more  truly 
^lindrical  than  glass,  and  also  for  one  op- 
posed to  that  just  mentioned,  namely,  that  In 
consequence  of  the  non-conducting  properties 
of  glass,  the  mercnry  is  affected  ialer  than 
the  rod.  Metallic  jars  have  the  objection 
that  the  mercury  is  more  adhesive  to  their 
surfaces  than  to  that  of  glass,  and  if  var- 
nished they  looe  a  part  of  their  conducti- 
Inlity. 

But  a  glass  jar  may  be  made  of  snob 
thickness  that  the  mercnry  within  shall  be 
aSiscted  syitchronously  with  the  rod  ;  and  if 
it  be  a  Uttle  larger  than  usual,  and  the  rod 
passed  through  a  tube  in  its  centre  with  the 
regulating  nut  at  the  bottom,  the  air  will  be 
better  able  to  circulate  around  it,  and  con- 
sequently the  compensating  properties  of  the 
whole  system  will  be  more  perfectly  adjusted 
to  each  other. 

The  snggeatioB  made  l^  Oraham, 
the  opposite  expansions  of  different  metals, 
was  ti^ea  up  by  Harrison,  at  tha't  time  a 
carpenter  at  Barton  in  Linoolnshtre ;  who  in- 
vented the  gridiron  pendnlnm,  so  called  from 
m  Aaeied  .rammMiBtfe  of  the  artingeiiwnt  to 


the  appearance  of  a  gridiron.    It  is  composed 

of  alternate  bars  of  brass,  hh,dd,vai  steel, 

P,  e  e,  a  a,  (see  Jig.  80)  the  steel  expanding 

Fig.  30.  Ftg.  31. 


downwards  and  the  brass  upwards^  in  the 
proportion  of  3  to  6,  or  nearly  so.  The  bars 
■re  so  connected  together  by  cross  pieces 
DB,  FC,  that  the  result  is,  that  the  centre  4^ 
oBcillatioB  of  the  whole  system  remains  at  the 
same  distance  irom  the  point  of  sospenuon  at 
all  temperatures. 

The  acljustment  of  the  mercurial  pendulum 
to  the  precise  point  where  the  expansion  of 
the  mercnry  equals  that  of  the  rod  is  efiecled 
by  withdrawing  or  adding  to  the  quantity  of 
that  metal  in  the  jar, — an  operation  easily 
performed,  and  with  very  great  nicety.  The 
adjustment  of  the  gridiron  pendulum,  on  the 
other  hand,  can  only  be  managed  by  shorten- 
ing  or  lengthening  one  of  the  series  of  bars 
— a  procesB  of  much  greater  mechanioal 
difficulty  when  precision  ia  required. 

Soon  after  Harrison's  pendulum  was  pub- 
lished, Mr.  Elliott  contrived  one  whidi  is 
known  as  the  ^er/imt/iiAfni,  and  is  shown 
in^.  31.  It  consists  of  two  bars  only,  one 
of  steel  and  one  of  brass.  The  brass  rod  is  eoa* 
fined  to  the  steel  one  by  screws,  «■>,  passing 
throngh  slots,  so  that  the  brass  am  slide  fax- 
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ward  easily  when  expanding.  The  ball,  cc,la 
made  annular,  and  in  the  centre  opening  are 
seen  two  levers,  F,  F,  turning  on  pivots  at- 
tached to  a  lateral  extension  of  the  steel  rod. 
These  levers  are  unequal,  the  short  ends  bear- 
ing upon  the  free  end  of  the  brass  bar  /^  and 
the  long  ends  supporting  the  weight  of  the  ball 
bj  means  of  two  screws,  gg^  passing  through 
its  sides  and  resting  on  them.  The  brass  bar 
expanding  more  than  the  steel  one  hj  an 
accession  of  heat,  drives  down  the  short  end 
of  the  lever  and  lifts  the  longer  end,  and,  with 
it,  the  weight  or  bob  of  the  pendulum.  Ad- 
justment is  effected  by  screwing  in  or  out  the 
screws  at  the  side  of  the  ball,  thus  shortening 
or  lengthening  the  effective  end  of  the  lever. 

This  construction  has  the  same  defect  in 
action  that  the  gridiron  pendulum  has.  It 
moves  by  jerks,  unless  made  with  an  extra- 
ordinary degree  of  precbion,  while  the  mer- 
curial form  is  smooth  and  gradual  in  its 
movements. 

Numerous  other  forms  have  been  contrived, 
but  as  yet  none  have  excelled  the  invention 
of  Graham,  to  whose  memory  a  deep  debt  of 
gratitude  is  owing  by  those  who  have  bene- 
fited by  the  results  of  his  labours. 

We  now  conclude  the]subject  of  clocks,  and 
in  the  next  number  we  propose  to  enter  upon 
the  history  of  chronometers  and  pocket 
watches. 


A  NEW  MODIFICATION  OF  THE  BEMON- 
TOIBE  PBINCIPLE  FOB  TUBBET  CLOCKS. 

To  Ae  Editor  (^  the  Hosologicil  Journal. 

Sir,— The  variable  force  exerted  on  the 
escapement  of  turret  clocks,  caused  by  the 
actioD  of  the  wind  upon  the  hands  &c.,  has 
kmg  since  been  found  objectionable,  and  the 
French  dockmakers  have  very  successfully 
overoome  this  difficulty  by  many  ingenious 
arrangements  of  the  remontaire.  The  Royal 
Exchange  dock  and  several  others  manufac- 
tored  by  the  late  Mr.  Dent  are  made  on  this 
plan,  bnt  the  English  dockmakers  generaUy 
have  not  hitherto  appeared  inclined  to  adopt 
it ;  perbaps  the  following  arrangement,  which 
in  some  respects  I  think  superior,  may  be 
worth  their  notice. 

I  cKmaider  that  it  would  be  an  improvement 
in  Tery  large  turret  clocks,  with  four  dials 
and  fimr  motions,  to  have  a  separate  barrd, 
wdght,  and  train,  exclusively  applied  to  the 

We  already  have  a  separate  train,  dis- 
diamd  every  hour  or  quarter,  to  work  the 
striking  part. 

By  Uie  plan  I  propose,  we  should  have  an 
aMirinnal  train,  discharged  every  20,  80,  or 
60  leeoiidiy  irhoae  doty  would  be  to  carry  the 


hands  and  start  the  striking  part.  There  are 
numerous  methods  of  discharging  this  train 
with  very  little  friction  to  the  going  part,  as 
in  the  remontoire.  Notches  are  cut  through 
the  scape-wheel  arbor,  and  a  long  arm  con- 
nected with  a  fiy  which  terminates  the  motion 
train,  is  allowed  to  escape  every  30  seconds, 
—the  arm  passing  through  180^  every  time 
it  escapes.  The  momentnm  of  the  fly  will 
cause  it  to  traverse  more  than  180^. 

By  this  arrangement  any  additional  power 
may  be  applied  to  the  motion  train  without 
increased  friction  to  the  going  part,  by  simply 
lengthening  the  arms  connected  with  the  fly, 
in  the  same  ratio  as  power  is  added  to  the 
train, —  bearing  in  mind  that  the  pressure  of 
the  arm  against  the  scape-whed  arbor  is  in- 
versely as  the  square  of  the  distance  from  the 
centre  of  the  fly.  Any  one  acquainted  with 
the  remontoire  will  understand  the  above 
description  without  a  diagram.  ' 

However,  these  are  matters  of  detail.  The 
principle  I  suggest  is,  that  the  clock  shall 
consist  of  three  distinct  trains  : — 

1st.  The  going  train.  This  may  be  a  dead- 
beat,  or,  better  still,  Mr.  Denison's 
gravity  escapement 

2d.  The  motion  train. 

dd.  The  striking  train. 

Although  this  plan  is,  virtually,  a  modifi- 
cation of  the  remontoire,  yet  it  appears  to  me 
desirable  that  the  three  trains  should  be  kept 
entirdy  separate  and  distinct,  espedally  when 
the  power  required  to  work  the  motions  is 
considerable. 

I  have  hitherto  addressed  you  under  the 
pseudanyme  of  **  Cornhill  ;'*  but,  as  I  imagine 
that  it  may  be  preferable  for  your  corre* 
spondents  to  be  acquainted  with  each  other, 
I  have  the  honour  to  subscribe  myself. 
Tour  obedient  servant, 

B.  Websteb. 
74,  Cornhill,  Jane  4, 1S59. 


The     Clock     a.t     the    Wsstmikstbb 

Palagb.— Yesterday  (May  80)  the  dock  in  the  Clodc 
Tower  of  the  Westminster  Palace  was  set  in  motion, 
but  the  hands  on  two  of  the  dials  onlv  told  the  tim^— 
vis.,  that  facing  the  west  and  that  facing  the  north. 
No  hour  was  struck^  nor  were  the  quarters  chimed. 
The  cause  why  the  hour  and  minute  hands  on  the 
other  dials  did  not  go  is  stated  to  be,  that  the 
machinery  by  which  they  are  turned  is  not  of  saffl« 
cient  ix>wer  to  put  dl  in  motion,  and  that  it  will  be 
therefore  necessary  to  remove  them,  and  to  pot  up 
**  hands'*  not  so  heavy.  With  respect  to  strikmg  the 
hours  and  the  quarters,  it  will  be  yet  some  tune  before 
the  machinery  can  be  attached  to  the  bells  fixed  for 
that  purpose. 

FoBEiGB   Clocks  and   Watches.— The 

total  number  of  foreign  clocks  imported  into  the 
United  Kmgdom  in  the  four  months  ended  tha  SQtK 
April,  1859,  was  83^900,  Ukii  ot  ifi](/d)iQa>^^»^« 
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COMPLETE  SPECIFICATIONS  OF  PATENTS.    No.  3. 

CHABLES  HALET^Aire.  17,  1796. 


A  Deseripiiim  of  Chasleb  Halet's  Nete- 
imtnUd  EMc^temetU  for  Marine  and 
Pocket  Tmateq>eri, 

The  udlit;  of  this  inventioii  ia  to  com- 
innntGBte  to  tlie  balanM  an  invariable  and 
eqnol  force  notwitlutandiog  tbe  imperfectiona 
<tf  the  maiDspring  and  train  of  wheels  by 
which  the  motion  is  generally  communicated  ; 
and  this  ia  effected  in  the  most  simple  and 
perfect  manner  hj  means  of  an  intermediate 
tgent  or  spring  with  a  new  apparatus  placed 
tMtween  the  balance  wheel  and  balance, 
which  is  wonsd  up  150  times  in  a  minute  hj 
the  common  movement ;  and  as  in  a  train  of 
9000  beats  per  hour  there  are  also  150  beats 
per  miante,  jost  so  olten  will  the  balance  be 
impelled  by  the  renovating  spring  ;  but  this 
matter  will  be  psrtlcularlT  described  here- 
after. 

Figures  1  and  2  represent  the  principal 
parts  of  the  movement  that  are  more  im- 
mediately connected  with  this  new  inTeution. 
The  same  letters  of  reference  are  put  to  both, 
•0  that  in  reading  the  description  the  eja 
1DMJ  be  directed  fhim  the  one  to  the  other. 

A  B  ii  the  pottance  plate,  and  T  the  ba- 
^Bmm^i  «ie /liivta  of  wbow  verge  or  a^^  Z, 


are  run  into  the  cock  C  and  pottance  D. 
Above  the  balance  T  is  fixed  a  pendulum 
spring,  S,  in  the  usual  way,  by  pinning  the 
upper  end  of  the  spring  to  a  piece  screwed 
upon  the  balance  cock  and  the  lower  end  of 
it  to  a  piece  which  is  twisted  on  the  axis  of 
the  verge  immediately  above  the  balance. 
Below  the  balance  and  on  the  axta  of  the 
verge  (which  is  a  small  solid  eylinder)  are 
placed  two  small  steel  collets,  I  and  E. 
These  collets  turn  stiffly  on  the  axis  of  the 
verge,  so  as  to  he  set  in  any  position,  and 
each  has  a  ruby  pallet  fixed  in  the  collet  and 
standing  a  little  way  beyond  their  surfaces. 

We  call  I  the  dischsrging  pallet^  and  K 
the  impelled  one.  It  is  therefore  ohviotia, 
that  if  the  balance  be  made  to  vibrate  ever  SO 
little,  the.  pendulum  spring  S  and  pallets  I 
and  S.  will  vibrate  to  and  fro  along  with  iL 
E  is  the  balance  wheel,  of  the  usual  form, 
which  is  run  just  free  of  the  upper  surface  of 
the  pottance  plate ;  its  under  pivot  is  mn 
into  a  cock,  F,  screwed  on  the  same  side  of  the 
pottance  plate,  and  its  loner  pivot  into  a  cock 
G,  screwed  on  the  lower  side  of  the  same  plate. 
W  y  is  the  axisof  the  new-invented  renovating 
spring  B  and  its  apparatus.  The  axis  is  a 
small  solid  ^linder,  and  ita  upper  pirot  ii  let 
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into  a  cock  H  screwed  on  the  pottance  plate, 
and  its  lower  pivot,  Y,  into  another  cock,  D, 
which  is  screwed  on  the  under  side  of  that 
plate.  This  axis  is  placed  directly  between 
the  balance  wheel  and  verge ;  consequently 
the  axis  of  the  balance  or  verge  P  X,  the  axis 
of  the  renovating  spring  W  Y,  and  balance 
wheel  E,  have  their  centres  all  placed  in  the 
same  right  line  AB.     (See^^r^  2.) 

On  the  axis  of  the  renovating  spring,  and 
in  the  same  plane  with  the  balance  wheel  E, 
18  stopped  the  round  steel  pallet  M  ;  it  is  just 
so  large  as  to  turn  roand  without  touching 
the  points  of  the  teeth  of  the  balance-wheel 
at  No.  1  and  2  (see  figure  2).  There  is  a 
notch  cut  in  this  round  pallet,  so  that  the 
teeth  of  the  wheel  may  be  at  liberty  to  act 
into  it.  The  face  or  notch  of  the  pallet  is 
represented  as  having  moved  from  a  position 
pointing  to  the  tip  of  the  tooth  2  to  1,  by  the 
tooth  1  of  the  wheel  acting  into  it.  On  the 
upper  sidei,  and  close  to  tMs  round  pallet,  is 
twisted  a  steel  pallet,  N,  in  form  of  a  snail. 
This  new  contrivance  may  be  called  the  snail 
pallet.  There  is  a  small  dove-tail  cut  in  this 
pallet  near  the  centre,  into  which  is  fixed  a 
small  ruby  pallet ;  it  points  directly  to  the 
face  of  the  notch  of  the  round  pallet  M,  or  to 
the  tip  of  the  tooth  of  the  bdance-wheel  I. 
Abore  this  snail  pallet  is  twisted  a  collet  O 
(see  figure  1),  to  which  the  lower  end  of  the 
helical  renovating  spring  B  is  pinned,  and 
the  upper  end  is  attached  to  a  piece  which  is 
screwed  upon  the  cock  H  near  W.  On  the 
same  axis  of  the  renovating  spring,  but  on 
the  lower  side  of  the  pottance  plate,  is  twisted 
the  pallet  L ;  it  may  be  called  the  impelling 
pallet,  because  when  the  renovating  spring 
is  discharged  it  communicates  that  motion  to 
the  balance  by  striking  upon  the  pallet  K 
which  is  plac^  upon  its  arbor.  It  is  neces- 
sary to  observe,  that  the  renovating  spring 
with  its  collet  O,  the  snail  N  with  its  small 
ruby  pallet,  the  round  pallet  M,  and  impelling 
pallet  L^  being  all  attached  to  the  same  axis 
WY,  will  all  move  backward  and  forward 
together,  with  the  same  velocity,  and  keeping 
the  same  distance  asunder. 

In  fiqurt  2,  a  is  a  detent  spring,  fastened 
on  the  upper  side  of  the  pottance  plate  by  a 
serew  and  steady  pin,  n.  This  spring  points 
Erectly  to  the  verge  (that  is,  the  centre  of 
the  TergeX  and  approaches  very  near  it.  The 
breadth  and  height  of  it  above  the  surface  of 
the  pottance  plate  is  represented  at  figure  8, 
which  18  equal  to  the  height  of  the  discharg- 
ing pallet  I  above  that  plate. 

Upon  the  side  of  the  spring  a,  next  the 
balance  wheel,  is  fastened  a  very  tender 
spring  M,  by  means  of  two  pins  near  a.  This 

r*Dg  prqjects  a  little  way  beyond  the  end  of 
oihery  «id  ]8  therefore  nearer  to  the  centre 


of  the  verge.  There  is  also  fixed  near  the 
end  of  the  stronger  spring  a  ruby  pallet,  r. 

The  cock  h  is  screwed  upon  the  pottance^ 
and  the  hole  at  %  is  taped  to  admit  the  thread 
of  the  adjusting  screw  e,  its  head  being 
placed  towards  the  centre  of  the  snail,  and 
the  ruby  r  of  the  detent  spring  a  is  made  to 
bank  against  the  inside  head  of  this  adjusting 
screw,  and  bearing  with  a  small  degree  of 
elasticity. 

(This  a^usting  screw  e  is  purposely  put  at 
some  distance  from  its  place  and  connected 
by  a  dotted  line,  because  it  would  cover  the 
small  ruby  pallet  r  and  acting  face  of  the 
snail,  and  thereby  prevent  their  action  from 
being  seen.) 

When  the  snail  pallet  N  is  brought  from 
the  balance  wheel  £  towards  the  verge,  the 
renovating  spring  is  wound  up  ;  but  when  it 
moves  from  the  position  it  has  in  figure  2 
towards  the  balance  wheel  E,  it  is  let  down. 
When  the  renovating  spring  is  wound  up,  the 
inclined  or  rounded-o£f  part  of  the  snail  acting 
on  the  inclined  part  of  the  back  of  the  ruby 
pallet  r,  and  thereby  pressing  the  detent 
spring  a  and  ruby  pidlet  outwards,  or  from 
the  balance  wheel  until  it  passes  over  it,  when 
the  detent  spring  returning  to  its  former 
place,  the  snail  is  prevented  from  returning, 
and  therefore  the  renovating  spring  remains 
suspended  in  a  state  of  tension.  If  the  dis- 
charging pallet  I  or  the  axis  of  the  verge  is 
moved  from  its  present  position  to  the  other 
side  of  the  detent  spring  a,  it  will  lift  the 
delicate  spnng  m  until  it  pass  on  the  other 
side  of  it,  but  without  affecting  the  detent 
spring  a,  which  is  banked  upon  the  head  of 
the  adjusting  screw ;  but  when  the  discharg- 
ing pallet  returns  to  its  point  of  rest  it  will 
carry  both  springs  with  it ;  and  when  the 
ruby  r  is  lifted  beyond  the  reach  of  the  snail, 
the  renovating  spring  will  be  discharged  and 
move  with  considerable  velocity  tow^^  the 
balance  wheel. 

There  is  also  placed  on  the  other  side  of 
the  balance  wheel  E  another  detent  spring  D, 
but  without  any  other  spring  attached  to  it, 
nor  does  the  pallet  which  lifts  it  ever  pass  on 
that  side  which  is  opposite  to  the  wheel  E  ; 
it  is  screwed  on  the  upper  surface  of  the 
pottance  plate,  and  points  directly  to  the 
centre  of  the  axis  of  the  snail,  which  it  almost 
touches.  The  height  of  this  detent  spring 
above  the  surface  of  the  plate  is  shewn  in 
figure  4 :  «  is  a  sapphire  pallet  which  is  set 
into  it,  and  the  tooth  of  the  balance  wheel  3 
is  represented  as  resting  upon  it ;  ^  is  an  ad- 
justing screw  which  moves  the  detent  spring 
a  nearer  or  further  from  the  verge,  so  that 
the  teeth  of  the  balance  wheel  1  and  2  maj 
be  equally  free  of  the  round  pallet  M. 

The  balance  whe^  £  moyea  ia  tlb^  4aM^ 
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tion  of  the  arrow  Z,  and  therefore  will  extend 
the  spring  d  when  locked  upon  it ;  « is  a  cock, 
and  J  an  adjusting  screw  which  is  screwed 
into  the  end  of  the  cock  e,  with  its  head 
towards  the  centre  of  the  balance  wheel  E, 
on  which  the  sapphire  pallet  $  banks  in  the 
Ydry  same  manner  that  the  detent  spring  a 
btaks  upon  the  adjusting  screw  c  already 
deacribed;  ^  is  a  small  cock  or  stud,  in 
which  there  is  an  adjusting  screw  to  bank  the 
detent  spring  d  when  it  is  lifted  from  the 
balance  wheel  outward.  Let  any  force  move 
the  balance  wheel  in  the  direction  of  the 
arrow  Z,  then  when  the  small  ruby  pallet 
near  the  centre  of  the  snail  facing  the  tip  of 
the  tooth  1  comes  to  strike  the  detent  spring 
dj  the  sapphire  pallet  s  will  then  be  lifted  be- 
yond the  tooth  3,  so  that  the  wheel  may 
escape,  but  the  face  of  the  round  pallet  wiU 
be  brought  into  a  position  pointing  to  the 
tooth  2,  at  that  instant  the  balance  wheel 
will  strike  on  the  face  of  the  round  pallet, 
and  carry  it  back  again  to  1,  when  the  snail 
will  have  passed  beyond  the  ruby  r,  and 
thereby  wind  up  the  renovating  spring. 

Here  it  is  plain  that  the  force  of  the  train 
must  be  sufficient  to  wind  up  the  renovating 
spring;  the  strength  of  which  may  be  in- 
creased or  diminished  at  pleasure. 

Having  considered  the  action  of  the  princi- 
pal parts  of  the  escapement  separately,  it  now 
remains  to  describe  the  operation  of  the 
whole  together.  When  the  balance  is  at  rest 
and  the  renovating  spring  wound  up,  the 
whole  will  appear  ready  fbr  action,  as  in 
figure  2.  We  must  also  imagine  the  balance 
wheel  to  turn  round  in  the  direction  of  the 
dart  Z,  and  that  it  is  pressing  against  the 
sapphire  $  of  the  detent  spring  d,  with  a  force 
equal  to  what  remains  of  the  mainspring  after 
passing  through  a  train  of  wheels  ;  and  we 
are  further  to  suppose  the  force  of  the  balance 
wheel,  renovating  spring,  and  weight  of  ba- 
lance adjusted  to  one  another.  If  in  this 
situation  the  balance  and  its  spring  is  made 
to  vibrate,  so  that  the  discharging  pallet  I  on 
its  axis  passes  on  the  other  side  of  the  detent 
spring  a  by  lifting  the  tender  spring  along 
with  it  until  it  drops,  but  when  the  dis- 
charging pallet  returns  it  lifts  both  springs 
of  the  detent  a,  the  ruby  r  being  carried  be- 
yond the  reach  of  the  snail  pallet,  the  reno- 
vating spring  is  discharged,  and  immediately 
the  impelling  pallet  L  fixed  on  its  axis  strikes 
on  the  pallet  K  of  the  axis  of  the  verge,  and 
carrying  with  it  the  balance  with  its  pendu- 
lum  spring  until  such  time  as  the  pallet  L 
has  carried  the  pallet  K  as  far  on  the  other 
side  of  the  line  A  B  which  joins  the  centres 
Mid  IB  just  ready  to  quit  it.  During  this 
time  the  round  pallet,  snail,  and  other  ap- 
P^ntuB  behmging  to  the  renovatii^  spring 


are  perfectly  detached  from  the  balance  wheel, 
but  presently  after  the  two  pallets  K  and  L 
have  left  one  another,  the  small  ruby  pallet 
near  the  centre  of  the  snail  has  advanced  to 
discharge  the  detent  spring  D,  and  the  acting 
face  or  notch  of  the  round  pallet  will  point  to 
the  tooth  2,  but  the  sapphire  pallet  s  of  the 
detent  springe/ being  lifted  beyond  the  reach  of 
the  tooth  3,  the  tooth  2  of  the  balance  wheel 
drops  on  the  face  of  the  round  pallet  and  re- 
turns it  back  to  its  former  position  ai^d  winds 
up  the  renovating  spring.  In  the  mean  time 
the  balance,  from  the  impulse  it  has  received, 
continues  to  vibrate  above  a  semicircle,  more 
or  less  at  pleasure,  from  the  point  of  rest. 
On  returning  back  it  will  pass  the  point  of 
rest  and  move  the  tender  spring  without 
meeting  any  obstacle  in  the  way,  for  the  im- 
delling  pallet  L  was  at  the  same  moment  of 
renovating  the  spring  shifted  back  to  its 
proper  place.  The  balance  now  returns  back, 
discharges  the  renovating  spring,  which  im- 
pels the  balance,  and  is  again  renovated  by 
the  train,  and  thus  the  motion  is  continued. 

Although  we  have  made  choice  of  a  train 
of  9000  beats  per  hour,  it  is  left  to  the  dis- 
cretion of  the  artist  to  fix  upon  a  quicker  or 
slower  train.  The  timekeeper  may  be  made 
to  go  30  hours,  50  hours,  or  a  we&  without 
winding.  The  renovating  spring  may  be  a 
spiral  having  all  its  coik  in  the  same  plane, 
or  in  the  surifkce  of  a  cone  or  cylinder,  and 
may  be  made  of  steel,  gold,  platina,  &c. 
And  the  principle  of  renovation  may  be  ap- 
plied several  ways.  Instead  of  the  detents 
acting  as  springs,  they  may  be  made  to  move 
on  pivots,  and  may  be  placed  either  above  the 
pottance  plate  or  below  it. 

Cha8.  Halst. 


TmBD  LEcrtTRE,  June  7,  1859. 


ON  THE  DBTACHED  LEVER  ESCAPEMENT ; 

With  Introductory  ObteroaiioHs  on  the  JhrineipUt  and 
Construction  of  Chronometfra,  Pocket  Watches,  and 
other  Timekeepers, 

By  Mr.  Jambs  Ferguson  Cole. 

In  accordance  with  the  wishes  of  the  Cronncil  of  the 
British  Horological  Institnte,  I  hare  accepted  their 
invitation  to  gire  a  short  Lecture,  in  the  hope  of  being 
able  to  submit  a  few  observations  referring  to  the 
principles  of  timekeepers ;  but  chiefly,  in  the  present 
instance,  with  regard  to  chronometers  and  pocket* 
watches,  as  portable  machines  dependent  for  time* 
keeping  effect  on  the  vibratory  motion  of  a  baUnce 
governed  by  the  elastic  resistance  of  a  balsnce  spring* 
while  clocks,  as  fixed  machines,  depend  on  the  oeciUa* 
tory  motion  of  a  pendulum  governed  by  the  prindpit 
of  gravity.  This  latter  class  of  timel^eeperi  will  aore 
properly  h9  a  subject  for  fotnre  inqniiy,  Uioagh  in  the 
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iher  with  the  impediment  fr<»n  thickened  oil,  and  the 
effect  of  various  temperature  on  a  spring,  render  this 
delicate  winding  action  so  far  douhtful,  that  I  have 
long  since  given  up  the  use  of  remontoire  escapements. 
The  latest  example  of  the  kind  constructed  hy  me 
was  a  remontoire  eravitj  escapement  to  a  clock 
pablidy  exhibited  about  fifteen  jears  since,  and  to 
whidi  the  same  objections  applied.  The  plan  and 
principle  of  this  escapement  is  shown  in  the  Diagram 


Na  S.  In  this  the  escapement  wheel  haa  a  double 
let  of  teeUi  or  pins,  resembling  the  duplex  wheel,  the 
long  teeth  rest  alternately  on  lockings  formed  from 
the  studs,  which  carry  two  moveable  rollers ;  these 
anawer  the  double  purpose  of  preventing  friction  and 
the  requirement  of  oil,  and  are  also  the  weights  which 
keep  the  pendtdum  in  motion  by  their  alternate  gravi- 
tating action  upon  a  fixed  stud  or  smaller  roller  at- 
tach^ to  the  pendtdum  rod.  In  this  arrangement  the 
gravity  rollers  are  carried  by  two  slender  arma,  pro- 
ceeding eadi  horn  a  centre  of  motion,  by  pivots  or 
studs  fixed  in  the  plate  of  the  clock  frame.  The  action 
of  thia  escapement  is  remarkably  free,  as  the  friction 
at  the  lockings  and  centres  is  only  about  one-tenth  as 
much  as  in  the  ordinary  Graham  dead-beat  escape- 
ment. Impulse  power,  of  course,  is  uniform  on  the 
pendtdum,  and  the  locking  resistance  would  be  suffi- 
ciently eoual  from  a  high-numbered  train  of  a  weight 
dock.  The  objection  to  thia  is  the  uncertainty  of 
locking  from  the  momentum  or  fiing  of  each  roller, 
which  is  to  be  checked  only  by  the  addition  of  a 
secondary  fiy  motion  to  govern  the  train. 

The  principle  involved  in  all  escapement  mechanism 
in  watcnes  is  in  its  general  aspect  of  simply  a  mecha- 
nical character,  and,  viewed  in  this  light,  might  appear 
only  aa  a  means  of  transmitting  impulse  power  to  the 
balance.  Such,  however,  is  not  strictly  the  case,  aa 
any  undue  resistance,  arising  from  defective  applica- 
tion, or  from  a  want  of  correctness  in  formation  of  the 
locking  angles,  &c.,  in  whatever  prindple  of  escape- 
ment, ia  well  known  to  affect  both  the  mechanical 
result  in  motion  produced,  and  also  t^e  isochronous 
result  on  time.  It  is  therefore  of  the  utmost  import- 
ance that  every  point  relating  to  principle,  proportion, 
adaptation,  equilibrium,  and  perfect  liberty  of  aU  the 
acting  parts  constituting  the  mechanism  of  a  time- 
keeper should  be  carefully  made  correct  firom  the 
foundation  upward  before  subjecting  the  instrument 
to  trial,  as  any  want  of  attention  to  such  necessary 
particulars  would  materially  interfere  with  the  ulti- 
mate timekeeping  result,  and  defeat  the  object  sought. 
I  may  here  observe,  that,  in  reference  to  thia  subject, 
the  opiniona  offered  are  dictated  by  the  experience  of 
many  years  earnestly  devoted  to  theoretical  and  prac- 
Xkm/  cajvaometer,  waUh,  and  dodL  making. 


Reverting  to  the  lever  escapement,  I  will  now  proceed 
to  make  a  few  extracts  from  a  manuscript  paper, 
written  at  different  periods,  but  drawn  up  in  the  pre- 
sent form  and  intended  for  publication  in  1851.  Some 
diagrams  were  at  that  time  printed  in  illustration  of 
this  subject ;  and  I  now  intend  to  publish  these  original 
papers  by  subscription,  should  I  succeed  in  obtaining 
a  saffident  number  of  subscribers.  The  paper  contains 
observations  on  the  detached  lever  principle  and  its 
application,  with  practical  working  rules  for  finding 
the  proper  relative  proportions  and  places  of  the  re- 
spective parts,  induding  also  some  remarks  on  points 
of  general  construction  and  timekeeping  prindples  of 
the  watch.  The  opportunity  this  evening  wiU  only 
allow  my  selecting  such  portions  of  the  paper  as  may 
convey  to  the  present  audience  an  idea  of  the  views 
taken  by  me  in  treating  the  subject. 

Extract   from  Horological  Paoer   No.  1.  —  James 
Ferguson  Cole  on  the  Detachea  Lever  Escapement, 

The  detached  lever  escapement,  now  generally 
adopted  for  ordinary  pocket  watches,  is  ascribed  to 
Mudge  as  its  inventor.  It  is  evident,  however,  that  the 
fijTst  or  rudimentary  portion  of  this  escapement  is 
strictly  that  of  Graham's  pendulum  dock,  the  crutch 
being  made  to  act  upon  and  give  impulse  to  a  firee 
vibratory  balance  instead  of  a  pendulum  ;  the  erntch, 
therefore,  is  a  lever,  and  by  a  peculiar  formation  of 
the  impulse  end  is  made  by  Mudge  to  act  altematdy 
on  a  double  kind  of  pallet,  or  rather  two  distinct 
pallets,  both  being  fixed  upon  the  balance  axis  in 
different  planes,  with  also  a  third  piece  as  a  detaining 
roller  for  safety  of  the  action,  as  shown  bv  the  originiu 
plan  described  in  Mudee's  Treatise  and  other  works 
upon  the  subject.  Gnmam's  escapement  for  clocks, 
commonly  known  as  the  dead-beat  escapement,  is 
firictional  [through  the  entire  arc  of  vibration  of  the 
pendulum*  during  and  after  impulse  on  either  side } 
the  distinct  feature  of  improvement  in  the  plan  of 
Mudge  consists  in  the  perfect  liber^  or  detachment 
of  the  vibratory  balance  immediatdy  after  receiving 
the  lever  impulse,  and  hence  the  term  "detadied 
lever."  The  original  plan  of  Mudge,  like  most  other 
inventions  in  the  early  stage,  though  complete  as  a 
prindple,  admitted  of  much  simpnfication  and  im- 
provement in  details  of  construction  and  in  the  rela- 
tive proportions  of  the  acting  parts,  in  order  to  pro- 
duce the  desired  mechanical  effect ;  upon  the  pro- 
prieties of  which,  in  a  certain  measure,  will  depend 
the  regularity  and  permanence  of  the  timekeepine  | 
as,  notwithstanding  the  natural  perfection  of  the 
b^ance  and  balance  spring  as  primary  prindples  of 
gravitating  and  elastic  force  when  acting  indepen- 
dently of  any  other  force  or  impediment,  they  will,  if 
interfered  with  by  any  circumstance,  be  subject  to  a 
deterioration  of  the  natural  property  of  the  principle 
or  force  in  question.  Under  the  general  term  '*  im- 
pedimental resistances"  may  be  understood  those 
arising  from  pressure  of  the  atmosphere,  friction  from 
grai^itation  of  the  matter  in  motion,  together  with 
friction  arising  from  motive  force  through  the  train  of 
wheel  work,  glutinous  oil,  &c. 

The  chief  object  here  in  view  being  to  explain  and 
illustrate  in  a  concise  and  intelligible  manner  the  true 
prindples  of  the  detached  lever  escapement,  I  shall 
offer  only  a  few  remarks  on  the  varioas  modMcations 
of  this  class  of  principle,  of  which  the  well-known  and 
heretofore  extensivdy  used  rack  lever  escapement 
may  be  mentioned  ;  the  origin  of  which,  though 
doubtful,  appears  traceable  to  the  old  escapement  bv 
Dr.  Hook,  or  Huygens,  as  recorded  in  the  fourth 
edition  of  Dr.  Derham's  **  Artificial  Clock  Maker," 
where,  upon  the  vertical  old  verge,  on  which  the  ba- 
lance is  usually  fixed,  is  placed  a  conunon-toothed 
wheel,  driving  a  pinion  as  thtf  balance  axis 
altemiitdy  forward  and  backward,  wanting  only  the 
Graham  dead-beat  wheel  and  pallets  to  compete  the 
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nek-Ierer  principlt.  As  regards  the  detached  leyer 
bj  Madge,  it  may  be  admitted  that  the  present  cene- 
laDj  adopted  plan  for  the  lever  action  on  the  balance 
br  a  cjUodrical  roand  mbj  pin  fixed  pcrpendicularlv 
mroogh  the  horizontal  face  of  a  small  disc  of  steel, 
technically  called  the  '^  roller,"  though  having  no 
property  of  rolling,  and  commonly  known  by  the  term 
"table  roller/'  most  be  regarded  as  a  vamablo  im- 
provement for  its  greater  simplicity  and  ease  of 
ezeeatioD,  and  as  effecting  the  important  object  of 
dttachment  of  the  balance.  A  fortner  improvement 
with  good  effect  was  by  flatting  away  jnst  one-third 
of  the  outer  side  of  the  above-named  cylindrical  ruby 
pin.  The  valne  of  this  apparently  little  alteration, 
wdl  nndentood  by  watchmakers,  may  be  stated  to 
ooDsis(  in  allowing  a  contraction  of  the  lever  motion 
from  ride  to  side,  with  a  proportionately  reduced 
friction  and  labour  on  the  Icickines,  and,  as  a  conso- 
mience,  lew  retardation  of  time  in  the  short  arcs  of 
the  baliuioe  vibrations,  by  admitting  a  closer  banking 
of  tlie_  lerer.  This  advantage  is  now  seldom  ncg- 
lieted  in  the  manufacture  of  ordinary  detached  lover 
vitchea.  There  are  various  other  modes  of  the  lever 
snd  roller  action,  having  no  advantage  over  the  com- 
mon table  roller  action  with  flatted  ruby  pin  when  pro- 
perly made.  Even  a  perfect  principle,  particularly  one 
of  so  mneh  delicacy,  loses  its  efficiency  by  any  neglect 
or  want  of  attention  to  the  snudlest  details  of  mani- 
pulation or  final  adjustment ;  yet,  notwithstanding 
the  ddieacy  oC  so  minute  a  mechanism  as  that  of  a 
aall  pocket  watch,  a  right  principle  properly  carried 
oat  seldom  falls  to  perform  satisfactorily,  as  evidenced 
hj  the  widely  extended  manufacture  of  the  time- 
ksner  in  its  Tarions  forms. 

Before  entering  upon  the  chief  subject  of  inquiry  in 
this  paper,  I  womd  be  understood  as  not  intending  to 
offer  any  rigid  rule  or  process  for  the  attainment  of 
an  end  wlifeh  practical  watchmakers  already  arrive 
St  by  their  own  peculiar  modes,  established  by  custom 
snd  ejtperience.  What  I  here  propose  is  a  reduction 
of  Ihe  proportions  of  the  mechanical  parts  of  the  de- 
tadied  lerer  escapement  to  a  rule,  which,  if  correctly 
obsored  nnd  adopted,  may  lessen  or  prevent  the 
fiabili^tolUlnrein  the  ultimate  mechanical  and  time- 
keeping remits,  when  made  by  workmen  of  less 
Batore  experience. 

The  flnt  consideration,  before  proceeding  to  deter- 
■ine  vhaft  shall  be  the  reUtion  and  place  of  the 
Kveral  parts  of  the  escapement,  is  to  determine  what 
ihsil  be  the  proper  diameter  and  weight  of  the  balance 
fcr  the  propoeed  watch  movement.  This,  I  need  not 
■7  to  toe  scientific  watchmaker,  is  only  to  be  ascer- 
tsmed  in  the  first  instance  by  mechanical  trial,  and 
kytfae  roenit  in  motion  produced.  Upon  this  question 
flf  diametnr  nnd  weight,  which  has  engaged  much  of 
■y  attention,  n  lengthened  inquiry  may  be  gone  into, 
vhidip  leaniring  details  of  experimental  trials  and 
itmk»f  will  more  properly  be  the  subject  of  a  distinct 
That  the  weight  should  bear  some  preferable 
to  tlie  diameter  cannot  be  doubted,  as  either 
to  an  extreme  must  dostrov  the  harmony  of 
In  practice  it  is  well  known  that  these 
are  not  of  an  arbitrary  nature,  as  some  iati- 
oo  thia  point  is  found  to  be  admissible,  there 
no  Inw  of  the  balance  or  rule  of  proportion  be- 
wapbt  and  diameter  that  will  stand  the  same 
Tsned  distribution  of  the  matter  of  the  balance, 
•ed  aleo  the  rnried  speed  of  the  train.  It  will  there- 
kn  be  anflfeient  for  the  present  purpose  to  state  only 
that  a  H'nnit  of  any  diameter  and  any  weight  kept 
ii  modoa  by  a  power  sufficient  for  produtdng  any 
<lsinhe  MBonnt  of  vibratory  motion  of  the  balance — 
■ff  kg  n  leror  watch,  a  turn  and  a  half  at  least — and 
|Biif  to  tlme^  will,  if  the  weight  be  increased,  and 
>hs  SinmaCer  radneed  again  to  time  wiih  the  same 
^ilsnet  springs  be  more  susceptible  of  motion  than 
^<^  from  eannl  irregnlarities  uf  motive  force,  or 


iHiiion 


from  influence  of  external  motion,  as  in  riding,  and 
will  also  exhibit  a  greater  disparity  of  motion  bf 
change  of  position  from  end  to  side  bearings  of  the 
pivots,  as  in  the  hanging  and  lying  positions  of  the 
watch.  The  contrary  of  these  effects  will  arise  from 
a  diminished  weight  and  enlarged  diameter,  with  also 
an  increased  resistance  from  atmospheric  pressure  ; 
but  this  last  effect  will  be  in  a  less  proportion,  as  the 
amount  of  matter  and  surface  is  less  by  tne  diminished 
weight.  In  estimating  the  comparative  value  of  these 
relations,  under  vari^  proportions  of  weight  and 
diameter,  the  mean  effect  of  the  motive  force,  br  the 
motion  produced  in  the  hanging  and  lying  positions 
together,  must  be  taken  in  each  case  respectively,  in 
order  to  arrive  at  a  satisfactory  conclusion.  In  fusee 
lever  movements  of  the  ordinary  half  or  three-quarter 
plate  construction,  a  balance  only  of  a  limited  dia- 
meter can  be  admitted  for  want  of  room.  The 
diameter  in  a  well-constructed  movement  of  this  kind 
may  properly  be  that  of  the  barrel  for  a  medium  train 
of  16,200  vibrations  per  hour,  or  four  and  a  half  vibra- 
tions per  second.  The  diameter  being  thus  fixed,  the 
proper  weight  can  only  be  known  by  the  mechanical 
effect  of  the  power  in  producing  motion  at  the  balance. 
This  effect  of  the  power  wiU  also,  to  some  small 
extent,  when  going  to  time,  depend  on  the  speed  of 
the  train,  that  is,  on  the  relative  number  of  vibrations 
or  beats  per  second  ;  every  vibration  in  the  lever 
watch  being  a  beat,  while  in  the  chronometer  and 
duplex  escapements  every  two  vibrations  make  a  beat 
or  impulse  from  the  motive  power.  Upon  the  speed 
of  the  train,  whether  calculated  by  the  relative  num- 
bers of  the  fourth  wheel  and  scape-pinion  for  pro- 
ducing four,  five,  or  six  vibrations  per  second,  or  any 
intermediate  fraction  of  those  numbers,  will  depend 
the  strength  of  the  balance  spring.  The  number  or 
strength  of  wire  for  such  spring,  therefore,  can  only  in 
a  first  instance  be  guessed  at.  This  may  be  done 
very  nearly  by  the  judgment  of  an  experienced  watch- 
maker. But  when  the  spring  is  applied,  and  the 
watch  brought  to  time,  should  the  balance  vibration 
upon  the  pivot  end  much  exceed  one  turn  and  a  half, 
the  balance  will  be  required  heavier,  if  the  mainspring 
be  not  too  strong ;  but  if  the  vibration  on  the  pivot 
end  be  much  less  thim  a  turn  and  a  half,  with  the 
strength  of  mainspring  and  all  other  conditions  right, 
the  balance  will  be  required  lighter;  and  in  both  cases 
the  balance  spring  will  have  to  be  respectively  stronger 
or  weaker  to  bring  the  watch  ag^n  to  time.  ^  These 
are  the  only  means  by  which  the  proper  weight  for 
the  given  diameter  of  balance,  and  also  the  proper 
strength  of  the  bdance  sprine  for  producing  exact 
time,  can  at  first  bo  found.  The  results  of  this  pro- 
cess will,  therefore,  be  data  for  calculating  what  sball 
be  the  proper  diameter  and  weight  of  balance  and 
strength  of  balance  spring  for  a  quicker  or  slower 
train  in  other  lever  movements  of  the  same  shte,  height 
of  pillar,  and  consequently  of  the  same  power,  econo- 
mizing by  such  calculation  and  memoranda  the  time, 
trouble,  and  expense  of  repeated  alterations,  as  shown 
in  this  experimental  first  instance,  the  result  arising 
being  wholly  beyond  the  power  of  figures  to  determine 
mathematically.  The  mechanical  data  are^  the  basis 
on  which  all  calculations  upon  this  subject  must 
depend.  For  a  first  movement  of  any  other  size,  the 
preceding  experimental  trials,  and  consequent  altera- 
tions, will  of  course  be  unavoidable.  In  watch  manu- 
facturing it  is  the  business  of  the  manufacturer  to 
supply  to  the  escapement  maker  the  movement  with 
the  balance  of  proper  diameter  and  weight  The 
diameter  being  assumed  for  the  present  purpose  to  be 
that  of  the  barrel,  I  establish  a  working  rule  of  pro- 
portions, by  taking  the  barrel  or  balance,  which  is  the 
same,  as  a  standard  of  measure,  as  will  be  shown  in 
my  intended  publication. 

The  barrel  or  balance  as  a  standard  involves   no 
principle,  and  is  only  adopted  for  the  pat^o«A  <A 
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BUikiiig  the  wheel  and  otherparts  of  the  et  capement 
of  consistent  dimensions,  llie  points  of  principle  to 
which  I  hare  g^ven  attention  more  emdallj  aro  the 
adaptation  of  snch  angles  and  proportiont  thnmghont 
the  escapement  action  as  will  dimiidsh  loeking  and 
other  resistance,  and  iherehj  improTe  the  mechanical 
and  ultimate  timekeepinff  effect  Whether  for  large 
or  small  moyements,  the  balance  diameter  and  weigot 
mnst  be  supposed  properlj  determined. 


Diagram  No.  3  is  a  long  arc  escapement,  having  12 
degrees  of  motion  at  the  pallets  and  leTer,  and  36  de- 
grees as  the  impulse  arc  at  the  roller  and  baUnce. 
An  example  of  the  long  arc  is  giyen,  to  show  the 
difference  between  the  long  and  short  arc  proportions 
and  the  difference  of  effect  produced.  In  thu  figure 
the  driving-plane  of  the  first  pallet  for  producing  12 
degrees  motion  of  the  pallets  is  a  line  dli*ect  to  the 
deuvery  point  of  the  second  pallet,  it  being  impossible 
to  produce  that  amount  of  motion  by  anj  smaller 
angle^  though  it  maj  be  done  improperlj  by  pitching 
the  escapement  too  deep.  Por  10  degrees  motion  ot 
the  pallets,  the  first  pallet  plane  of  impulse  wUl  be  a 
line  direct  to  the  angular  point  of  lociLing  on  the 
second    pallet.     Por  8  degrees    of    motion  of  the 

Pallets,  tno  Ime  of  the  first  pallet  plane  of  impulse  will 
B  direct  to  the  inner  comer  formed  by  the  breast  and 
locking  face  of  the  second  pallet,  the  length  of  the 
locking  face  being  made  eoual  to  the  impulse  plane. 
Those  directions  of  the  impiuse  plane  of  the  first  pallet 
n  the  preceding  cases  refer  onlv  to  pallets  adapted 
to^  15-toothed  wheels,  as  when  the  number  is  higher 
vrith  pallets  sciq;>ing  over  four  teeth,  a  greater  angu- 
larity will  be  required  on  the  impulM  planes  for 
making  the  same  number  of  degrees  of  pallet  motion. 
I  have  been  thus  particular,  as  the  beting  of  those 
pallet  face  lines  of  direction  is  a  ready  and  sufficiently 
correct  rule  for  determining  any 'required  arc  of  motion 
for  the  pallets,  half  a  d^ee  more  or  less  being  of  no 
material  consequence.  The  only  apparent  reason  fox 
preferring  the  use  of  long  arc  pallets  is,  that  the 
^eater  motion  of  the  lever  and  consequent  stronger 
mtersection  of  the  curves  ensures  greater  soundness  of 
the  detaining  principle  in  connection  with  the  common 
table-roller,  which,  being  more  simple  and  easy  to 
make,  is  most  generally  adopted.  The  full  diameter 
of  this  roller  exceeding  the  radius  of  the  ruby  pin 
also  allows  the  lever  banking  against  the  roller  edge 
to  be  effected  by  a  simple  uprieht  guard-pin  project- 
ing from  the  fiat  surface  of  the  lever ;  the  psJlets 
attached  having  only  a  limited  action,  are  necessarily 
checked  by  banking  the  lever  against  two  pins  inserted 
in  the  pillar-plate,  though  it  is  sometimes  done  by  one 
pin  and  a  fork-formed  tail  to  the  lever. 
On  the  proper  adaptation  of  those  banking-pins  the  1 


correctness  of  the  lever  principle  materiaHy  depends 
Many  instances  of  defective  api^lcation  in  this  ui- 
parently  simple  department  have  fallen  under  my  ob< 
servation,  which,  together  with  the  liability  of  rightly- 
applied  pins  being  accidentally  bent,  and  the  freedom 
and  lockings  thereby  disturbed,  I  have  been  induced 
to  adopt  an  alteration  in  the  mode  of  banking,  bj 
which  those  objections  are  wholly  removed,  and  the 
time  usually  occupied  in  making  the  escapement  con- 
siderably reduced.  In  this  improved  mode  of  banlring, 
as  in  the  former  bankine  on  the  frame,  there  is  a  se- 
condary action,  technically  called  Uie  *'  draw.**  Thii 
arises  out  of  a  vexr  slight  deviation  of  the  locking - 
faces  of  the  pallets  nrom  the  true  circular  form  at  the 
place  of  rest  If  these  faces  were  truly  concentric 
curves  from  the  centre  of  motion  of  the  pallets,  the 
effect  would  be  a  dead  rest  of  the  wheel-  tooth,  pro- 
ducing no  motion  of  the  pallets  in  ei^er  direction 
by  pressure  of  the  wheel ;  but  as  it  is  of  the  greatest 
importance  to  the  uniform  timekeeping  property  of 
this  escapement  that  no  uncertainty  of  freedom  should 
occur  between  the  guard-pin  in  the  lever  and  the 
roller  edge,  that  evu  is  provided  against  in  the  de- 
tached lever  principle  by  forming  the  locking-face  at 
an  angle  so  small  as  only  to  produce  a  slight  tendeoqr 
of  the  pallet  inward  by  the  wheel  pressure  at  Uiose 
points.  This  constitutes  the  draw,  or  supplementary 
arc  ;  and  an^  greater  angularity  of  the  locking-facet 
than  is  sufficient  for  retaining  the  lever  with  soundneM 
against  the  firame  bulking  will  be  detrimental,  as  aa 
excess  of  angularity  on  these  faces  would  cause  the 
escapement  to  set  on  the  lockings. 

I  may  here  remark,  that  the  disadvantage  arising 
firom  drop  at  the  fork  and  roller  action,  and  also  from 
side-diako  of  pivots,  is  much  reduced  by  blunting 
the  locking  edges  of  the  pi^llets. 

In  short,  the  perfection  of  the  detached  lever  princi- 
ple depends  on  right  proportions,  close  action,  shallow 
but  sound  lockings,  with  perfect  freedom  and  smooth- 
ness of  finish  iu  everv  place  of  action ;  the  motive 
power  and  resistances  being  so  adapted  as  just  to  pre- 
vent setting  on  the  impuUe,  or  very  little  more,  and 
thereby  to  produce  not  less  than  a  turn  and  a  half  of 
vibratory  motion  in  any  case,  however  much  the  im- 
pulse arc  at  the  roller  and  balance  may  be  reduced — 
say,  to  30  or  28  degrees ;  and  therefore  it  will  be  of 
doubtless  advantage  also  to  adapt  the  motive  force  to 
the  diminished  arc  of  impulse,  so  as  it. will  thereby  be 
multiplied  a  greater  number  of  times  in  the  ultimate 
arc  of  a  turn  and  a  half  of  vibration.  On  this,  accord- 
ing to  my  own  view,  and  with  the  judgment  of  other 
experienced  watchmakers,  depends  the  most  import- 
ant property  of  mechanical  timekeeping.  By  a  turn 
and  a  half  of  vibration  the  impulse  arc  of  36  degrees  is 
multiplied  15  times,  and  by  30  degrees  18  times.  The 
Impulse  arc  thas  reduced  allows  the  balance  to 
acquire  a  higher  velocity  at  the  point  of  unlocking, 
which  duty  interfering  less  with  the  pure  vibration 
is  less  likely  to  affect  the  isochronism,  the  locking 
resistance  being  a  mechanical  element  of  isochronous 
defect. 

Referring  again  to  the  escapement,  I  do  not  recom- 
mend using  the  common  table-roller  with  pallets  of 
less  than  10  degrees  arc  of  motion  from  drop  to  drop 
of  the  wheel,  with  a  three  and  one  lever  and  roller, 
making  30  degrees  at  the  balance,  as  shown  in 
Diagram  No.  4,  as  in  order  to  make  the  roller  banking 
safe  at  a  less  arc,  the  pallets  will  require  being  allowed 
to  draw  more  into  the  wheel  when  locked.  With 
pallets  of  10  degrees,  and  a  three  and  one  lever,  the 
table-roller  will  admit  being  made  to  detain  the  lever 
quite  safe. 

Experience,  however,  confirms  the  propriety  and 
advantage  of  a  shorter  arc  of  Impulse  than  36  degrees 
at  the  roller  and  balance,  as  the  acknowledged  basis  of 
a  steady  and  permanent  timekeeping  principle  consists 
in  the  **  higher  detachment  i**   and  therefore  that 
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etcapement,  of  whateyer  conitrncUon,  which  offers 
leait  xeiisunce  in  unlocking,  and  from  this  or  anj 
other  canae  allows  the  motive  force  to  produce  the 
greatcflt  amount  of  vibratorj  motion  of  the  balance,  is, 
undonbtfldly,  best  calculated  to  reslize  those  very 
desirable  and  important  results.  The  above  consider- 
ations show  the  consistency  of  a  reduction  in  the  arc  of 
impalse  at  the  balance. '  This  should  be  done,  not  by 
enlarging  the  diameter  or  radius  of  the  impulse-roll^ 
or  rahf -pin,  as  it  improperly  may  be  done,  but  rather 
by  redacing  the  motion  of  the  pulots,  by  reduction  of 
toe  anglea  of  the  driving  planes  from  an  acute  to  a 
more  ootuse  form.  By  this  alteration  of  the  angles 
from  12  to  10  degrees,  the  power  of  the  wheel  will 
impel  the  pallets  with  greater  determination  and  bre- 
vity of  impulse.  Such  pallets  will  suffer  less  retarda- 
tion from  thickening  of  the  oil,  and  further,  by  reduc- 
tion of  the  radius  of  the  impulse  pallet  or  ruby-pin, 
the  labour  in  unlocking  will  be  proportionately  less. 

Another  point  of  principle  in  the  lever  escapement 
requiring  particular  attention  is  the  number  of  teeth 
scaped  over  or  embraced  within  the  pallets.  This 
ihoold  be  governed  by  the  former  argument,  that  it  is 
desirable  not  to  increase  tlie  locking  resistance,  which 
will  be  least  when  made  to  scape  over  the  smallest 
number  ;  therefore  three  teeth  ol  the  wheel,  as  repre- 
sented in  all  the  diagrams,  according  with  the  common 
plan  in  general  use,  is  theoretically  preferable  to  four 
or  any  higher  number  of  teeth  within  the  pallets,  what- 
ever may  be  the  number  of  the  wheel.  In  practice, 
pallets  scaping  over  four  teeth  are  found  to  answer 
quite  well  with  a  wheel  of  not  less  than  18  or  20  teeth  ; 
and  though  an  objection  lies  against  the  greater 
resistance  at  the  lockings,  some  advantage  is  gained 
in  power  by  the  increased  length  of  the  pallet  arms, 
producing  at  the  same  time  a  shorter  arc  of  pallet 
motion  and  more  equality  in  the  two  drives. 

In  the  original  formation  or  adaptation  of  pallets  to 
either  the  ratchet- toothed  wheel  or  the  club-toothed 
wheel,  for  any  specific  arc  of  pidlet  motion  desired, 
a  further  and  more  rudimentary  principle  for  deter- 
mining the  angle  and  consequent  arc  of  motion  than 
that  uready  given  by  the  line  of  direction  of  the  first 

eet'impulse  plane,  is  derived  from  the  following 
,  wmch  relates  correctly  only  to  15 -toothed 
wheels  : — On  comparing  the  respective  values  of  the 
various  pallet-impulse  anglea,  it  appears  as  a  coinci- 
dent result  that  if  a  base  Tine  be  drawn  from  the  deli- 
very point  of  the  second  pallet  direct  through  the 
centre  of  motion,  and  another  line  from  the  same 
delivery  noint  be  drawn  direct  to  some  other  point 
ontside  the  centre  of  motion,  that  the  number  of 
degrees  contained  between  thoae  two  lines,  of  any 
required  extent  (and  which  I  call  the  /**  anffle  of 
divergency,")  will  be  in  all  cases  exacify  doMe  th« 


number  of  degrees  comtaiMed  m  Ae  ecapimg  are  of  the 
paUetBf  indudiing  the  two  degrees  supplementary  arc 
of  the  lockings,  from  drop  to  drop  of  the  wheel,  as 
shown  in  Diagram  Na  3. 

Returning  to  the  general  subject,  the  lever  principle 
of  escapement  differs  from  the  chrononuter  in  not 
having  to  move  over  the  supplementary  arc  before 
unlocking  the  wheel.  The  chronometer  when  at  rest 
being  locked,  rec|uires  some  auxiliary  force  by  exter- 
nal motion  or  agitation  of  the  whole  machine  to  set  it 
going,  while  the  lever  escapement  when  at  reH  ia 
always  unlocked,  and,  if  properly  made  to  right  pro- 
portion, will  start  into  motion  by  the  power  firom  the 
escape- wheel,  which  at  the  Quiescent  point  of  the 
balance  is  pressing  on  one  or  otner  of  the  pallet  planes 
of  impulse.  The  lever  principle,  therefore,  notwith- 
standing the  diagonal  drive  and  consequent  greater 
friction  during  the  impulse,  is  better  adapted  ibr  port- 
able timekeepers  and  pocket  watdies  than  any  other 
principle  at  present  in  general  use.  On  the  other 
nand,  the  many  points  from  which  a  wrong  effect  may 
arise  is  erident,  in  my  own  experience,  from  the 
frequent  alterations  required  in  new  work,  and  the 
extent  of  explanation  necessary  in  this  description. 
The  principle  of  this  escapement,  however,  is  such 
that,  with  an  excess  of  power,  it  will  perform  well 
under  some  defects  of  proportion,  as  a  Itfge^  arc,  and 
some  faults  of  adaptation,  but  of  course  with  corre- 
sponding mechanical  disadvantage;  and  for  this 
reason  diiefly  it  has  become  so  generally  practicable 
and  universally  adopted. 

I  now  proceed  to  give  a  description  of  what  I  have 
long  considered  to  be  a  desideratum  and  very  neces- 
sary improvement  in  the  construction  of  all  portable 
timekeepers,  particularly  those  intended  for  ordinary 
pocket  use,  as  not  one  of  the  many  escapement  princi- 
ples hitherto  adopted  or  published  has  been  described 
as  possessing  the  desirable  property  of  resisting  the 
detrimental  influence  on  timekeeping  of  external 
motion  of  the  watch,  as  pocket  watches,  of  whatever 
construction  heretofore  in  use,  are  constantly  liable  to 
considerable  disturbance  of  their  otherwise  correct 
performance  by  any  external  agitation  of  the  entire 
machine  producing  excess  of  motion  in  the  balance,  as 
in  riding.  Chronometers  and  duplex  watches  are 
generally  constructed  without  banking^  and  in  this 
condition,  if  subjected  to  any  circular  motion  in  the 
plane  of  the  balance,  will  be  liable  to  repeat  the 
escapement  impulse  and  gain  excessively ;  ordinary 
lever  watches,  on  the  contrary,  have  bankings,  as  a 
necessary  consequence  of  construction,  and,  though 
they  cannot  overrun,  are  liable  to  great  acceleration 
on  time  from  reaction  of  the  balance  against  the  lever 
bankings,  which  also  subjects  the  escapement  to 
serious  injury.  A  remedy  for  these  objections  in 
chronometers  and  dnplcx  watches  was  found  in  my 
construction  of  douhU'rotaru  non-repetition  escape- 
ments by  various  modes,  which  I  may  more  fully 
describe  at  a  future  opportunity.  The  banking  error 
of  lever  watches,  after  a  groat  variety  of  experiments, 
I  first  effected  by  a  flexible  lever  arm,  and  afterwards 
by  single  and  double  banking  springs  and  single  and 
double  passing  springs  in  various  modes  of  applica- 
tion ;  but  the  error  was  finally  remedied  by  me  in  a 
more  simple  manner,  by  an  original  principle  of 
double  recoil  lockings,  designated  the  EesUicnt  Lever, 

Two  modes  of  thS  principle  were  published  in  the 
Revue  Chronometrique  for  January,  1857,  and  in  the 
Mechanics'  Magazine^  Oct.  2,  1858 ;  and  a  third 
mode,  in  addition  to  these,  in  my  Provisional  Specifi- 
cation of  an  intended  Patent,  March  6, 1858.  The 
improvements  consist  in  a  simplification  of  the  princi- 
ple and  work  by  omitting  the  use  of  banking  pins,  the 
banking  being  made  not  upon  the  lever,  but  upon  the 
locking  extremities  of  the  pallets,  in  the  following 
manner  :— In  the  first  instance,  the  common  ratchet- 
toothed  wheel  was  put  reversely  on  its  pinion,  so  that 
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the  doped  b*du  of  the  teeth  mored  in  the  dnring 


teeth  were  bent  ontirard,  at  on  angle  loMcieat  lor  the 
d^h  of  locking  :  the  former  back  of  each  looth  wm 
then  the  locking  face  bo  far  a»  the  bend,  and  the  lock- 
ing corner  of  each  pallet,  in  deicending  into  the  wheel, 
retted  sltemately  oa  the  root  portioa  of  each  looth 
thni  iDclined  forward  ;  the  abntmeat  of  each  pallet 
on  then  alopci  rendered  the  pallet  banking  complete. 
B7  thii  mode  of  banking  on  the  wheel  the  lerer  fork 
ii  required  to  terminate  a*  a  pair  of  thin  eilgea,  eepa- 
nted  by  a  narrow  notch,  adapted  to  a  smalt  flatted 
Hediinpulfe  pin  fixed  in  the  roller  or  in  the  balance 
arm.  This  completed  the  retilieat  principle  of  action, 
which  needs  no  guard  pin  or  roller  if  the  wheel  and 
pallet  action  is  properl/  made ;  bnt  the  guard  pia  and 
roller  may  be  ased  at  discretion,  and  when  complete 
the  eOcct  produced  is  the  prevention  of  all  liabilit/  to 
il^ory,  or  acceleration  on  time,  from  external  motioD 
of  the  watch,  with  rarions  points  of  conrenience  and 
working  advantage.  In  Diagram  Ho.  4  the  double 
l«coil  u  effected  by  a  dab-toothed  wheel,  cut  to 
represent  the  hent-tooth  wheel,  with  the  addition  of  a 
abort  angle  at  the  extremity  of  each  tooth.  Tlie  same 
effect  arises  if  the  additional  angle  is  made  on  the 
pallets,  adapted  to  the  ordinary  ratchet -toothed 
wheels,  or  eommon  club-toothed  wheels  ;  and  I  majr 
add,  that  all  the  larioos  modes  of  this  action  I  have 
found  to  aoswer  well,  and  can  onlv  give  a  preTerenee 
to  the  titaplcM  fonn  of  the  principle, 

K(yT>,— In  reference  to  the  Diagram  No.  S.  of  the 
Bemontoit«  Qravll;  Escapement,  it  will  readily  be 
seen  that  the  present  arrangement  and  principle 
admit  of  modification,  inasmnch  aa  the  wheel  may 
be  of  any  anmber  from  three  to  thirty  or  more  teeth, 
and  that  the  centres  of  moUon  of  the  roller  arms 
may  be  variously  disposed,  or  inverted  to  a  position 
nearly  agreeing  witn  the  centre  of  eospention  or 
centre  of  motion  of  the  qendulum,  in  wbich  can  there 
will  be  no  friction  at  the  centre  of  the  rollers.  In 
the  Diagram  So.  2  the  present  diagooal  action  of  the 
rollers  on  the  pendulam  indacca  a  slight  motion  of 
the  rollers,  both  in  unlocking  the  power  and  in  giving 
impulse  to  the  pendnlum,  but  the  amonnt  of  friction 
mdoced  it  too  Lttle  for  seriona  olnection.— J.  f .  C. 
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WHAT  IS  HOROLOGY! 

CCoHtuntedfrom  pa^  W,) 


The   History   of    Chbonoxetebs   and 
Pocket  Watches. 

The  department  of  horology  upon  the  his- 
tory of  which  we  now  enter  is  probably  the 
most  important  of  the  whole.  While  those 
progressive  improvements  in  machines  for 
timekeeping  at  which  we  have  rapidly 
glanced  laid  a  solid  foundation  for  the  super- 
Btractare,  it  is  in  chronometry  and  its  appli- 
cations that  we  find  the  climax  of  perfection 
attained.  It  must,  however,  be  borne  in  mind 
by  all,  that  this  perfection  is  but  comparative, 
lliere  still  exist  sources  of  error  and  uncer- 
tainty which  require  the  closest  scrutiny  and 
the  nicest  worbnanship  to  overcome,  while 
there  are  others  iAnate  in  the  principles  of 
the  mechanism  employed  which  can  only  be 
eliminated  by  further  improvements.  While 
great  accuracy  of  workmanship  and  care  in 
adjustment  are  generally  rewarded  with  suc- 
cess in  excellence  of  time  keeping,  there  are 
yet  faults  which  baffle  the  most  skUful  and 
can  be  only,  even  approximately,  removed  by 
a  lengthened  series  of  experimental  trials. 
Hence  the  necessity  for  further  efforts  to  im- 
prove, and  that  not  merely  from  the  mere 
mercenary  motive  of  gain  to  the  improver.  - 

No  good  can  possibly  result  to  any  one 
from  the  dogma,  that  enough  has  been  accom- 
plished, and  that  we  need  seek  no  further  for 
improvement,  but  remain  satisfied  with  our 
present  attainments.  Had  our  forerunners 
reasoned  thus,  horology  would  not  have  taken 
its  present  rank ;  had  we  reasoned  thus,  the 
Horological  Journal  would  not  have  existed. 

The  term  *'  chronometer  "  is  compounded 
of  two  Greek  words,  signifying  "time"  and 
*'  a  measure,"  and  means  literally  a  time- 
measurer.  Under  this  designation  we  might 
include  all  kinds  of  timekeepers;  but  the 
term  is  generally  used  for  those  instruments 
especially  constructed  with  a  view  to  great 
accuracy,  such  as  marine  timepieces,  employed 
for  the  purpose  of  ascertaining  the  longitude^ 
and  consequently  the  position  on  the  ocean  of 
the  ships  which  carry  them. 

These  timekeepers,  being  necessarily  con- 
structed so  as  to  perform  accurately  not- 
withstanding external  motion,  possess  many 
features  in  common  with  pocket  watches,  and 
therefore  the  history  of  both  runs  pretty  much 
in  the  same  channel ;  improvements  in  the 
one  class  being  speedily  adopted  in  the  other, 
and,  in  £ACt,  the  object  often  being  to  con- 


struct chronometers  of  a  saflldentljr  small 
size  to  be  worn  about  the  person. 

For  the  sake  of  completeness  it  maybe 
desirable  to  say  a  word  or  two  with  respect  to 
the  uses  of  marine  chronometers. 

The  surface  of  the  globe  is  Grossed  hy  a 
number  of  imaginary  Imes,  at  an  equal  dis- 
tance from  and  at  right  angles  to  each  other, 
called  the  lines  of  '<  latitude''  and  **  longitude." 
The  lines  of  longitude  are  longitudinal,  or 
parallel  to  the  pole  or  axis  of  the  earth  ;  and 
the  lines  of  latitude  are  at  right  angles  to 
them,  or  parallel  to  the  equator.   The  Unes  of 
latitude  are  numbered  north  and  south  of 
the  equator  as  a  starting  point,  and  the  longi- 
tudinal lines  are  numbered  east  and  west 
from  some  fixed  point — ^generally  the  Green- 
wich   Observatory    by   ships    sailing   from 
England  or  using  English  charts.    Now  it 
will  be  dear,  that  if  we  can  find  our  distance 
from  the  nearest  lines  of  latitude  and  longi- 
tude, and  can  find  the  numbers  of  these  lines, 
we  can  then,  by  drawing  them  upon  a  pro- 
perly constructed  chart,  ascertain  very  exaictly 
our  precise  position  on  the  surface  of  the 
earth.      The  latitude  is  got  at  by  simply 
measuring  the  altitude  above  the  horizon  of 
any  heavenly  bodies  which  we  may  be  able  to 
observe  with  the  proper  instruments,  and  then 
reducing  our  observations  by  means  of  the 
proper  tables.    Longitude,  however,  cannot 
be  so  ascertained,  owing  to  the  rotation  of  the 
earth  upon  its  axis,  and  the  consequent  appa- 
rent change  of  place  of  the  stars.    The  only 
way  at  getting  at  it  astronomically  is  by  the 
method  of  lunar  distances,  that  is,  the  appa- 
rent distance  of  the  Moon  from  certain  fixed 
stars,  which  varies  in  different  parts  of  the 
earth's  surface  and  at  different  hours.     The 
moon  is  nearer  the  earth  than  the  stars,  and 
consequently  appears  to  occupy  a  different 
position  with  regard  to  them  at  the  same  in- 
stant of  time  as  we  vary  our  station  on  the 
surface  of  the  globe.   Voluminous  tables,  and 
as  voluminous  calculations,  are  necessary  to 
reduce  the  elements  afforded  by  the  obseirva- 
tions  obtained ;  and  an  addition^  disadvantage 
in  using  the  lunar  method  in  finding  the 
longitude  exists  in  the  fact  that  the  moon  is 
not  always  visible.    Now,  difference  in  longi- 
tude is  nothing  more  nor  less  than  difierence 
in  time.      All  places  on  the  earth's  surface  to 
the  eastward  of  other  places  pass  the  sun's 
meridian,  or  the  meridian  of  any  star,  sooner 
than  those  to  their  west,  in  the  proportion  of 
four  minutes  to  every  degree  of  longitudinal 
distance.  If,  therefore,  we  can  ascertain  at  any 
moment  the  time  at  the  place  whenoe  we  have 
started  and  also  the  time  where  we  are,  the 
difference  between  the  two  reduced  will  give 
us  the  distance  between  those  two  points,  and 
consequently  our  longitude.   We  ^t  thft  \2ks&& 
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for  onr  own  poudon  by  obeervation  of  the 
son  or  stars,  and  our  chronometers  tell  us  the 
time  at  Greenwich. 

The  proposition  to  ascertain  the  longitude 
at  sea  bj  the  aid  of  a  timekeeper  was  first 
made  in  1630,  bj  Gremma  Frisius.  A  marine 
pendulum  clock  was  made  bj  Hooke,  and 
tried  by  Lord  KincardinCi  in  1662  ;  and 
Huyghens  also  made  one,  which  was  tested  at 
sea  by  Miyor  Holmes,  in  1614. 

The  subject  was  of  so  highly  important  a 
nature  in  connection  with  navigation  that  it 
soon  attracted  the  attention  of  various  govern- 
ments and  scientific  bodies ;  and  in  the  year 
1720,  and  subsequently  in  1747,  the  Academy 
of  Sciencea  of  Paris  offered  rewards  '^  for  the 
best  method  of  finding  the  hour  at  sea." 
llassey  and  Bemouilly  gained  these  prizes  by 
essays  on  the  subject. 

In  more  general  terms  the  British  govern- 
ment had,  in  1714,  offered  a  reward  of 
£10,000  for  any  method  of  determining  the 
longitude  within  the  accuracy  of  one  degree, 
of  £15,000  within  the  limit  of  40  geogra- 
phical miles,  and  of  £20,000  within  the  limit 
of  80  miles,  provided  such  method  should  be 
available  more  than  80  miles  from  the  coast. 
This  offer  was  the  result  of  the  labours  of  a 
committee,  of  which  Sir  Isaac  Newton  was 
one.  Subsequent  acts  of  parliament  modi- 
fied these  offers,  and  many  inventors  tempted 
by  the  rich  prize  essayed  to  gain  it. 

We  have  seen  how  the  variation  of  tempe- 
rature would  affect  an  ordinary  pendulum,  by 
altering  iu  length,  and  therefore  the  time  of 
its  vibration.  Now,  although  the  difiiculty 
about  the  pendulum  was  soon  got  over  by  the 
substitute  of  an  equally  weighted  balance 
and  pendulum  spring  in  marine  timekeepers, 
it  was  yet  found  that  if  the  pendulum  showed 
a  marked  difference  of  rate  in  various  tempe- 
ratures, the  balance  and  spring  was  still  more 
affected.  We  have,  in  fact,  a  far  more  delicate 
instrument,  and  one  much  more  easily  affected. 
An  uncompensated  watch  is,  in  fact,  a  metallic 
thermometer ;  and  it  would  be  quite  possible 
to  ascertain  the  degree  of  temperature  by  its 
altered  rate  of  going.  The  chief  source  of 
error  is  not  the  alteration  of  the  proportions 
of  the  balance,  but  the  effect  of  temperature 
in  relaxing  and  stiffening  the  delicate  baknce 
/    spring. 

Harrison,  after  long  labour,  in  1736,  com- 
pleted a  marine  chronometer  which  seemed  to 
fulfil  the  requirements  of  the  case.  This  time- 
keeper was  first  placed  on  board  a  ship  of  war 
going  to  Lisbon,  the  captain  of  which  attested 
that  Harrison  had  corrected  an  error  of  about 
a  degree  and  a  half  upon  his  return  to  the 
English  Channel.  In  1739  he  produced  one 
njxm  a  smaller  scale,  which,  from  experiments 


made,  promised  to  give  the  longitude  with 
even  greater  accuracy.  In  1741  he  finished 
another,  smaller  than  either,  which  appeared 
to  the  members  of  the  Royal  Society  more 
simple,  and  less  likely  to  be  deranged ;  and 
in  1749  he  received  the  gold  medal  which 
was  annually  awarded  by  the  Boyal  Society 
to  the  most  useful  discovery. 

Having  improved  and  corrected  this  third 
chronometer,  Harrison  applied  to  the  Com- 
missioners of  the  Board  of  Longitude  in  order 
to  obtain  a  trial  according  to  the  Act  of  Par- 
liament. This,  after  much  delay,  was  granted, 
and  his  son  was  allowed  to  take  a  voyage  to 
Jamaica  instead  of  himself.  William  Harrison 
embarked  at  Portsmouth  on  the  16th  Nov., 
1761.  After  18  days  navigation  the  vessel  was 
supposed  to  be  in  13^  60^  west  of  Portsmouth 
by  ordinary  calculations^  but  the  watch  marked 
15^  19',  and  was  at  once  condemned  as  useless. 
Harrison,  however,  maintained  that  if  a  cer- 
tain island  were  correctly  marked  on  the 
chart  it  would  be  seen  on  the  following  day  ; 
and  in  this  he  persisted  so  strongly  that  the 
captain  was  induced  to  continue  in  the  same 
course,  and  accordingly  the  island  was  dis- 
covered the  next  day  at  seven  o'doek.  In 
like  manner  Harrison  was  enabled  by  his 
watch  to  announce  all  the  islands  in  the  order 
in  which  they  would  fall  in  with  them.  When 
he  arrived  at  Port  Boyal,  after  a  voyage  of  81 
days,  the  chronometer  was  found  to  be  about 
nine  seconds  slow ;  and  finally,  on  his  return 
to  Portsmouth,  after  a  voyage  of  five  months, 
it  had  kept  time  within  about  one  minute 
five  seconds,  which  gives  an  error  of  about 
18  miles.  This  was  much  within  the  limits 
of  the  thirty  miles  prescribed  by  the  act  of 
1714  ;  yet,  several  objections  being  raised 
(chiefly,  it  is  supposed,  by  Dr.  Maskelyne, 
the  Astronomer  Royal,  who  gave  preference 
to  lunar  observations),  William  Harrison  was 
obliged  to  undertake  a  second  voyage,  the 
proof  from  the  first  not  being  considered  suffi- 
cient. He  embarked  again  on  the  28th 
March,  1764^  arrived  at  Barbadoes  on  the 
13th  of  May,  and  returned  to  Enghuid  on 
the  18th  of  September.  This  last  voyage 
left  no  further  doubt  of  Harrison's  claim  to 
the  promised  recompense,  his  chronometer 
having  determined  the  position  of  Barbadoes 
within  the  limits  prescribed  by  the  aot. 
£10,000  of  the  amount  was  accordingly  paid, 
and  the  remainder  was  promised  when  he  had 
sufficiently  explained  the  principle  upon  which 
his  chronometers  were  constructed  to  Maske- 
lyne,  Ludlam,  Mudge,  and  several  other 
eminent  men  appointed  by  the  Board  for  the 
purpose.  Considerable  delay,  however,  oe* 
curred  before  the  last  instalment  was  paid. 
Liberal  though  the  reward  appears^  it  most  be 


'fAi  noioui&KAii  JousNAt. 


itni 


remembered  that  Harrisoa  employed  his  ex- 
traordioarj  talents  on  the  subject  for  forty 
years  before  he  accomplished  his  object. 

The  principle  of  Harrison's  escapement 
was  what  is  called  a  remontoire,  or  re- winder ; 
a  construction  in  which  the  prime  mover  is 
^nployed  through  the  wheel-w^ork  in  winding 
up  a  delicate  spring  which  acts  more  imme- 
diately either  on  the  escapement  wheel  or 
upon  the  balance  staflf.  His  method  of  effect* 
ing  an  a^ustment  for  temperature  was  by  a 
eontriyance  known  as  a  compensation  curb. 
The  chronometer  which  won  the  prize  is,  we 
believe,  still  preserved  at  the  Greenwich 
Observatory,  dthough  it  can  be  seen  by  few 
in  that  necessarily  secluded  establishment. 

A  literal  copy  of  Harrison's  description  of 
his  timekeeper,  with  accompanying  engrav- 
ings, has  already  appeared  in  this  Journal. 

{To  be  continued.") 


A  FEW  WOBDS  IN  DEFENCE  OF 

ENGLISH  WATCH-WORK. 

Br  A  Mechanic. 

(jConUnued  from  page  104.) 

It  will  now  be  perceived,  that  if  tlie  spring 
Were  perfect,  and  if  consequently  every  vibra- 
tion were  absolutely  equal-timed,  the  per- 
formance of  the  piece  would  be  perfect,  what- 
ever the  quality  of  the  other  parts  of  the 
machinery.  Up  to  the  present,  however, 
such  has  not  been  found  to  be  the  cose  ;  for, 
notwithstanding  that  it  has  been  demonstrated 
(on  paper)  that  a  spring  of  a  spherical  form 
should  be  perfectly  isochronous  whatever  be 
its  length,  that  form  of  spring  has  never  been 
extensively  employed  ;  because  it  was  found 
that  the  cylindrical  form  was  very  capable  of 
adjustment  to  great  nicety,  was  more  easily 
fabricated  than  any  other,  and,  moreover, 
possesses  the  property  of  adaptability  in  the 
marine  department  beyond  every  other.  It 
most  be  remembered  that  special  departures 
from  perfect  isochronism  are  necessary  to 
counterbalance  certain  mechanical  defects— 
mimely,  the  disturbing  effect  of  the  maintain- 
ing impulse,  the  varying  friction  of  pivots, 
and  the  effect  of  thickening  oil  under  various 
temperatures,  if  we  would  properly  estimate 
the  value  of  a  particular  form  of  spring  as 
compared  with  any  other. 

It  is  in  the  study  of  the  properties  of  the 
pendulum  vpnng  that  English  chronometer 
makers  have  so  greatly  distingubhed  them- 
selves; for  they  seem  instinctively  to  have 
coDdadedi  that  here  was  to  be  found  the  por- 


tion of  the  machine  whose  devdopmeol  would 
reward  them  with  success.  .Kccordingly  thev 
tested  every  form — ^flat,  cylindrical,  coniciUy 
straight,  and  tapering;  and  it  is  to  thdr 
studies  that  we  are  indebted  for  the  know- 
ledge of  the  two  methods  of  adjustment,  VvUf 
that  by  length,  and  that  by  figure ;  and  it  is 
to  them  the  world  has  yet  to  look  for  some 
written  work  that  shall  perpetuate  the  know- 
ledge they  have  so  laboriously  acquired. 

Although  the  idea  had  already  been  acted 
upon,  of  improving  the  machine  by  equal- 
izing the  irregularities  of  the  first  mover»  it 
was  yet  percieived  that  a  train  of  whedsy 
however  nicely  executed,  transmitted  force 
with  considerable  irregularity;  and  therefore 
ingenious  mechanics  set  themselves  to  woric 
to  contrive  a  remedy  at  the  end  of  the  tramt 
justly  conceiving  that  the  irregular  impulse 
was  at  that  point  complicated  by  the  force  ab- 
sorbed by  unlocking  the  escapement, — a  dutj 
the  balance  has  always  to  perform*  Tbs 
endeavour  to  get  rid  of  this  potent  disturber 
has  prompted  the  greatest  variety  of  special 
inventions,  under  the  title  remonioire^  or  re- 
winder  of  a  part  of  the  body  of  the  docki 
chronometer,  or  watch. 

The  remontoire  may  be  described  as  a  con- 
trivance for  the  purpose  of  interposing  a 
governor  between  the  force  given  out  by  the 
troin  of  wheels  and  the  part  which  finally 
gives  impulse  to  the  balance,  whoso  capacity 
for  storing  force  should  be  constant  aud  deter- 
minable— say,  a  spring  bent  up  a  certaia  con- 
stant quantity,  or  a  weight  falling  a  certain 
constant  distance.  The  most  common  form 
of  this  governor  or  remontoire  being  a  double 
escapi'ment,  with  the  governing  portion  be- 
tween them  (spring  or  weight),  being  bent  up 
or  lifted  by  the  iirst,  and  actuating  by  its 
tension  or  fall  the  second. 

The  remontoire  principle  is  employed  occa- 
sionally in  clocks,  but  is  otherwise  quite 
abandoned ;  for  it  has  always  been  found  such 
a  waster  of  the  force  employed  to  drive  the 
machine,  that  the  residue  becomes  too  small 
and  delicate  to  yield  good  results  in  the  port- 
able departments  of  the  art.  Excellent  ex- 
amples are,  however,  to  be  found  amongst  the 
contrivances  of  English  watchmakers,  as  far 
back  even  as  the  vertical  escapement. 

As  might  have  been  anticipated,  early  in 
the  modern  history  of  horology  it  appeared 
evident  that  temperature  must  play  a  leading 
part  in  the  requirements  of  good  timekeepersi 
on  account^of  the  nearly  universal  expansion 
of  bodies  by  access  of  heat  and  contraction  by 
cold  ;  and  as  the  time  of  a  pendulum  is  deter- 
mined by  its  length,  and  that  of  a  balance  Iv 
the  lenQ;th  and  stiffness  of  the  spring,  whM^ 
plays  tae  part  of  gravity  in  a  portable  Wt^ 
chine,  any  rise  or  fall  of  tem^tnX^t^  ^^9N&& 
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necessarily  alter  the  time  of  either  pendulum 
or  balance,  llua  will  the  more  readilj  be 
acknowle^^  when  the  fact  is  stated,  that 
the  ordinary  diffarence  between  the  tempera- 
ture in  England  during  summer  and  winter  is 
equivalent  to  six  seconds  per  day  in  a  seconds' 
pendulum  with  an  iron  rod.  In  the  clock  the 
difficulty  was  soon  got  over  by  arranging 
metals  showing  great  differences  in  their  rate 
of  expansion  under  a  given  increase  of  tem- 
perature so  as  to  counteract  each  other  ;  ex- 
amples of  which  are  the  gridiron  pendulum 
and  the  mercurial  pendulum,  both  invented 
by  Englishmen,  and  both  so  excellent  as  to 
le^ve  Uttle  to  be  desired. 

The  gridiron  pendulum  takes  its  name  from 
its  form  resembling  a  gridiron ;  being  formed 
of  nine  parallel  rods,  five  being  made  of  steel 
and  four  of  brass,  the  total  length  of  each 
flort  representing  the  ratio  of  their  expansi- 
bility— ^namely,  100  to  60  or  thereabouts,  and 
80  arranged  by  attachment  to  cross  pieces 
thai  (acting  in  pairs)  all  the  more  expansible 
metal  elongates  upward  and  all  the  least  ex- 
pansible downwards,  the  centre  rod  (steel) 
having  the  weight  or  bob  of  the  pendulum 
suspended  to  its  lower  end.  The  form  of  the 
material  may  be  varied  considerably,  as  is 
'done  in  Troughton's  tubular  pendulum,  where 
two  brass  tubes  and  five  steel  wires  repre- 
sent the  nine  rods  of  the  regular  gridiron,  but 
the  principle  remains  the  same. 

The  mercurial  pendulum  is  simply  a  steel 
rod  carrying  a  jar  of  mercury,  whose  mass  at 
ohce  forms  the  weight  or  bob  of  the  pendulum 
and  its  oompensator ;  mercury  being  so  ex- 
pansible by  heat  that  about  11^  pounds  con- 
tained in  a  glass  jar,  so  as  to  form  a  column 
about  6^  inches  high,  suffices  to  compensate 
tiie  length  of  steel  necessary  to  form  a  seconds' 
pendulum. 

This  pendulum  is  now  employed  almost 
imiversally  for  astronomical  and  other  supe- 
rior docks,  and  really  deserves  the  prefer- 
ence, both  on  account  of  the  closeness  to 
pierfection  with  which  it  can  be  made  and  the 
readiness  with  which  it  is  adjusted. 

It  may  not  be  out  of  place  here  to  notice, 
that  in  the  final  critical  perfecting  of  this 
pendulum, — ^in  the  matter  of  the  simultaneous- 
ness  of  expansion  and  contraction  of  all  its 
parts, — and  in  the  equalization  of  the  mean 
and  extremes  in  wide  ranges  of  temperature, 
there  are  some  laurels  to  win  ;  to  which,  let 
ns  hope,  Englishmen  will  not  be  indifferent. 

(JTo  be  continued,) 


ON  THE  PITCHINGS  OF  WHEELS  AND 

PINIONS. 

The  perfection  of  pitchings  is  a  part  so 
essential  in  machines,  particularly  in  those 
which  measure  time,  such  as  clocks  and 
watches,  that  too  much  care  and  attention 
cannot  be  given  them.  It  has  been  thought 
necessary  to  mention  here  the  effects  which 
result  in  watches  from  bad  pitchings,  and  to 
give  afterwards  the  principles  on  which  the 
Uieory  of  pitchings  is  founded,  and,  finally,  to 
show  the  practical  means  of  making  good 
pitchings. 

When  the  curves  of  the  teeth  are  badly 
made,  the  wheel  drives  the  pinion  wi^ 
different  degrees  of  force ;  from  whence  it 
happens — 1st,  If  this  wheel  communicates  its 
force  to  a  balance,  that  the  balance  loses  its 
isochronism,  or  (which  is  the  same  thing) 
that  it  vibrates  with  different  degrees  of  velo- 
city, and  that  the  time  of  vibration  changes 
Wording  to  the  different  actions  of  the  wheel 
on  the  pinion.  2dly,  That  the  force  of  the 
mover  to  turn  the  pinion  ought  to  be  greater 
than  would  be  requisite  if  the  wheel  made 
the  pinion  to  turn  in  an  uniform  manner. 
This  excess  of  motive  force,  of  itself  alone, 
tends  (independently  of  other  variations)  to 
destroy  the  machine  by  the  frictions  which 
it  causes,  and  these  at  length  produce  varia- 
tions to  the  regulator. 

If  a  wheel  drives  a  pinion  which  is  too 
large,  or  (which  is  the  same)  whose  teeth  or 
leaves  are  more  distant  from  one  another  than 
those  of  the  wheel,  the  force  communicated 
by  the  wheel  will  in  part  be  destroyed  by  the 
leaves  of  the  pinion,  which  butt  against  the 
wheel  teeth.  This  force  so  destroyed  will 
require  that  a  greater  motive  force  be  used 
to  keep  up  the  motion  of  the  machine,  from 
which  will  result  friction,  wearing,  varia- 
tions, &c. 

If  a  wheel  drives  a  pinion  which  is  too 
small,  or  whose  teeth  or  leaves  are  less  dis- 
tant than  those  in  the  wheel,  it  will  happen 
that  a  tooth  of  the  wheel  acting  on  a  lever  or 
tooth  too  short,  the  pinion  will  turn  with  less 
force,  and  more  velocity,  as  will  be  seen  after- 
wards. It  will  again  follow  from  this,  that  a 
part  of  the  force  of  the  wheel  is  lost,  by  the 
drop  or  fall  of  the  tooth  driving  to  that  of  the 
next  which  is  to  drive  ;  the  pinion  will  then 
turn  with  a  part  only  of  the  force  of  the 
wheel.  Thus  the  mover  will  require  to  have  . 
a  greater  power  than  it  would  have  required 
if  the  wheel  drove  the  pinion  uniformly.  This 
excess  of  force,  and  the  inequalities  of  the 
pitchings,  will  tend  to  destroy  the  machine, 
and  to  make  it  vary,  &c.,  as  stated  above. 

And,  lastly f  when  wheel- work  is  composed 
of  wheels  and  pinions  whose  pitchings  ace 
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bad,  in  certaia  moyements  each  wheel  will 
act  on  its  pinion  with  the  greatest  advantage, 
and  then  the  force  transmitted  to  the  regulator 
will  be  the  greatest  possible ;  while  in  other 
instances,  each  wheel  acting  on  its  pinion 
with  the  least  advantage,  the  force  of  the 
mover  will  be  as  it  were  almost  annihilated, 
and  the  regulator  (pendulum  or  balance)  will 
receive  onlj  small  impulsions.  Now,  the 
force  of  the  mover  ought  to  be  sufficient  for 
the  least  favourable  case  in  the  pitchings; 
it  is  then  too  great  in  the  most  favourable 
case ;  from  whence  arise  the  inconveniences 
which  have  been  alreadj  remarked.  Upon 
the  whole,  this  is  what  results  from  badlj- 
made  pitchings. 

To  render  a  pitching  the  most  perfect 
possible,  and  to  avoid  the  inequalities  of  the 
curves  of  the  teeth,  in  the  case  even  of  the 
driving  after  the  line  of  the  centres,  pinions 
should  be  made  with  the  greatest  number  of 
teeth  or  leaves,  as  of  8,  10,  or  12,  &c. ;  by 
this  means  we  reduce  to  the  least  quantity  the 
obstacles  which  arise  from  the  driving  before 
and  after  the  line  of  the  centres^  and  the  curves 
of  the  teeth  becoming  insensible  there  results 
the  least  inequality,  should  they  even  be  badly 
formed.  For  the  pitching  of  pinions  of  6 
requires  ^tare  to  have  them  well-made,  not 
only  in  determining  the  size,  ivhich  varies, 
but  in  forming  the  curves  exactly,  and  to 
avoid  at  the  same  time  inequalities,  butting, 
friction,  &c. 

It  is  to  be  observed,  that  the  driving  before 
and  aflter  the  line  of  the  centres  differs  accord- 
ing to  the  number  of  the  teeth  of  the  wheels 
and  of  the  pinions ;  and,  according  to  the 
proportion  of  the  leaves  of  the  pinions  to  the 
number  of  the  teeth  of  the  wheel  ;  so  it  would 
be  proper,  that  for  each  different  number  we 
made  figures  of  teeth  in  large  size,  that 
thereby  we  could  determine,  in  all  cases,  the 
driving  before  and  after  the  line  of  centres, 
the  sixes  of  the  pinions,  and  the  excess  of  the 
teeth  of  the  wheel  beyond  the  primitive 
radios ;  for  it  is  again  necessary  to  remark, 
that  the  sizes  of  pinions  of  6,  for  example, 
or  any  other,  differ  according  as  they  make  a 
greater  or  less  number  of  turns  with  regard 
to  the  wheel.  Thus,  a  pinion  of  6  which  is 
driven  by  a  wheel  of  60  is  of  a  different  size 
from  the  pinion  of  6  which  is  driven  by  a 
wheel  of  30,  even  when  the  wheels  should  be 
of  a  size  proportioned  to  their  number  of 
teeth,  and  the  driving  in  both  cases,  not  made 
equally  before  andaftar  the  line  of  their  centres. 
Having  fixed  such  principles^  workmen,  in 
following  them  attentively,  will  make  good 
pitchings. 

M.  dels  Hire  seems  to  have  been  the  first 
who  showed  how  to  trace  the  curve  that  was 
best  adapted  for  the  teeth  of  wheels  and 


pinions,  so  as  they  might  turn  with  an  uni- 
form motion.  When  a  wheel  turns  a  pinion, 
it  may  be  said  to  drive  it ;  and  when  a  pinion 
turns  a  wheel,  it  may  be  said  td  be  leading 
the  wheel ;  the  one  being  a  quick^  the  other 
a  slow  motion. 

To  have  a  good  or  safe  pitching,  much  de- 
pends  on  the  proper  size  or  diameter  of  the 
pinion,  on  the  figure  of  the  wheel  teeth,  and 
of  the  pinion  leaves.  If  the  pinions  are  high- 
numbered,  that  is,  not  less  than  eight  or  ten, 
any  small  deviation  from  a  true  figure  may 
not  be  of  so  much  consequence  as  some  have 
attached  to  it.  •  •  In  the  sizing  of  pinions,  it 
is  no  doubt  desirable  to  have  them  as  large  in 
diameter  as  they  can  safely  be  admitted,  and 
rules  for  this  purpose  have  been  given  by 
several  artists, — founded  on  experience,  and 
agreeable  to  the  practice  of  the  best  workmen. 
When  the  teeth  of  wheels  are  cut,  and  the 
diameter  of  pinions  are  required  to  be  taken 
from  them,  callipers  or  spring  pinion  gauges 
are  used.  If,  for  example,  it  is  required  to 
make  a  pinion  of  16  teeth,  or  leaves,  give  an 
extent  or  opening  to  the  callipers,  or  gauge, 
so  as  to  take  in  6  teeth  of  the  wheel,  taken 
from  the  outer  flank  of  the  first  tooth  to  the 
outer  flank  of  the  sixth;— this  is  what  is 
called  sijl/uU  teeth. 
For  a  pinion  of-~^ 

15,  the  callipers  must  extend  not  quite 

to  the  flank  of  the  sixth  tooth. 
14,  take  6  teeth  on  the  points,  or  middle 

of  their  tops. 
12,  five  full  teeth  when  it  is  for  a  large 
wheel  of  a  clock  ;  and  when  it  is  for  a 
watch,  take  five  teeth  fully  on  the 
points. 
10,  four  full  teeth. 
9,  a  little  less  than  four  full  teeth. 
8,  for  a  clock,  four  teeth  on  the  points  ; 
for  watches,  take  four  teeth  on  the 
points,  less  the  fourth  of  a  space  of 
one  tooth. 
7,  in  a  clock,  three  full  teeth,  and  a 
fourth  of  a  space  of  one  tooth ;  for 
watches,  take  a  little  less  than  three 
teeth  of  the  wheel,  when  finished, 
by  forcing  the  callipers  or  gauge  over 
them. 
6,  for  clocks,  take  three  full  teeth  ;  for 
watches,  a  little  more  than  three  teeth 
on  the  points. 
6,  three  teeth  on  the  points. 
4,  take  two  square  and  full  teeth.  When 
the  pinion  leads,  take  two  square  teeth 
of  the  wheel  and  a  half  of  a  space  of 
one  of  the  teeth  more. 
In  general,  all  pinions  which  lead  ought  to 
be  somewhat  larger  than  those  which  are 
driven. — Thomas  Reid,  On  Cfocfe  andWaVcK- 
work. 


162 


THE  HOaOLOtflCAL  JOUBNAl. 


TRANSIT    INSTRUMENT. 

Por  the  conveotence  of  our  readers  we 
give,  ih  cODDOCtion  with  the  abstract  of  Mr, 
Bi^rr's  Lectures,  which  appeared  in  a  formei 
number  of  our  Journal,  an  eDgnv'ing  aac 
description  of  a  Transit  Instrument,  of  thi 
ordinary  "  portable"  congtruction. 

It  coDsistR,  oa  will  be  understood  from  thi 
before-mentioned  abstract,   of  an  achromatii 
telescope,    A,   mouiiteil  on  a  hollow  conica 
axis,  it.      The   ends  of  this  axis  are  ver; 
trulj  and  accuralcly  turned,  and  rest  in  th< 
fork  of  pieces  of  brass  cut  in  the  form  of 
Y.     Theise  pieces  have,  ihc  one  an  adjustmen 
up  and  down,  or  in  ahiiude,  and  the  other  t 
and  fro,  or  in  azimuth,  by  means  of  screwi 
the  headd  of  which  are  not  shown,  to  avoi 
coin  plication.     C  is  the  level,  supported  b 
T-sbaped  notches  upon  the  pivots  of  the  axi 
tnd  capable  of  being  reversed  end  for  cm 
D  is  the  vernier  and  tailpiece,  which  latter  m 
secqred  by  the  bending  screw  E,  so  that  the 
small  spirit  level  at  F,  which  is  attached  to 
it,  shall  have  the  bubble  exactly  in  the  centre. 
The  ring  G  is  graduated,  and  is  fixed  to  the 
axis,  and  nm  with  it,  so  that  the  divisions 
on    the    circle    being    set  by  means  of  the 
vernier  to  the  declination  of  the  star,  the 
telescope  is  in  the  right  position  for  obser- 
ving it  when  it  comes  to  the  meridian.     H  is 
the  lamp  for  illumintiting  the  transit  wires 
within  the  telescope. 


DESCBIPnON  OF  A 

HALF-SECONDS  CLOCK, 

ViTH  Spkikg  Rbmohtoiee  EacAPBHrax 
AND  Laminated  Plate  Com-BvaATion 
Pebdiildm. 

Imttneted   and  Made   bv  Thoius   C01.B,    No.  b, 
Ca^—trttt,  Holbora,  London. 

This  dock  is  made  with  the 
view  to  simplicity,  economy, 
and  correct  performance ;  the 
escapement  principle  being 
that  of  the  remontoire  in  its 
simplest  form. 

The  escapement  in  this 
model  eousists  of  an  escape 
wheel,  A,  of  five  teeth  only, 
but  may  be  made  of  any  Dum- 
ber suited  to  the  respective 
trun  employed,  aud  which 
wheel  acts  alternately  on  two 
linear  steel  springs,  6,  B;  each 
spring  being  formed  with  n 
shoulder  or  pallet,  C,  pear  tbe 
free  end,  for  locking  the  whW 
teeth  at  every  vibration  of  Yte. 
pendulum  in  both  direotiqns  df 
its  motion,  shewing  half'-Hr. 
conds  ou  the  dial  by  its  pceseRfc- 
arraugement,  or  full  MOOSdH 
where  a  seconds  pendulmpja 
employed.  ■..,:'..i 

The   wheel     tooth,    y^m. 
locked  on  either  side,  boldptilil 
respective  eprinxs  ia  teBm^ 
until  unlocked  by  the  pif)d*n 
lum  rod  coming  in  contact  with'  ' 
the    projectile     end    of     tfaift 
spring,  ao  raised  by  the  previous  action  of  Ibft 
wheel,  which  being  at  the  same  time  releasHi; 
the  wheel  advances,  and  instantly  r^sce  tbo- 
opposite  spring  ioto  tension,  and  locks  thereoB, 
while  tbe  force  of  the  first  spring  is  exerted 
iu  giving  impulse  on  the  pendulum,  at  th» 
commencement  of  the  descending  arc- 

The  arcs  of  vibration  produced  hy  {Uft 
principle  are  invariable  in  any  deterDHai4 
condition  of  the  springs,  but  will  admit,  of 
being  made  greater  or  less  by  opening  or 
closing  tbe  projectile  ends  of  the  springs. 

The  employment  of  springs  in  this  escape- 
ment instead  of  weights,  for  impulse  on  tbe 
pendulum,  bos  the  following  advantages : — 

IsL  There  being  no  pivots,  there  is  no  fric- 
tion, and  no  oil  required. 

2d.  There  is  no  liability  in  this  escaperoeot 
to  trip  on  the  lockings,  by  the  most  extreme 
difference  of  power  on  tbe  train  from  a  goiog- 
bnrrel. 
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3d.  Springs  for  impulse  on  the  pendnlum 
hare  the  advantage  of  preserving  a  more  uni- ' 
form  condition  of  strength,  relatirely  to  the  , 
strength  of  the  pendulum  aospensioa  spring,  ' 
iTTespectivelj  of  the  error  oa  time  by  dilats- 
tioD,  irhich  is  corrected  hj  the  compensation  for 
t«mperatnrei  the  three  springs  being  under  the  ! 
Buneinfluenceare  better  calculated  than  weight  j 
wonld  be,  for  producing  uniform  results. 

The  pendulum  bob  is  made  of  a  spherical 
form,  Ist,  for  concentrating  the  weight  of  i 
matter  in  the  smallest  apace ;  2dl7,  for  redu- 
cing atmospheric  resistance  ;  and  3rdly,  for 
preventing  the  tendency  to  rotate  with  the 
axis  of  the  rod. 

The  compensation  for  temperature  in  this 
clock  is  effected  by  a  modified  combination  of 
two  or  viore  laminated  plates  of  steel  end 
brass  ;  those  plates  snstaining  the  weight  of 
the  bob,  either  above  or  below  the  bob,  and 
foming  part  of  the  mass. 


These  laminated  compensation  plates  are 
formed  as  triangular  arms  from  a  oentre 
through  which  the  rod  passes,  the  plat«a 
having  perfect  and  frictionless  contact  with 
each  other  by  three  points  of  bearing,  those 
points  of  contact  being  edjustible  to  or  from 
the  centre  for  increaung  or  dimiaiahing  the 
compensating  power. 

The  general  plan  of  supporting  the  clock 
on  three  or  more  columns  has  the  advantage 
of  stability,  and  affords  the  convenience  of 
removing  the  movement  when  neoessary 
without  disturbing  the  pendulum. 

This  clock  is  intended  to  go  eight  days  by 
once  winding ;  and  the  calibre  of  the  wheel 
work  is  so  arranged  as  to  bring  the  winding 
square  outside  the  diameter  of  the  dial,  which 
prevents  injury  to  it,  or  interference  with  the 
bands,  which  may  be  set  bj  a  button  at  the 
back  of  the  dial  without  opening  the  glass. 


FERGUSON'S  MECHANICAL  PARADOX. 


[In  conformity  with  onr  promue,  wo  iosert  a  more  [  were    no    where   two   inches    asunder,  may 
eopioaidncriptioDoFfergaion's  "  Mechanical  Para- '  continually  approach  toward  one  another,  and 


xH.5^' 


A  person  who  has  made  but  little  progress 
in  the  mathematics,  though  in  other  respects 
learned  and  judicious,  would  be  apt  to  pro- 
I  it  impossible  that  two  lioes,  which 


yet  never  meet,  although  continued  to  infinity; 
and  yet  the  truth  of  this  proposition  may  be 
easily  demonstrated.  And  many,  who  are 
good  mechanics,  would  be  as  apt  to  pronounce 
the  same,  if  they  were  told,  that  although  the 
teeth  of  one  wheel  should  take  eq^ually  dcAf 
into  the  teeth  oE  t^irro  olAmti,  \\.  tSttoAi.  «!&'!«& 
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them  in  such  a  manner,  that  in  turning  it 
any  way  round  its  axis,  it  should  turn  one  of 
them  the  same  way,  another  the  contrary  way, 
and  the  third  no  way  at  alL 

On  a  very  particular  occasion,  about 
eighteen  years  ago,  I  contrived  a  small  ma- 
chine of  this  sort,  which  has  been  shewn  and 
explained  to  many  ;  and  which  I  shall  here 
describe,  and  explain  some  of  the  uses  it  has 
been  applied  to. 


ever.  This  is  the  case  with  the  card  of  the 
compass  in  a  ship,  which  still  keeps  one  of 
its  points  toward  the  magnetic  north,  let  the 
ship  be  at  rest,  or  s:iil  round  a  circle  of  many 
miles  diameter. 

Both  these  cases  may  be  exemplified  either 
by  a  cube  or  a  globe  having  a  pin  fixed  into 
either  of  its  sides  to  hold  it  by  :  we  shall 
suppose  a  cube,  because  its  sides  are  fiat.  Sit 
down  at  a  table,  and  hold  the  cube  by  the 


It  is  represented  to  view  by  Fig,  1  of  the  |  pin,  which  may  be  called  its  axis,  and  keep 
annexed  Engraving,  in  which  A  is  called  the  \  one  of  its  sides  toward  any  side  of  the  room. 


immoveable  plate,  because  it  lies  still  on  a 
table  whilst  the  machine  is  at  work.  B  C 
is  a  moveable  frame,  to  be  turned  round  an 
upright  axis,  a,  (fixed  into  the  centre  of  the 
immoveable  plate)  by  taking  hold  of  the  knob 
n,  which  is  fixed  into  the  index  h. 

On  the  said  axis  is  fixed  the  immoveable 
wheel  D,  whose  teeth  take  into  the  teeth  of 
the  thick  moveable  wheel  E,  and  turn  it 
round  its  own  axis,  as  the  frame  is  turned 
round  the  fixed  axis  of  the  immoveable  wheel 
D,  and  in  the  same  direction  that  the  frame 
is  moved. 

The  teeth  of  the  thick  wheel  E  take  equally 
deep  into  the  teeth  of  the  three  wheels  F,  G, 
and  H  ;  but  operate  on  these  wheels  in  such 
a  manner,  that  whilst  the  frame  is  turned 
round,  the  wheel  H  turns  the  same  way  that 
the  wheel  £  does;  the  wheel  G  turns  the 
contrary  way,  and  the  wheel  F  turns  no  way 
at  all. 

Before  we  explain  the  principles  on  which 
these  three  different  effects  depend,  it  will  not 
be  improper  to  Ha  some  certain  criteria  for 
bodies  turning  or  not  turning  round  their 
own  axes  or  centres  ;  and  to  make  a  distinc- 
tion between  absolute  and  relative  motion. 

1.  If  a  body  shews  all  its  sides  progressive- 
ly round  toward  a  certain  fixed  point  in  the 
heavens,  the  body  turns  round  its  own  axis 
or  centre,  whether  it  remains  still  in  the  same 
place,  or  has  a  progressive  motion  in  any 
orbit  whatever.  For,  unless  it  does  turn 
round  its  own  centre,  it  cannot  possibly  have 
one  of  its  sides  toward  the  west  at  one  time^ 
toward  the  south  at  another,  toward  the  east 
at  a  third  time,  and  toward  the  north  at  a 
fourth.  This  is  the  case  with  the  Moon, 
which  always  keeps  one  side  toward  the 
Earth,  but  shews  the  same  side  to  every  fixed 


orbit  in  the  time  she  goes  once  round  her 
orbit,  because  in  the  time  that  she  goes 
round  her  orbit  she  turns  once  round  her 
own  axis  or  centre.  On  the  contrary,  if  a 
body  still  keeps  one  of  its  sides  toward  a  fixed 
point  of  the  heaven,  the  body  does  not  turn 
round  its  own  axis  or  centre,  whether  it  keeps 
in  one  and  the  same  place,  or  has  a  progres- 


Whilst  you  do  this,  you  do  not  turn  the  cube 
round  its  axis,  whether  you  still  keep  it  in 
the  same  place,  or  carry  it  round  any  other 
fixed  body  on  the  table.  But  if  you  try  to 
keep  any  side  of  the  cube  toward  the  fixed 
body,  whilst  you  are  carrying  it  round  the 
same,  you  will  [find  that  you  cannot  do  so 
without  turning  the  pin  round  (which  is  fixed 
into  the  cube)  betwixt  the  finger  and  thumb 
whereby  you  hold  it ;  unless  you  rise  and 
walk  round  the  table,  keeping  your  face 
always  toward  the  fixed  body  on  the  table  ; 
and  then  both  yourself  and  the  cube  will 
have  turned  once  round  ;  for  the  cube  will 
have  shewn  the  same  side  progressively  round 
to  all  sides  of  the  room,  and  your  face  will 
have  been  turned  toward  every  side  of  the 
room,  and  every  fixed  point  of  the  horizon. 

2.  If  a  ship  turns  round,  and  at  the  same 
time  a  man  stands  on  the  deck  without  moving 
his  feet,  he  is  turned  absolutely  round  by  the 
motion  of  the  ship,  though  he  has  no  relatiYe 
motion  with  respect  to  the  ship.  But  if, 
whilst  the  ship  is  turning  round,  he  en- 
deavours to  turn  himself  round  the  contrary 
way,  he  thereby  only  undoes  the  effect  that 
the  turning  of  the  ship  would  otherwise  have 
had  upon  himself ;  and  is,  in  fact,  so  far  from 
turning  absolutely  round,  that  he  keeps  him-» 
self  from  turning  at  all ;  and  the  ship  turns 
round  him,  as  round  a  fixed  axis ;  although, 
with  respect  to  the  ship,  he  has  a  relative 
motion. 

Ftg,  2  is  a  small  plan,  or  flat  view  of  the 
machine,  in  which  the  same  letters  of 
reference  are  put  to  the  wheels  in  it  as  to 
those  in  fig,  1 ,  for  the  conveniency  of  looking 
at  both  the  figures  in  reading  the  description 
of  them.  W  S  E  N  is  the  round  immoveable 
plate ;  D  the  immoveable  wheel  on  the  fixed 


point  of  the  starry  heaven  in  the  plane  of  her    axis  in  the  centre  of  that  plate  ;  E  the  thick 


Sire  motion  m  any  orbit  or  direction  what-  (  gram  c^  b,c,d',  and  if  it  be  turned  round,  it 


moveable  wheel,  whose  teeth  take  into  the 
teeth  of  the  wheel  D  ;  and  F  is  one  of  the 
thin  wheels,  over  which  G-  and  H  may  be 
put,  and  then  F,  G,  and  H  will  make  a 
thickness  equal  to  the  thickness  of  the  wheel 
E,  and  its  teeth  will  take  equally  deep  into 
the  teeth  of  them  all.  The  frame  that  holds 
these  wheels  is  represented  by  the  parallelo- 
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can  give  no  motion  to  the  wheel  D,  because 
that  wheel  is  fixed  on  an  axis  which  is  fixed 
into  the  great  immoveable  plate. 

Take  awaj  the  thick  wheel  E,  and  leave 
the  wheel  F,  where  it  lies,  on  the  lower  plate 
of  the  frame.  Then  turn  the  frame  round 
the  axis  of  the  immoveable  plate  W  S  E  N 
(denoted  bj  A  in^.  1)  and  it  will  cany  the 
wheel  F  round  with  it.  In  doing  this,  F 
will  still  keep  one  and  the  same  side  toward 
the  fixed  central  wheel  D,  as  the  Moon  still 
keeps  the  same  side  toward  the  Earth  ;  and 
although  F  will  then  have  no  relative  motion 
with  respect  to  the  moving  frame,  it  will  be 
abaolutelj  turned  round  its  own  centre  g  (like 
the  man  on  the  ship  whilst  he  stood  without 
moTing  hb  feet  on  the  deck),  for  the  cross 
mark  on  jts  side  next  8  will  be  progressivelj 
turned  toward  all  the  sides  of  the  room.         ^ 

But  if  we  would  keep  the  wheel  F  from 
taming  round  its  own  centre,  and  so  cause 
the  cross  mark  upon  it  to  keep  always  toward 
one  side  of  the  room  ;  or,  like  the  magnetic 
needle,  to  keep  the  same  point  still  toward  one 
fixed  point  in  the  horizon  ;  we  must  produce 
an  effect  upon  F,  resembling  what  the  man 
on  the  ship  did  \rj  endeavouring  to  turn  him- 
self round  the  contrary  way  to  that  which 
the  ship  turned,  so  as  he  might  keep  from 
turning  at  all,  and  by  that  means  keep  his 
face  still  toward  one  and  the  same  point  of 
the  horizon.  And  this  is  done,  by  making 
the  numbers  of  teeth  equal  in  the  wheels  £> 
and  F  (suppose  20  in  each),  and  putting  the 
thick  wheel  E  between  them,  so  as  to  take 
into  the  teeth  of  them  both.  For  then,  as 
the  frame  is  turned  roimd  the  axis  of  the 
fixed  wheel  D  by  means  of  the  knob  n^  the 
wheel  E  is  turned  round  its  axis  by  the  wheel 
D ;  and,  fot  every  space  of  a  tooth  that  the 
frame  would  turn  the  wheel  F  in  direction  of 
the  motion  of  the  frame,  the  wheel  E  will 
coonteract  that  motion  by  turning  the  wheel 
F  just  as  far  backward  with  respect  to  the 
motion  of  the  frame,  and  so  will  keep  F  from 
turning  any  way  round  its  own  centre  ;  and 
the  eroes  mark  near  its  edge  will  be  always 
directed  towards  one  side  of  the  room. 
Whether  the  wheel  E  has  the  same  number 
of  teeth  88  D  and  F  have,  or  any  different 
number,  its  effect  on  F  will  be  still  the  same. 

K  F  had  one  tooth  less  in  number  than 
D  has,  the  effect  produced  on  F,  by  the 
turning  of  the  frame,  would  be  as  much  more 
than  counteracted  by  the  intermediate  wheel 
£,  as  is  equal  to  the  space  of  one  tooth  in  F  ; 
and  therefore,  whilst  the  frame  was  turned 
onee  round,  suppose  in  direction  of  the  letters 
W  S  £  N  on  the  immoveable  plate,  the  wheel 
F  would  be  turned  the  contrary  way,  as  much 
as  is  equal  to  the  space  taken  up  by  one  of 
its  teeUu    But  if  F  had  one  tooth  more  in 


number  than  D  has,  the  effect  of  the  motion 
of  the  frame  (which  is  to  turn  F  round  in  the 
I  same  direction  with  it)  would  not  be  fully 
counteracted  by  means  of  the  intermediate 
wheel  E  ;  for  as  much  of  that  effect  would 
remain  as  is  equal  to  the  space  of  one  tooth 
in  F ;  and  therefore,  in  the  time  the  frame 
was  turned  once  round,  the  wheel  F  would 
turn,  on  its  own  centre,  in  direction  of  the 
motion  of  the  frame,  as  much  as  is  equal  to 
the  space  taken  up  by  one  of  its  teeth  :  and 
here  note,  that  the  wheel  E  (which  turns  F) 
always  turns  in  direction  of  the  motion  of  the 
frame. 

And  therefore,  if  an  upright  pin  be  fixed 
into  the  lower  plate  of  the  frame,  under  the 
centre  of  the  wheel  F,  and  if  the  wheel  F  has 
the  same  number  of  teeth  that  the  fixed  wheel' 
D  has,  the  wheel  G  one  tooth  less,  and  the 
wheel  H  one  tooth  more  ;  and  if  these  three 
wheels  are  put  loosely  upon  this  pin,  so  as  to 
be  at  liberty  to  turn  either  way;  and  the 
thick  wh^l  E  takes  into  the  teeth  of  them 
all,  and  also  into  the  teeth  of  the  fixed  wheel 
D  ;  then,  whichever  way  the  frame  is  turned, 
the  wheel  H  will  turn  the  same  way^  the 
wheel  6  the  contrary  way^  and  the  wheel  F 
no  way  at  all.  The  less  number  of  teeth  G 
has,  with  respect  to  those  of  D,  the  faster  it 
will  turn  backward  ;  and  the  greater  number 
of  teeth  H  has,  with  respect  to  those  in  D, 
the  faster  it  will  turn  forward ;  reckoning 
that  motion  to  be  backward  which  is  contrary 
both  to  the  motion  of  the  frame  and  of  the 
thick  wheel  E,  and  that  motion  to  be  forward 
which  is  in  the  same  direction  with  the  mo- 
tion of  the  frame  and  of  the  wheel  E.  8o 
that  the  turning  or  not  turning  of  the  three 
wheels,  F,  G,  H,  or  the  direction  and  velocity 
of  the  motions  of  those  that  do  turn  round, 
depends  entirely  on  the  relation  between  their 
numbers  of  teeth  and  the  number  of  teeth  in 
the  fixed  wheel  D,  without  any  regard  to  the 
number  of  teeth  in  the  moveable  wheel  E. 


ON  THE  CAUSE  OF  ACCELERATION  IN 
NEW  CHRONOMETERS. 

Among  the  errors  yet  left  to  be  overcome 
in  chronometers,  the  acceleration  of  rate  is 
undbubtedly  deserving  of  the  greatest  con- 
sideration, inasmuch  as  it  makes  a  great 
amount  of  property  useless  for  a  con«; 
siderable  time.  At  least,  the  Greenwich 
trials  show  that,  while  the  compensation  can 
in  many  cases  be  made  perfect,  nearly  all 
chronometers  accelerate  more  or  less  on  their 
rates,  although  some  of  them  have  been  going 
for  several  years. 

As  no  writers  on  horology  have  written 
anything  upon  this  aub^QC^^  a.nii  m^  m^vs^^^^ 
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tka  fl«Id  of  the  tcbMopa,  aad  ■InMwt  In  the  plane  of  The    nmnben    and   amuDgement   of    the 

flie  «T«fa  of  wirei.    Tin  ibortert  of  tlma,  >,  muki  Tfheol-work  is   u    followB  :  —  SnppoBe    ths 

nmu  OT  Bngk  Morndi  upon  the  leBiiieDt  of  a  circle,  minata  hwid,  belonging  to  the  circle  of  ten 

o  ft  of  60°,  which  we  m»j  alio  nppoH  to  be  dirided  jaiaaUa,  to  be  carried  by  the  prolonged  srbop 

into  ten  parta,  or  teuhi  of  noondt.    The  prolonga-  ^f  ^^  tij^d  pinion  of  the  movement  t«ua  ; 

tk»  of  the  dirifioM  1, 3,  5. 7.  9,  detennine  the  di.-  j^g  number  of  the  third  wheel  on  this  pinion 

t«««ofthewi«emtheMd,«.that  aiejmargiTe  ^^^  ^   gO,  driving    the    fourth   pinion  of 

•^J^^TT^         I.™^?^^!?^    The  8  Icayc;  the  fourth  wheel  on  its  pinion  may 

ccunddenj.  of  U«  ^  with  on.  of  ^^^or  if  ^  ^  ^q  ^^^     ^^e  Bcape  pinion,  abo  of 

ntnatioa  In  the  nuddle  of  one  of  the  interrali  between     „,  '    .     °.,  '^_J'     ,  „t„i      e 

the  -ir«,  will  therefore  indicate  on^  two.  or  three  »  ^^^^^^  '^^^  ^  ■  "^^r}  7*^  ^ 

t«ihalTiethr«i.a.ai-.G.-,-.«;,yeSthe«ne  ^^^^-     The  mechaniflmof  thu  inateoment, 

dta«*k».  «•  the  to  in  the  aWronomicl  teleKope.  ^'"^^  ""^d  a  chronometer,  muat  be  nnder- 

Hon  ii  a  detent  for  >top[dnE  the  wbeal-work.  and  a  "too^  t«  act  in  the  manner  of  the  honrontal 

lu  naar  the  tje  for  enabling  it  to  read  ofF  the  °'  '^^^  escapements,  where  the  unpulse  u 

ninntoi  sad  the  Imi  of  Hcand>  npon  the  dial-plate  equally  divided,  so  that  the  scape  wheel  of 

E  p,  15  teeth  will  give  SO  beats,  making  a  com- 

1 1n  nring  thii  inttnunent,  the  obeerrer  mntt  notice  pl^^^  revoInUon  in  six  seconds.     On  the  arbor 

■pm  the  dial-plate  B  F,  the  minQte  and  lens  of  of  the  scape  pinion,  outside  the  frame  plate, 

mtoaOa,  a  few  leoondi  before  the  »ar  ha*  airired  at  is  fitted  a  collet  carrying  six  needle-formed 

the  -airea  i  then  railing  hia  e;a  to  the  field  of  the  arms,  the   radial   length   of    which   extends 

tekacopB,  h«  will  obserre  by  means  of  the  shortett  beyond  the  radius  of  the  scape  wheel  snffi- 

BMdls  a,  the  aniu  of  seconds  which  are  to  be  added,  ciently  to  reach  over  the  field  of  the  telescope. 

The  eye  of  the  obserrar  mnit  now  be  fixed  Mleljr  on  the  end  of  each  arm  carrying  a  small  disc. 

ifaa  tttt  whidi  it  abont  to  past  behind  the  first  win.  The  trun  in  this  case  is  of  conrae  18,000, 

and  oontbming  to  reckon  the  lecondi,  hj  obserrlag  giving  five  beats  per  second, 

laterally  and  indirectly  the  pusage  of  the  diac  m  over  Tour's  respectfully, 

Oa  ^virions  from  o  to  la    As  the  eye  can  nerar  be  Jauks  F.  Coia 

nmoted  for  a  moment  from  the  otar,  the  estimadon  of  July  istb,  ISiS. 
the  eitfiteentha  of  lecondi  tniut  always  be  perTormed 

by  indineC  Titian.    A  little  experience  will  obTionsly  

be  neoeMary,  to  enable  the  piactical  aitronomer  to  piKVPEmnw  wBnw  PTTST 

perfbna  thii  operation  with  facility  and  confidence  j  PEOTECTION  FROM  BUST, 

aad  it  is  Kaiad,  that  the  instant  of  the  transit  af  the  ^'>  f^  Editor  of  At  HarologicaJ  Jevnud. 

Mar  by  the  wire  can  thoj  be  obMrred  very  distinctly  Sir,— Polaris,  at  page  24,  in  his  objectaoaa 

to  iba  tenths  of  teconds-with  some  practice,  to  the  to  the  method  I  suggested  for  the  protection 

twsntieih  of  a  second,  and  even  to  some  hnndredths  ^f  th^  ^^^^     ^ng  of  the  chronometer  from 

of^a-cond^aiTwximatjoiL    IW.  mgenions  in-  ,„jt    ^^^^^   ^^"^^^     (he   acUon  that  takes 

•  T"  V,  ^  Z'^^  "?          of  tel«cope^  and  1^  i„  the  cell  of  a  battery  and  in  the  case 

^^^w.  think,  be  fonnd  of  great  ulOity  for  Yar«m.  ^f  ^  ^^^,^  sheathing,  but  over-calculates  the 

-Tl^Tu^ohJection.  boweTer,  of  a  practical  *"""-'   ^^l-^   P"'»«'*<^   ^"'^1^°  t^ 

aatnie,  which  we  tSiiTof  t^nseiuence  I  men-  "^ /".  "   »  /«!'  '"^^  ^^'V**!*  <^ 

tico.  and  which  we  fear  U  not  sss^ble  of  being  "ometer  to  which  it  might  be  attached  would 

tesBOTwl.    It  has  been  shewn  by  Dr  Brewster.  th«  "eedleasly  be  exposed  to  more  than  the  ave- 

wtiea  the  eye  taeagedy  directed  to  the  contemplation  "ge  oj  damp.         ,      ,     ,        ,      . 

of  one  olgert,  the  redna  i*  thrown  into  mch  a  sute,  \*^   contemplated   the   clearing  of  the 

thai  diena^iaaent    objects,  seen  1^  indirect  vision,  »"««  of  the  protector  every  time  the  chro* 

oGcteicnallyTiniihandre-appear.sathatiftiiied^ree  °™ieter  required  cleaning,  which,  as  it  woold 

(tf  attsotian  with  which  the  astronomer  is  obliged  to  '*'"°  ""^T  ^^^  weight,  could  be  done  without 

watch  the  motun  of  the  star  ihatl  be  found  capatde  of  materially  affecting  the  piece's  rate. 

doDwing  pontons  of  the  retina  into  a  state  of  parOal  "^^  principal  question,  however,  seems  to 

JBtniBHlity.  hs  may  lose  sight  of  the  disc  at  the  very  ™e,  the  way  in  which  galvanic  arrangement 

iaMaat  when  it  ouy  be  of  the  utmost  importance  to  "^''^  ^  that  suggested  would  comport  ilself, 

OttKniL"  ^^^  exciting  fluid  being  gaseous  instead  of 
liquid.    I  am,  jour's  obediently. 

By  an  appended  note  the  Editor  of  the  Gmokok. 

Edinburgh  Philosophical  Journal  states,  that  

he  WW  unable  to  give  a  description  of  the  ,  _  „  .     _ 

interior  amogenu^t    of  the    chronometer.  CLOCK  AND  WATCH-HAKERS'  ASYLUM. 

The  ori|^nal  hanog  been  placed  in  my  bonds  Too  much  praise  cannot  be  given  to  the 

aboot  ft  month  nnce,  lam  enabled  to  supply  executive  of  this  Institution  for  their  indefati- 

the  fiillinriog  perticulitrs  of  the  internal  con-  gable  exertions  in  placing  the  Asylam  in  the 

"■■•*"  high  position  it  now  hoUbi.    HLkj  ix  wi^vct»i& 
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to  prosper !  is  our  fervent  desire  ;  so  that  it 
maj  not  only  be  an  honour  to  the  trade,  but, 
bj  the  blessing  of  Providence,  a  boon  to  the 
poor  and  helpless.  It  is  therefore  with  much 
pleasure  we  have  to  state,  that  on  the  11th 
ultimo  an  election  of  a  further  number  of 
recipients  of  the  benefits  of  the  Asylum,  viz., 
of  two  males  and  one  female,  took  place 
at  the  Crown  Tavern,  Glerkenwell  Green, 
G.  Cablet,  Esq.  in  the  chair. 

The  minates  of  the  annual  meeting  of  February 
were  read  bj  the  Secretary,  Mr.  Q.  J.  Breese,  and 
confirmed  by  the  meeting. 

Messrs.  Castro,  £.  J.  Thompson,  and  Overan  were 
elected  Scmtineers  of  votes. 

The  ballot  having  been  kept  open  from  7  o'clock 
till  9  o'clock,  about  20  minutes  past  10  the  scrutineers 
made  their  report ;  whereupon 

The  Chaibxan  announced  the  result  as  follows : — 
Females— Mrs.  Sheppard,  1671 ;  Mrs.  Andrews,  723  ; 
tnd  Mrs.  Flatt,  21.  Males— Mr.  Stiles,  1554  ;  Mr. 
Qilling,  999  ;  Mr.  Burwash,  907  ;  Mr.  Boyce,  516  ; 
Mr.  Clarke,  128  ;  and  Mr.  Hamilton,  125. 

Xhe  Chaibman  then  declared  that  Mrs.  Sheppard, 
Mr.  Stiles,  and  Mr.  Gilling  were  the  successful  can- 
didates. 

The  Cff/viRMATff  congratulated  the  meeting  that  the 
Society  had  been  so  far  'successful  as  to  be  enabled  to 
hold  the  second  election  so  early.  They  had  much 
to  be  thankful  for  in  the  attainment  of  that  result, 
especially  looking  at  the  depressed  state  of  the  trade 
Three  more  inmates  were  added  to  those  who  were  at 
present  enjoying  the  benefits  of  the  Asylum.  That 
prosperity  had  not  so  much  resulted  from  themselves 
as  members  of  the  trade,  as  it  had  from  those  kind- 
hearted  and  excellent  Ladies  who  had  so  generously 
furnished  the  means  of  holdiug  the  bazaar.  To  them 
was  owing  the  liberal  contribution  of  articles  for  sale, 
and  the  great  success  which  had  attended  the  bazaar, 
notwithstanding  the  drawback  of  extremely  unfavour- 
able weather ;  but  for  the  proceeds  of  that  bazaar  the 
members  of  the  Asylum  would  not  then  be  exercising 
their  votes  in  the  election  of  candidates.  The  future 
of  the  Asylum  was  rather  hopeful.  Its  treasury  was 
not  empty,  nor  did  its  condition  look  very  despicable. 
He  was  inclined  to  think  that,  with  the  continued 
co-operation  of  the  trade,  they  would  be  able  to  have 
another  election  during  the  present  year.  In  making 
that  statement  he  was  not  speaking  officially,  but 
merely  expressing  his  private  opinion.  He  really 
thought  they  ought  to  fill  the  entire  of  the  houses 
during  the  next  year.  By  that  time  he  trusted  they 
would  see  such  a  decided  improvement  in  the  busi« 
ness,  and  that  their  subscriptions  would  be  augmented 
to  so  great  a  degree,  that  they  would  be  enabled  to  go 
to  work  and  fill  the  Asylum. 

Votes  of  thanks  were  passed  to  the  Chairman  nnd 
Scrutineers,  and  duly  responded  to,  and  the  meeting 
separated. 


MULTIPLYING  POWER   OF  WHEELS 
AND  PINIONS. 

If  the  multiplying  power,  or  number  of  re- 
▼olutions  produced  at  the  last  wheel  of  any 
number  of  wheels  and  pinions,  all  various, 
and  geared  in  succession  in  the  manner  of  an 
ordinary  train,  be  of  any  expressed  amount — 
say,  for  example,  as  by  the  train  of  an  ordi- 
nary watch,  there  will  be  no  difference  in 
result  of  motion  by  any  change  in  the  arrange- 
ment, supposing  other  wheels  and  pinions  of 
the  same  numbers  as  the  former,  differently 
sized  to  suit  each  other,  under  any  change  of 
connexion  between  the  respective  wheels  and 
pinions,  as  in  the  two  following  reverse 
cases:— 


Great  Wheel 

Centre  Wheel 

Third  Wheel 

Fourth  Wheel 


84  in  Pinion  12 

75  in  Pinion  10 

72  in  Pinion  9 

80  in  Pinion  8 


7  times 
7^  timea 

8  times 
10   times 


Great  Wheel  84  in  Pinion  8  =  10^  times 

Centre  Wheel  75  in  Pinion  9  =    8|  tunes 

Third  Wheel  72  in  Pinion  10  ==    71  times 

Fourth  Wheel  80  in  Pinion  12  =     6f  times 

The  effect  will  of  course  be  relatively  the 
same  by  any  other  train  of  wheel  work,  how- 
ever extended  or  diversified. 

J.  F.  Cole. 
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(Continued  from  page  127.) 

1799,  November  4.— No.  2351. 
GOUT,  Ralph.— The  title  of  this  invention  is  as 
follows :  *'  Certain  new  improvements  on  pedometen 
*'  and  pedometrical  watches,  for  the  purpose  of 
**  ascertaining  more  accurately,  and  with  greater 
<*  precision,  the  number  of  steps  the  wearer  makes  in 
"  walking,  and,  when  affixed  to  a  saddle,  the  number  of 
'*  paces  the  horse  makes  }  and  also,  when  affij^ed  to  a 
'*  curricle  or  other  carriage,  the  number  of  revolutions 
"of  the  wheel." 

1.  The  first  sort  is  placed  in  the  fob,  and  is  acted  on 
in  the  usual  way  by  a  pusher. 

2.  A  pedometer  of  any  sort  is  fixed  to  the  saddle,  and 
is  acted  on  by  a  small  machine  fixed  to  it ;  at  the 
bottom  of  which  is  a  crank  to  which  an  elastic 
martingale  is  attached.  Every  step  of  the  horse  pulls 
the  crank,  which  acts  on  one  end  of  a  lever  inside  the 
machine,  and  thus  the  pedometer  receives  its  impulse. 

I  The  lever  is  recalled  to  its  place  again  by  a  fmall 
spiral  spring. 
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8.  In  a  carriage,  the  pedometer  is  fixed  in  machmerj 
nmilar  to  that  for  a  saddle,  save  that  the  crank  ia 
omitted.  The  machinery  is  screwed  on  the  axletree, 
and  the  pedometer  receives  its  impulse  by  a  tooth  on 
the  nare  of  the  wheel  acting  on  a  tooth  which  is 
placed  on  an  arbor  inside  the  machine,  and  thna 
marking  the  reyolntion. 

[Printed,  7d.    See  Repertory  of  Arts,  yoL  13,  p.  73.] 

1803.  April  20.— No.  2700. 

DAT,  Saxusl.— A  watchman's  tell-tale  or  time- 
keeper. A  horizontal  wheel  has  on  its  upper  surface 
a  dial  showing  the  hours,  and  round  its  edge  or  side 
are  also  marked  the  hours.  The  part  of  the  surface 
ootaide  the  surface  dial  is  divided  into  cells,  each  cell 
corresponding  with  the  quarter  of  an  hour,  or,  if  the 
nxmaber  be  increased,  with  every  five  minutes.  By 
means  of  a  smaller  wheel  and  pinion  the  large  wheel 
is  set  in  motion  by  ordinary  clock  work  placed  below, 
and  is  made  to  go  round  once  in  1 2  hours.  As  it  moves 
round,  it  carries  the  cells  under  a  chink,  which  sinks 
down  from  a  box  above  the  wheel.  The  whole 
machine  is  placed  in  a  locked-up  case.  There  is, 
however,  a  small  door  which  will  open  to  give  access 
to  the  chink.  The  instrument  may  be  used  for  a 
variety  of  purposes,  such  as  the  following :—  A  watch- 
man, at  the  end  of  every  beat,  may  be  obliged  to  drop 
a  numbered  token  down  the  chink.  It  falls  into  one 
of  the  cells,  and  marks  the  exact  time  when  it  was 
dropped  in. 

Under  the  aforesaid  box  is  an  aperture  to  show  the 
hoars  marked  on  the  side  of  the  wheel,  and  below  that 
is  a  minute  diaL  These  can  be  seen  by  opening  the 
aforesaid  door. 

[Printed,  7d,    See  Repertory  of  Arts,  'wL  3  (second 
seriei),  p.  161.] 

1803,  May  28.— No.  2706. 

GOULD,  Chestbr. — *'  A  glass  on  a  new  principle, 
**  to  be  used  by  mariners  at  sea,  instead  of  the  common 
*'  sand  glasses,  when  heaving  the  log."  A  hollow  glass 
globe,  about  the  size  and  shape  of  an  orange  or  egg, 
with  a  hole  at  each  end,  the  holes  being  of  such  sizes 
respectively  that  the  glass,  being  filled  with  water, 
will  empty  itself  at  one  end  in  half  a  minute,  at  the 

other  in  15  seconds.    The  aforesaid  size,  shape,  or 

time,  may  be  varied. 

[Printed  Sd.  See  Repertory  of  Arts,  vol.  3  (second 
series),  p.  243  ;  and  Bolls  Chapel  Reports,  6th 
Beport,  p.  152.] 

1804,  May  14.--No.  2759. 

ELLIOT,  J06BPH  MosELET.— *'  Bepcaters  upon  a 
"  new  and  improved  principle,  so  as  to  repeat  the 
'*  hours,  quarters,  half-quarters,  or  every  five  minutes, 
*^  the  hour  first  and  then  the  divisions  thereof,  or  the 
**  divisions  of  the  hour  and  then  the  hour,  by  turning 
**  the  pendant  either  to  the  right  or  left,  with  one 
**  hammer  only,  and  which  may  be  made  either  bell  or 
•«  domb  repeaters."  By  moving  the  pendant  to  the 
right,  a  small  pallet  acts  in  a  rack,  and  causes  a  lever 
inside  the  watch  to  turn  on  its  axis  until  one  of 
two  arms  rests  against  the  hour  snail  an:l  is  stopped, 
tho  hammer  meanwhile  being  acted  on  by  means  of 


the  hour  rack.  By  moving  the  pendant  the  oontrary 
way,  a  sunilar  action  talus  place  with  regard  to  the 
quarter  snaiL  Either  operation  may  be  done  'first, 
and  as  soon  as  one  is  performed  the  lever  is  brought 
back  again  by  a  spring  barreL 

[Printed,  5(7.  See  Bolls  Chapel  Beports,  6th  Beport, 
p.  153.] 

1805,  March  26.— No.  2834. 

BOND,  Gbobob  Alexandbiu—  The  dial  plate  is 
made  of  some  transparent  substance,  and  a  light  is 
placed  behind,  so  that,  the  figures  on  the  dial  and  the 
hands  of  the  dock  or  timepiece  not  being  transparent, 
the  time  can  be  seen  in  a  dark  room.  In  order  that 
the  mechanical  part  of  the  clock  may  not  intercept 
the  light,  the  dial  plate  may  be  advanced,  and  the 
light  placed  between  it  and  the  part  which  contains 
the  works  ;  or  such  part  may  be  made  small,  and  the 
dial  large ;  or  the  movement  part  may  be  placed 
below,  or  on  one  side  of  the  dial. 

2.  An  improvement  in  enamelled  dials,  by  making 
a  plate  of  enamel  by  itself  of  sufficient  thickness  to 
admit  of  polishing.  This  is  fixed  on  a  metal  plate  by 
cement,  or  by  being  set  as  in  jewellery. 

[Printed,  5d,  See  Bepertory  of  Arts,  voL  7  (second 
series),  p.  161;  and  BoUs  Chapel  Beports,  6th 
Beport,  p.  153  ] 

1805,  November  19.— No.  2893. 

DE  L AFONS,  John. —  A  marine  alarum,  which  is 
a  substitute  for  the  half  and  quarter  glasses  used  at 
sea.  A  wheel  with  ratchet  teeth  turns  on  an  arbor, 
which]  passes  through  the  plates,  and  carries  a  handle, 
and  is  propelled  forward  by  the  main  spring.  Con- 
nected with  this  arbor  is  a  click  which  is  held  by  tiie 
ratchet  teeth  of  the  said  wheel.  As  the  wheel  revolves 
the  click  is  discharged  from  the  teeth,  which  gives 
liberty  to  the  arbor  to  turn  on  its  centre,  and  the 
handle  affixed  on  it  strikes  a  belL  This  handle  also 
strikes  a  nut,  which  causes  a  pump  piece  to  move,  and 
to  drop  a  pin  into  the  escape  wheel,  and  the  machine 
is  thus  stopped.  The  piece  thus  stopped  will  remain 
so,  when  the  handle  is  turned  to  the  quarter  or  half 
minute  or  other  time,  until  the  nut  is  pressed  down, 
which  discharges  the  pin  out  of  the  escape  wheel,  at 
the  exact  moment  required.  A  spring  bears  against 
the  pump  piece  to  keep  it  in  its  place  when  either  up 
or  down.  The  said  wheel,  ''when  designed  for 
*'  nautical  purposes,  turns  a  pinion  with  a  crown  or 
"  balance  wheel,  which  acts  in  a  common  verge  and 
*(  balance,  with  fans  or  fiys  to  adjust  it  accurately  to 
'*  time."  The  patentee  also  makes  his  machines  with 
a  rack  or  portion  of  a  wheel,  which,  when  it  has  acted 
on  the  pinion,  will  drop  off  by  the  power  of  the  main 
spring,  and  the  rack  itself,  or  any  piece  affixed  thereto 
strike  the  bell.  The  nautical  machine  may  also  be 
made  with  an  escapement  and  discharge. 

[Printed,  5d.  See  Repertory  of  Arts,  vol.  9  (second 
series),  p.  3.] 

1806,  October  30.— No.  2983. 

ELLIOT,  Joseph  Moselbt.— ••  New  improved 
^*  method  of  making  and  constructing  repeaters  or 
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OqIv  tliA  hour  axti  quarter,  bat  ftiM  to  tbt  itM  minatc^ 
wHli  one  >■— "T"^  onlj,  without  the  uaul  train  of 
^wdwoik. 

[Frii]ted,9<l  Bee  Bollj  Cliapd  Bepoiti,  Till  Bepoit, 
p.  103] 

1807,  December  Sl— No.  80B5. 

UANTON,  Joaspn. — "  An  inMrnment  or  machine 

"fitrtimekeeperitoact  in  Ticanni,  lo  comtntcted  that 

*  Ihef  naj  be  wDimil  np  ia  Tacnnm  nlicii  reqoired 

**  Tithont  admittiDf  the  eztenul  air.** 

[Frinted,  Sd  ScaBeperlorrof  &n«,ToL  16(.MC<md 
«T«),p.327.] 

1B08,  JannaiT  36.--No.  3I0S. 
SAVAGE,  OaoBOB.— A  method  of  regulating  the 
force  or  power  of  the  miinipriiig,  bj  the  introdnction 
of  aminor  tpring,  lobe  wonnd  np  by  the  main  ipring 
at  certain  periodi.  Ai  the  whe^  rerolre,  Mnne  pirn 
placed  in  a  imall  drcls  in  the  honr  wheel  force  np  a 
larer,  which,  by  meani  of  a  pallet,  unlock*  a  qoartei' 
[dece  which  coTer*  the  minor  iprisg.  Tbia  operation 
fgflfff  the  main  ipiiDg  to  wind  tip  the  minor  apnng, 
and  sdminiMcrt  an  eqoal  impeUing  power  to  move  the 
train  of  whecU. 

[FrintedfOif.  SoeBepertorjrof  Aits,  vol.  13  (Mcoad 
itriu),  p.  319 1  and  Bolls  Chapel  Beporte,  7th 
Beport,  p.  103.] 
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For  AcGUBT,  1859. 


TO    CORRESPONDENTS. 


3.  A.  Datib.  —  The  pages  of  this  Jonmal  are 
Hpecially  deroted  to  Horolog;  imd  the  AlUtd  Seimea. 
'Inew  latter  are  lerj  exteosire,  and  we  should  feel  at 
Ubertf  to  Introdnce  mj  inbject  actuall;  bearing  or 
likely  to  bear  upon  our  great  and  primaiy  object. 

A  Well-w»dbb.' — The  donation  of  One  Pound 
ha*  been  received  and  handed  over  to  the  Secretary 
of  the  British  Horotogical  loititnte. 
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VOLUME  II. 


SEPTEMBER   1,    1859. 


TO  OUR  READERS. 

WiTfl  the  present  Number  we  commence  a  New  Volume,  and  it  is  iisual  on  similar 
oecaaiona  to  aay  a  word  or  two  to  those  who  have  accompanied  us  thus  far  in  our  literary 
career. 

The  history  of  the  Horologioal  Journal  is  of  rather  a  peculiar  character.  It  was  not 
established  as  a  commercial  speculation,  and  was  not  intended  to  furnish  either  gain  or 
amusement  to  its  promoters.  It  was  intended  as  one  of  the  features  of  the  British  Hobo- 
logical  Institute,  and  had  for  its  object  the  publication  and  dissemination  of  practical  an4 
scientific  knowledge  relating  to  Horology.  It  was  also  placed  on  the  footing  of  the 
Journals  and  Transactions  published  by  our  various  learned  Societies^  each  member  of  the 
Institute  being  furnished  with  a  copy.  The  subject-matter  has  been  contributed  almost 
entirely  by  those  who  onginated  the  Institute,  and  the  work  of  editing  has  been  per- 
formed by  officers  of  that  body. 

It  is  not  for  us  to  speak  in  our  own  praise  as  to  the  literary  and  scientific  merits  of  out 
Journal ;  but,  as  a  proof  of  success,  we  may  mention  that  the  public  sale  now  nearly  pays 
the  expenses  of  printing  and  publishing,  and  we  are  thus  able  to  circulate  it  among  the 
members  of  the  Institute  without  charge  on  their  funds. 

It  unfortunately  happens  that  Clock  and  Watch  Makers  are  not  necessarily  literary.  We 
feel  this  rather  keenly  at  the  present  moment,  and  find  therein  a  greater  reason  for  the 
establishmeut  and  encouragement  of  an  Institution  which  will  not  only  have  the  effect  of 
teaching  watchmakers  more,  but  also  of  enabling  them  to  immortalize  and  render  permanent 
the  results  of  their  studies.  How  many  valuable  inventions  have  been  lost,  not  only  to  the 
public,  but  also  absolutely  to  the  inventor  himself,  for  the  want  of  ability  to  record  their 
detaib  with  pen  or  pencil !  Where  would  Sir  Isaac  Newton's  greatness  have  been,  had  he 
not  been  able  to  communicate  his  discoveries  to  the  world  ?  Of  what  avail  would  have  been 
the  contrivances  of  Hooke,  of  Graham,  of  Harrison,  and  of  Arnold,  had  they  not,  in  addition 
to  mechanical  talent,  possessed  the  power  of  registering  their  labours  for  posterity  ? 

It  may  be  supposed  by  some  that  the  knowledge  necessary  for  the  purpose  now  adverted 
to  is  incompatible  with  the  pursuits  of  a  practical  watchmaker, — that  the  pen  cannot  be 
wielded  by  the  same  hand  as  the  graver,  or  the  pencil  be  allowed  to  lie  by  the  side  of  the 
mandrel.  This  is  a  very  great  mistake.  There  is  no  profession  in  which  the  pen  and  the 
pencil  can  do  more  service  for  their  owners  than  among  watchmakers;  and  there  is  no 
trade  in  which  ability,  and  the  will  to  use  them,  will  not  more  surely  raise  the  possessor 
among  his  fellows. 
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We  must  confess  to  a  little  complacency  when  we  find  that,  in  spite  of  ohstacles,  we  have 
been  enabled  to  complete  our  First  Volume,  and,  more  than  this,  to  find  that  our  prospects 
are  infinitely  better  than  they  were  at  first.  The  treatise  on  Horology  which  has  appeared 
in  our  pages  has  been  exclusively  written  for  the  Journal ;  and  it  is  hoped  that  it  will,  when 
finished,  present  a  complete  epitome  of  the  general  history  of  the  subject  from  a  Watch- 
maker's point  of  view.  We  have  been  able  to  reprint  several  scarce  papers  of  interest,  and 
we  have  in  preparation  others  which  deserve  to  be  republished.  One  of  them  we  commence 
in  the  present  number,  in  the  form  of  a  Memoir  by  Le  Roy  on  Marine  Timepieces,  valuable 
for  its  depth  of  research  and  exactness  of  result,  and  mechanically  worthy  of  notice,  as 
describing  a  method  of  compensation  by  mercurial  tubes  which  has  been  revived  in  our 
own  day  by  Mr.  Loseby. 

The  courtesy  of  the  Honourable  Commissioners  of  Patents  enables  us  to  republish 
abstracts  of  all  Patents  relating  'to  Watchmaking,  the  most  remarkable  being  reproduced  in 
fall,  with  Engravings.  We  hope  that  this  with  other  matters  will  make  our  Journal 
valuable  as  a  work  of  reference,  as  any  intending  patentee  may  find  almost  at  a  glance 
whether  he  has  been  anticipated  or  not. 

We  also  propose  to  insert  a  collection  of  Tables  relating  to  various  matters  connected 
with  our  art,  obtained  from  the  best  sources.  We  shall  be  glad  to  receive  any  such  of 
value  which  our  readers  may  meet  with  ;  at  the  same  time  it  must  be  understood  that  we 
shall  not  hold  ourselves  responsible  for  the  correctness  of  any  that  we  have  not  ourselves 
calculated,  but  will  in  all  cases,  when  practicable,  give  the  name  of  the  author,  as  the  one 
responsible  for  accuracy. 

^  We  are  happy  to  say  that  the  British  Hobological  Institute  continues  to  fioorish. 
By  this  we  mean,  that  the  number  of  its  members  is  increasing, — that  its  influence  is 
spreading, — and  that  its  primary  object,  namely,  the  union  of  the  Trade  as  a  society  of 
scientific  men,  is  more  likely  to  be  accomplished  than  when  we  commenced  our  Journal. 
The  recent  election  for  officers  demonstrated  the  fact,  that  it  is  worth  while  even  to  contend 
ttit  office  in  its  ranks. 
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JUudge't  Improvement  in  Timekeepers. 

Tlie  last  portion  of  the  rewnrd  of  £20.000 
offered  by  the  Act  of  Queen  Anna  was  paid 
to  Harrison  in  1774  ;  nnd  n  new  Act  was  im- 
medintely  paosed,  limiting  the  rewanl  for  tlio 
future  to  £10,000,  aod  also  prescribing  a 
closer  rate  for  tlie  fiucceasful  timekeeper.  By 
tlie  first  act  the  chronometers  were  allowed 
four  minutes  of  error  in  six  weeks  ;  but,  by 
the  set  of  1774  the  same  amount  of  error  was 
not  to  be  exceeded  in  six  months.  Just  pre- 
viouj  to  the  passing  of  the  new  Act,  Mr. 
Thomas  Mudge  had  completed  and  proved  a 
chronometer,  which  was  similar  in  many  re- 
upccta  to  Harrison's.  In  consequence  of  not 
making  application  for  the  trial  of  his  time- 
keeper  at  n  sufficienlly  early  period,  Mudge  was 
obliged  to  compete  for  the  diminished  reward 
attached  to  the  more  accurate  rote  of  perform- 
ance prescribed  by  the  new  regulations.  The 
result  of  this  was,  that  the  chronometer  ex- 
ceeded the  limits  of  error  allowed  by  tlie  last  act 
while  it  was  much  withirv  thoae  under  which 

Mudge  lind  hoped  it  would  have  been  tested. 

In  the  four  trials  made  of  the  timekeepers  of 

Mr.  Mudge  by  Mr.  Maskelyne  from  the  years 

1776  to  1790  (the  first  of  which  trials  was  of 

No.  I  in  I776,lT77,and  1778,  and  the  second, 

third,  and  fourth,  of  the  pieces  denominated 

"Blue"  and   "Green,"  in    1779    and   1780, 

again  in  1783  and  1784,  and  subsequently  in 

1789  and  1790)  it  appeared  from  the  reports 

to  the  Board  of  Lonf^itude  that  none  of  the 

timekeepers  had  kept  time  within  the  limits 

of  the  act  of  Geo.  III.     Un  the  lat  of  Ma.ch, 

1777,    however,    the   Astronomer  Royal  re- , 

ported  to  the  board  that  the  first  watch  made  '  g^  a  reduced  price. 

by  Mr.  Mudge  had  only  gained    Im.  193.   in  i       —     "  - 

109  days;  in  consequence  of  which  it  was  re-  ' 

solved    that   i.'500  should     be   paid    to  Mr.  | 

Mudge  to  enable  him  to  finish  two  new  chro- 
nometers on  n  similar  construction  ;  but,  after 

ibis,  the  mainspring  of  No.  1  broke,  and  when 

replaced  the  piece  was  found,  on  a  trial  of  \5 

months,   to  have  gained  daily  8-6  seconds  at 

the   end  more  than  at  the  beginning  of  the 

trial.  Some  unpleasant  disputes  arose  be- 
tween Mr.  Mudge  and  the  authorities  with 

respect  to  these  trials,  the  details  of  which 

have  been  fully  published  in  certain  "  Narra- 
tives "  and  "  Answers,"  more  probably  to  the 

gain  of  the  printers  than   of  those  who  thus 

nppealed  to  the  public       Mr.  Mudge  went  so 

far  as  to  petition  the  House  of  Commons  for 

mn  inquiry  into  the  priaciples  of  construction 


of  his  timekeeper,  and  a  committee  was  ap- 
pointed for  the  purpose.  The  members  of 
this  committee,  with  the  addition  of  a  sub. 
committee  of  practical  and  scientific  men, 
drew  up  a  report,  in  which  they  speak  favour- 
ably of  Mudge's  plan  for  equalizing  the  force 
of  the  mainspiing,  and  also  of  the  ingenuity 
and  excellence  of  workmanship  displayed 
throuehout  the  piece.  At  the  same  time  they 
give  it  as  their  opinion,  that  no  "judgment 
can  he  formed  of  the  exactness  of  any  time- 
keeper by  theoretical  reasoning  uiwn  the  prin- 
ciples of  its  construction,  with  such  certainty 
OS  with  safety  to  be  relied  on,  except  it  be 
confirmed  hy  experiments  of  the  actual  per- 
formance of  the  machine." 

Tbpy  also  stated  that  chronometers  No.  36 
and  68  of  Mr.  Arnold's  construction  had  pone 
with  a  degree  of  accurai-y  greater  than  could 
be  shewn  on  any  corresponding  trial  of  Mr. 
Mudge's,  and  at  the  same  time  declare  It  as 
their  opinion  that  Mudge's  improvements 
likely  to  conduce  to  advantages  suffi- 
ciently important  to  attract  the  notice  of  Par- 
liament." On  these  grounds,  and  also  from 
the  fact  that  Mr.  Mudge  "  had  spent  his 
energies  in  the  hope  of  benefiting  the  public 
rather  than  to  enrich  himself,  they  recom- 
mend the  petitioner  to  the  attention  of  the 
House."  Accordingly,  in  the  year  1793, 
after  the  examination  of  various  witnesses, 
and  in  spite  of  the  opposition  of  the  Board  of 
Longitude,  the  House  of  Commons  awarded 
to  Mr.  Mudge  the  sum  of  £2500  in  addition 
to  the  £500  already  received  by  him. 

The  younger  Mudge  established  a  manufac- 
tory for  the  production  of  chronometers  on 
his  father's  principle,  but  he  was  a  great 
loser  by  the  speculation,  although  the  price 
put  upon  them  was  150  guineas  each  ;  for  by 
this  lime  Arnold  and  Eamsbaw  had  entered 
the  field,  and  supplied  their  timekeepers 


We  have  stated  that  Mudge's  timekeeper 
was  similar  to  Harrison's  in  various  points. 
The  chief  of  these  was  in  the  escapement, 
which  was  on  the  remontoire  principle.  The 
barret  also  was  of  a  similar  construction,  and  is 
shewn  in  Jig.  32.  A  is  the  edge  of  the  upper 
Fi0.  33.        


pkrtc,  md  B  of  tiie  piBar  piste  of  tbe  irame  ;  bftdr^ards,  reqmrmg  m  addhianBl 

the  barrel  ie  eompoaed  cf  two  distinet  parte,  tbe  dial  work.     With  a  fnaee  oF  7f 

C  aod  D,  irtddi  tofetlier  mar  be  deDomioated  piect  gtiee  for  d6  J1012F&. 

as  cptire  boa:,  of  WhwA  D  »  tbe  bodr  or  bc»x        ^^c  abrii^  tbe  fuDovin? 
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to  tbe  aaoie  parta.  It  mtj  thus  be  aeeo  that 
C  may  revolve  with  its  arbor,  £  F,  aeparatelj 
from  tbe  oUier  portion,  D.  G  in  both  fignrea 
ia  a  ratchet  wheel,  made  in  tbe  form  of  a  rim 
or  ring,  with  its  teeth  on  the  outer  surface, 
and  ia  fastened  to  the  lower  end  of  the  rim  of 
the  box  D,  so  that  a  small  part  projects  into 
the  boz«  This  has  a  shoulder,  making  the 
part  within  thinner  than  that  without,  as  in 
1lg»  33.  The  bottom  of  tbe  box,  a  a,  b  de- 
tached, and  jost  enters  inside  the  box ;  it  has 
a  eorrespoading  shoulder  at  tbe  circumference 
of  its  lower  plane,  which  rests  on  the  first 
shoulder  in  the  concave  prqjecting  part  of 
the  ratchet.  The  box  with  its  loose  bottom 
is  placed  on  the  plane  of  the  plate  A,  and  the 
bottom  a  a,  perforated  for  the  revolving  arbor, 
ia  secured  to  it  bj  screws^  so  that  though  the 
box  is  attached  to  the  plate  bjr  its  bottom,  its 
rim  with  the  ratchet  is  at  liberty  to  turn 
while  the  bottom  is  at  rest,  and  the  motion  of 
the  ratchet  will  be  free  or  impeded  in  propor- 
tion to  the  quantity  of  pressure  which  the 
fixing  screws  occasion  on  tbe  two  shoulders 
iJread/  described.  A  click  screwed  to  the 
plate  A,  and  taking  into  tbe  teeth  of  tlie 
ratchet  C,  will  hold  the  box  from  going  back, 
but  will  leave  it  at  libertj  to  revolve  in  the 
opposite  direction.  Suppose  the  spring  hooked 
in  tbe  usual  waj  to  the  inside  of  tbe  barrel 
and  to  tbe  barrel  arbor^  and  tbe  chain  coiled 
round  tbe  barrel  or  lid  C,  it  will  then  be  fteen 
that  when  tbe  chain  is  wound  away  by  tbe 
fusee,  It  win  pull  the  arbor  round,  and  tbe 
inner  end  of  the  spring  will  come  into 
action  first,  and  each  coil  will  follow  succes- 
sively up  to  the  centre. 

The  chain  Is  wound  round  tbe  fusee  in  a 
direction  which  moves  the  wheels  of  tbe  train 


Fig,  34  is  a  perspective  riew  of  tbe  eod^  of 
M ndge*s  tim^eee.  Three  pillars,  a  a  a,  sup- 
port a  smaller  eoneentric  frame  bearing  four 
friction  rollers ;  the  jHvot  of  tbe  halaaee  arbor 
runs  in  the  central  point  where  the  foor  roQars 
nearly  meet,  and  touches  the  drcunsferaiees 
of  each,  so  as  to  produce  a  rotatory  modoB  in 
each  that  lessens  the  fnction  at  the  pivot : 
6  6  is  a  metallic  sliding  piece,  filed  away  00  the 
side  next  the  centre  to  avoid  tbe  r^olating 
spring,  and  placed  on  the  plane  of  the  ood:  to 
adjust  one  of  the  curb  pins  for  regulatiiig  the 
piece  which  it  carries  underneath  it.  The 
cock  has  an  oblong  slit  in  it,  near  the  acrew 
at  6,  for  the  pin  to  move  backwards  and  for- 
wards during  tbe  act  of  adjustment,  and  the 
slider  itself  has  two  oblong  slits^ which  admit 
of  a  longitudinal  motion,  and  also  keep  it  in 
its  place  during  adjustment.  At  c  is  an  arbor, 
square  at  the  end  to  admit  a  key,  but  round 
below.  This  has  a  fine  screw  at  the  remote 
end,  which  presses  against  a  stud  d  in  tbe 
cock  where  there  is  a  third  opening  for  the 
stud,  the  part  e  being  turned  up  and  tapped 
to  suit  the  screw  on  tbe  arbor  of  adjustment. 
Between  e  and  e  is  a  nut,  divided  into  30^  on 
its  edge,  which  is  indexed  by  a  straight  line 
in  tbe  stationary  piece  through  which  the 
arbor  passes.  There  is  also  a  scale  at  f^  at- 
tached to  the  large  cock,  to  which  a  line  on 
tbe  slider  points,  and  moves  one  space  for 
every  entire  turn  of  the  screw,  cp  is  a  spring 
placed  on  the  cock  to  force  bacK  the  slider 
when  the  screw  has  a  retrograde  motion.  The 
slider  is  held  dowu  to  the  plane  of  the  oook 
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hj  tbe  screw  near  b  at  the  cnrb  pin,  and 
abM  hy  a  collet  going  over  the  Btud  d,  and 
pinned  on.  There  u  a  second  curb  pja  fixed 
on  a  detent,  or  strnight  piece  of  steel  riveted 
to  the  under  side  ot  the  piece  h,  and  crossing 
the  slider  at  right  angles.  This  curb  pin  is 
borne  bj  the  interior  extremitjr  of  the  detent, 
and  the  adjustment  is  made  by  tbe  sciew  and 
Studs  «,  screwed  into  tbe  cock,  and  fitted  aide- 


vajs  into  two  notches  in  the  piece  A,  the 
screw  oa  which  holds  the  whole  down,  k  is 
the  stud  of  the  regulating  Bpring,  and  /  a 
piece  intended  to  cover  the  second  screw  of 
the  large  cock,  which  screw  cannot  be  re- 
moved  until  the  cover  is  taken  off,  and  the 
cover  canuot  be  removed  until  the  spring 
Blud  is  removed.  This  is  necessary  in  order  (o 
secure  the  spring  from  iigary  in  taking  down. 


ff^.  38  exhitnts  the  second  balance  spring 
and  mechanism  of  compensation,  as  they 
appear  when  the  cock  in  ^.  32  is  removed 
from  tbe  upper  plate  of  the  frame,  a  a  is  a 
piece  of  brass  screwed  to  the  plate  by  the 
three  screws  ddd;  t  and/are  two  similar 
compensation  bars,  composed  of  brass  and 
steel  soldered  together,  with  their  po«tioRS 
reversed,  that  is,  the  piece  e  has  the  brass 
side  next  to  e,mA  the  piece /has  the  steel 
side  next  tof.  These  compoond  pieces,  seen 
in  a  detached  state  in  Jig.  36,  with  their 
interior  curved  ends  passing  each  other,  are 
■erewed  by  two  screws  at  their  outer  ends  to 
the  rimilar  pieces  g  and  g,  which  are  them- 
selves screwed  to  the  long  piece  a  a,  bnt  in 
roeh  a  way  as  to  be  a^Justible  when  the 
screws  are  not  home,  ^e  adjustment  is 
made  by  the  two  similar  screws  at  h  and  A, 
which  fit  the  studs  that  appear  at  i  and  i  in 
the  apertures  of  the  pieces  g  g  left  for  the 
stnds ;  and  by  these  and  two  other  smaller 
■tnds,  A  and  A,  is  preserved  the  parallelism  of 
the  motion  of  adjustment,  //is  a  lever  or 
detent,  carrying  a  curb  or  piece  with  two 
[nns  at  the  upper  end,  a  little  distance  from 
the  stud  m  of  the  regulating  spring,  and 
having  a  cnrve  to  avoid  tbe  balance  verge, 
tqgadwr  with  two  short  leven  near  the 
rOMBJed  pnjection  of  the  ooeks  h  and  c. 
nii  4Mrat  li  Hxed  ok  u  ubor  wUeh  Is 


pivoted  above  into  the  cock  fi,  and  below  into 
the  foot  n  of  the  cock  e,  which  is  let  down 
out  of  sight  through  an  aperture  in  the  plate. 
The  lever  of  the  detent  is  prolonged  back  to 
a  considerable  distance  behind  tbe  cock  to 
the  end  g  of  the  cross  piece  of  a  a,  in  which 
is  described  an  arc  of  a  circle  divided  into  20 
equal  parts,  to  indicate  as  a  thermometer  tbe 
BttoatioQ  of  the  curb  at  any  particular  time. 

Tbe  action  of  the  compensation  bars,  In 
the  timekeeper  denominated  "  Blue,"  is  as 
follows.  Brass  being  more  elongated  by  heat 
and  more  contracted  by  cold  than  steel,  the 
componnd  bar  e  with  the  brass  side  next  to 
c  will  become  concave  on  the  brass  side  in 
cold  weather,  and  its  remote  end  being  fast 
by  the  screws  to  the  fixed  piece  g,  the  in* 
terior  end  will  move  forward  and  press  below 
the  remote  tail  piece  of  the  detent,  which  will 
then  move  and  bring  the  curb  towards  o  ;  the 
other  compound  bar,  /,  in  the  mean  time 
becoming  convex  on  the  side  /  wiU  make 
way  for  the  motion  of  the  other  tsil  piece  that 
points  to  e,  by  falling  back  at  the  same  rate 
with  which  the  other  bar  moves  forward  t 
while  in  hent  the  contrary  of  these  motions 
will  take  place.  In  tbe  first  case  the  efiective 
length  of  the  spring  will  be  increased,  and  in 
the  latter  decreased. 

C3b  it  e«Nlwa«d;> 
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FERGUSON'S   MECHANICAL 
PAEADOX. 

(^Continued  from  page  165.) 

Having  solved  the  paradox,  and  described 
the  cause  of  the  different  effects  which  are 
produced  upon  the  three  wheels  F,  G,  and 
H,  we  shall  now  proceed  to  shew  some  uses 
that  may  be  made  of  the  machine. 

This  machine  is  so  much  of  an  Orbert,  as 
is  sufficient  to  shew  the  different  lengths  of 
days  and  nights,  the  vicissitudes  of  the  sea- 
sons, the  retrograde  motion  of  the  nodes  of 
the  Moon's  orbit,  the  direct  motion  of  the 
apogeal  point  of  her  orbit,  and  the  months 
in  which  the  Sun  and  Moon  must  be 
eclipsed. 

On  the  great  immoveable  plate  A  (see 
Jig,  1.)  are  the  months  and  days  of  the  year, 
and  the  signs  and  degrees  of  the  zodiac,  so 
placed,  that  when  the  annual  index  h  is 
brought  to  any  given  day  of  the  year,  it  will 
point  to  the  degree  of  the  sign  in  which  the 
Sun  is  on  that  day.  This  index  is  fixed  to 
the  moveable  frame  B  C,  and  is  carried 
round  the  immoveable  plate  with  it,  by  means 
of  the  knob  n.  The  carrying  this  frame  and 
index  round  the  immoveable  plate,  answers 
to  the  Earth's  annual  motion  round  the  Sun, 
and  to  the  Sun's  apparent  motion  round  the 
ecliptic  in  a  year. 

The  central  wheel  D  (being  fixed  on  the 
axis  Oy  which  is  fixed  in  the  centre  x)f  the 
immoveable  plate)  turns  the  thick  wheel  E 
round  its  own  axis  by  the  motion  of  the  frame ; 
and  the  teeth  of  the  wheel  E  take  into  the 
teeth  of  the  three  wheels  F,  G,  H,  whose  axes 
turn  within  one  another,  like  the  axes  of  the 
hour,  minute,  and  second  hands  of  a  clock  or 
watdiy  where  the  seconds  are  shewn  from  the 
centre  of  the  dial-plate. 

On  the  upper  ends  of  these  axes  are  the 
round  plates  iC  ^  L  ;  the  plate  I  being  on 
the  axis  of  the  wheel  F,  K  on  the  axis  of  G, 
and  L  on  the  axis  of  H.  So  that,  whichever 
way  these  wheels  are  affected,  their  respec- 
tive plates,  and  what  they  support,  must  be 
affected  in  the  same  manner  ;  each  wheel  and 
plate  being  independent  of  the  others. 

The  two  upright  wires  M  and  N  are  fixed 
into  the  plate  I ;  and  they  support  the  small 
ecliptic  O  P,  on  which,  in  the  machine,  the 
signs  and  degrees  of  the  ecliptic  are  marked. 
This  plate  also  supports  the  small  terrestrial 
globe  e  on  its  inclining  axis  /,  which  is  fixed 
into  the  plate  near  the  foot  of  the  wire  N. 
This  axis  inclines  2Z\  degrees  from  a  right 
line,  supposed  to  be  perpendicular  to  the  sur- 
fMoe  of  the  plate  J,  and  66^  to  the  plane  of 


the  small  ecliptic  O  P  which  is  parallel  to 
that  plate. 

On  the  Earth  e  is  the  cre8cent*5',{which 
goes  more  than  half  way  round  the  Earth, 
and  stands  perpendicular  to  the  plane  of  the 
small  ecliptic  O  P,  directly  facing  the  Sun 
Z :  its  use  is  to  divide  the  enlightened  half 
of  the  Earth  next  the  Sun  from  the  other 
half  which  is  then  in  the  dark  ;  so  that  it 
represents  the  boundary  of  light  and  dark- 
ness, and  therefore  ought  to  go  quite  round 
the  Earth ;  but  cannot,  in  a  machine,  because, 
in  some  positions,  the  Earth's  axis  would  fall 
upon  it.  The  Earth  may  be  freely  turned 
round  on  its  axis  by  hand,  within  the  cres- 
cent, which  is  supported  by  the  crooked  wire 
«7,  fixed  to  it,  and  into  the  upper  plate  of  the 
moveable  frame  B  C. 

In  the  plate  K  are  fixed  the  two  upright 
wires  Q  and  R:  they  support  the  Moon's 
inclined  orbit  S  T  in  its  nodes,  which  are  the 
two  opposite  points  of  the  Moon's  orbit 
where  it  intersects  the  ecliptic  O  P.  The 
ascending  node  is  marked  g^,  to  which  the 
descending  node  is  opposite,  below  e,  but  hid 
from  view  by  the  globe  e.  The  half  $i  T  c 
of  this  orbit  is  on  the  north  side  of  the 
ecliptic  O  P,  and  the  other  half  e  S  Q  is  on 
the  south  side  of  the  ecliptic.  The  Moon  is 
not  in  this  machine  ;  but  when  she  is  in 
either  of  the  nodes  of  her  orbit  in  the  heavens, 
she  is  then  in  the  plane  of  the  ecliptic :  when 
she  is  at  T  in  her  orbit,  she  is  in  her  greatest 
north  latitude  ;  and  when  she  is  at  S,  she  is 
in  her  greatest  south  latitude. 

In  the  plate  L  is  fixed  the  crooked  wire 
U  U,  which  points  downward  to  the  small 
ecliptic  O  P,  and  shews  the  motion  of  the 
Moon's  apogee  therein,  and  its  place  at  any 
given  time. 

The  ball  Z  represents  the  Sun,  which  is 
supported  by  the  crooked  wire  X  Y,  fixed 
into  the  upper  plate  of  the  frame  at  X.  A 
straight  wire  W  proceeds  from  the  Sun  Z, 
and  points  always  toward  the  centre  of  the 
Earth  e  ;  but  toward  different  points  of  its 
surface  at  different  times  of  the  year,  on 
account  of  the  obliquity  of  its  axis,  which 
keeps  its  parellelism  during  the  Earth's 
annual  course  round  the  sun  Z  ;  and  there- 
fore must  incline  sometimes  toward  the  Sun, 
at  other  times  from  him,  and  twice  in  the  year 
neither  toward  nor  from  the  Sun,  but  side- 
wise  to  him.  The  wire  W  is  called  the  solar 
ray. 

As  the  annual  index  h  shews  the  Sun's 
place  in  the  ecliptic  for  every  day  of  the  year, 
by  turning  the  frame  round  the  axis  of  the 
immoveable  plate  A,  according  to  the  order 
of  the  months  and  signs,  the  solar  ray  does 
the  same  in  the  small  ecliptic  O  P :  for. 
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this  ecliptic  has  no  motion  on  its  axis,  its 
signs  and  degrees  still  keep  parallel  to  those 
on  the  immoveable  plate.  At  the  same  time^ 
the  nodes  of  the  Moon's  orbit  S  T  (or  points 
where  it  intersects  the  ecliptic  O  P)  are 
moved  backward,  or  contrary  to  the  order  of 
signs,  at  the  rate  of  19^  degrees  every  Julian 
year  ;  and  the  Moon's  apogeal  wire  U  U  is 
moved  forward,  or  according  to  the  order  of 
the  signs  of  the  ecliptic,  nearly  at  the  rate 
of  41  degrees  every  Julian  year  ;  the  year 
being  denoted  by  a  revolution  of  the  Earth  e 
round  the  sun  Z  ;  in  which  time  the  annual 
index  h  goes  round  the  circles  of  months  and 
signs  on  the  immoveable  plate  A. 

Take  hold  of  the  knob  n,  and  turn  the 
frame  round  thereby  ;  and  in  doing  this  you 
will  perceive  that  the  north  pole  of  the  Earth 
e  is  constantly  before  the  crescent  g^  in  the 
enlightened  part  of  the  Earth  toward  the 
Sun,  from  the  20th  of  March  to  the  23d  of 
September,  and  the  south  pole  all  that  time 
behind  the  crescent  in  the  dark ;  and,  from 
the  23d  of  September  to  the  20th  of  March, 
the  north  pole  is  constantly  in  the  dark, 
behind  the  crescent,  and  the  south  pole  in 
the  light  before  it :  which  shews,  that  there 
is  but  one  day  and  one  night  at  each  pole  in 
the  whole  year  ;  and  that  when  it  is  day  at 
either  pole,  it  is  night  at  the  other. 

From  the  20th  of  March  to  the  23d  of 
September,  the  days  are  longer  than  the 
nights  in  all  those  places  of  the  northern 
hemisphere  of  the  Earth  which  revolve 
through  the  light  and  dark,  and  shorter  in 
those  of  the  southern  hemisphere.  From  the 
23d  of  September  to  the  20th  of  March,  the 
reverse. 

There  are  24  meridian  semicircles  drawn 
on  the  globe,  all  meeting  in  its  poles  ;  and 
as  one  rotation  or  turn  of  the  Earth  on  its 
axis  is  perfomed  in  24  hours,  each  of  these 
meridians  is  an  hour  distant  from  the  other, 
in  every  parallel  of  latitude.  Therefore,  if 
you  bring  the  annual  index  h  to  any  given 
day  of  the  year  on  the  immoveable  plate, 
you  may  see  how  long  the  day  then  is  at  any 
place  of  the  Earth,  by  counting  how  many  of 
these  meridians  are  in  the  light,  or  before  the 
crescent,  in  the  parallel  of  latitude  of  that 
place;  and  this  number  being  subtracted 
from  24  hours,  will  leave  remaining  the 
length  of  the  night.  And  if  you  turn  the 
Earth  round  its  axis,  all  those  places  will 
pass  directly  under  the  point  of  the  solar  ray, 
which  the  Sun  passes  vertically  over  on  that 
day,  because  they  are  just  as  many  degrees 
north  or  south  of  the  equator  as  the  Sun's 
declination  is  then  from  the  equinoctial. 

At  the  two  equinoxes,  viz.,  on  the  20th  of 
March  and  23d  of  September,  the  Sun  is  in 


the  equinoctial,  and  consequently  has  no 
declination.  On  these  days  the  solar  ray 
points  directly  toward  the  equator,  the  Earth's 
poles  lie  under  the  inner  edj^e  of  the  crescent, 
or  boundary  of  li^^ht  and  darkness ;  and,  in 
every  parallel  of  latitude,  there  are  twelve  of 
the  meridians,  or  hour  circles,  before  the 
crescent,  and  twelve  behind  it ;  which  shews 
that  the  days  and  nights  then  are  each  twelve 
hours  long  at  all  places  of  the  Earth.  And 
if  the  Earth  be  turned  round  its  axis,  you  will 
see  that  all  places  on  it  go  equally  through 
the  light  and  the  dark  hemispheres. 

On  the  21st  of  June,  the  whole  space 
within  the  north  polar  circle  is  enlightened, 
which  is  23^  degrees  from  the  pole,  all 
around  ;  because  the  Earth's  axis  then  in- 
clines 23j  degrees  toward  the  Sun  ;  but  the 
whole  space  within  the  south  polar  circle  is 
in  the  dark ;  and  the  solar  ray  points  toward 
the  tropic  of  Cancer  on  the  Earth,  which  is 
23 J  degrees  north  from  the  equator. — On  the 
20th  of  December  the  reverse  happens,  and 
the  solar  ray  points  toward  the  tropic  of 
Capricorn,  which  is  23|^  degrees  south  from 
the  equator. 

If  you  bring  the  annual  index  h  to  the 
beginning  of  January,  and  turn  the  Moon's 
orbit  S  T  by  its  supporting  wires  Q  and  B 
till  the  ascending  node  (marked  Q  )  comes  to 
its  place  in  the  ecliptic  O  P,  as  found  by  an 
Ephemeris,  or  by  Astronomical  Tables,  for 
the  beginning  of  any  given  year ;  and  then 
move  the  annual  index  by  means  of  the  knob 
n,  till  the  index  comes  to  any  given  day  of 
the  year  afterward,  the  nodes  will  stand 
against  their  places  in  the  ecliptic  on  that 
day.  And  if  you  move  the  index  onward, 
till  either  of  the  nodes  comes  directly  against 
the  point  of  the  solar  ray,  the  index  will  then 
be  at  the  day  of  the  year  on  which  ^he  Sun 
is  in  conjunction  with  that  node.  At  the 
times  of  those  new  Moons  which  happen 
within  seventeen  days  of  the  conjunction  of 
the  Sun  with  either  of  the  nodes,  the  Sun 
will  be  eclipsed ;  and  at  the  times  of  those 
full  Moons,  which  happen  within  twelve  days 
of  either  of  these  conjunctions,  the  Moon  will 
be  eclipsed.  Without  these  limits  there  can 
be  no  eclipse  either  of  the  Sun  or  Moon  ; 
because,  in  nature,  the  Moon's  latitude,  or 
declination  from  the  ecliptic,  is  too  great  for 
the  Moon's  shadow  to  fall  on  any  part  of  the 
Earth,  or  for  the  Earth's  shadow  to  touch  the 
Moon. 

Bring  the  annual  index  to  the  beginning 
of  January,  and  set  the  Moon's  apogeal  wire 
U  U  to  its  place  in  the  ecliptic  for  that  time, 
as  found  by  Astronomical  Tables  ;  then  move 
the  index  forward  to  any  given  day  of  the 
year,  and  the  wire  will  point  on  the  cma&L 


10 


tBM  H0BOLOOIOAL  JOOSNAL/ 


[Sim  1»  Mi. 


ecliptic  to  the  place  of  the  Moon's  apogee  for 
that  time. 

The  Earth's  axis  /  inclines  always  toward 

the  heginning  of  the  sign   Cancer  on  the 

small  ecliptic  O  P.    And  if  you  set  either  of 

the  Moon's  nodes,  and  her  apogeal  wire,  to 

the  heginning  of   that  sign,  and   tnm  the 

plate  A  about,  until  the  £arth's  axis  inclines 

toward  any  side  of  the  room  (suppose  the 

north  side)  and  then  move  the  annual  index 

round  and  round  the  immoveable  plate  A, 

according  to  the  order  of  the  months  and 

signs  upon  it,  you  will  see  that  the  Earth's 

axis  and  beginning  of  Cancer  will  still  keep 

toward  the  same  side  of  the  room,  without 

the  least  deviation  from  it ;  but  the  nodes  of 

the  Moon's  orbit  S  T  will  tnm  progressively 

towards  all  the  sides  of  the  room,  contrary  to 

the  order  of  signs  in  the  small  ecliptic  O  P, 

or  from  east,  by  south,  to  west,  and  so  on ; 

and  the  apogeal  wire  XJ  IT  will  move  the 

oontrary  way  to  the  motion  of  the  nodes,  or 

according  to  the  order  of  the  signs  in  the 

small  ecUptic,  from  west,  by  south,  to  east, 

and  so  on  quite  round.    A  dear  proof  that 

the  wheel  F,  which  governs  the  Earth's  axis 

and  the  small  ediptic^  does  not  turn  any  way 

round  its  own  centre;    that  the  wheel  6, 

which  governs  the  Moon's  orbit  O  P,  turns 

round  its  own  centre  backward,  or  contrary 

both  to  the  motion  of  the  frame  B  C  and 

thick  wheel  E ;  and  that  the  wheel  H,  which 

governs  the  Moon's  apogeal  wire  XJ  U,  turns 

round  its  own  centre,  forward,  or  in  direction 

both  of  the  motion  of  the  frame,  and  of  the 

thick  wheel  E,  by  which  the  three  wheeb 

Tf  6,  and  H,  are  affected. 

The  wheels  D,  E,  and  F,  h»ve  each  39 
teeth  in  the  machine ;  the  wheel  G  has  37, 
and  H  44  ;  as  shewn  in^.  3. 

The  parallelism  of  the  Earth's  axis  is  per- 
fect in  this  machine ;  the  motion  of  the  apo- 
gee very  nearly  so  ;  the  motion  of  the  nodes 
not  quite  so  near  the  truth,  though  they  will 
not  vary  sensibly  therefrom  in  one  year. 
But  they  cannot  be  brought  nearer,  unless 
larger  wheels,  with  higher  numbers  of  teeth, 
are  used. 

In  nature,  the  Moon's  apogee  goes  quite 
round  the  ecliptic  in  eight  years  and  312 
days,  in  the  direction  of  the  Earth's  annual 
motion ;  and  the  nodes  go  round  the  ecliptic, 
in  a  contrary  direction,  in  eighteen  years 
and  225  days.  In  the  machine,  the  apogee 
goes  round  the  ecliptic  O  P  in  eight  years 
and  four-fifths  of  a  year,  and  the  nodes  in 
eighteen  years  and  a  half. 

Notwithstanding  the  difference  of  the  num- 
bers of  teeth  in  the  wheels  F,  G,  and  H,  and 
their  being  all  of  equal  ^ameters,  they  take 
MetvUjr  well  into  the  teeth  of  the  thid^ 


wheel  £,  because  they  are  made  of  soft  wood. 
But  if  they  were  made  of  metal,  the  whed 
E  in  Jig.  1  ought  to  be  made  of  the  shape  of 
E  (seen  edgewise)  in  fig,  3,  with  very  deep 
teeth  ;  and  the  wheels  F,  G,  and  H,  in^.  1, 
of  diameters  proportioned  to  thdr  respective 
numbers  of  teeth,  as  F,  G,  and  H  in  fig.  3. 
And  then  the  teeth  of  these  three  wheels 
would  be  of  equd  sizes  with  those  of  the 
wheel  E  wherein  they  work,  and  the  motions 
would  be  free  and  easy,  without  any  pinching 
or  shake  in  the  teeth. 


LE  ROY'S  PRIZE  CHRONOMETER, 

WITH  A  MEMOIR  ON  THE  BEST  METHOD  OF 
MEASURING  TIME  AT  SEA. 


To  the  Editor  qf  the  HorobgiealJounud. 

Sir,^Thi8  extract  from  TQloch's  Philosophicd 
Magaziiie  for  1806,  contoining  an  interestiiig  acoonnt 
of  the  Prize  Chronometer  made  by  Le  Boy  for  the 
King  of  France,  I  have  much  pleasure  in  communi- 
cating. Yonr  obedient  serrant, 

34,  Great  Ormond  Street.  Thxo.  Qobdov. 


A  Memoir  on  the  best  method  of  meaevrmg 
Time  at  Sea,  which  obtained  the  double 
Prize  adjudged  by  the  Royal  Academy  of 
Sciences,  containing  the  Description  of  Ae 
Longitude  Watch  presented  to  His  Ma^ 
jesty,^  the  5th  of  August,  1776.  By  M. 
Le  BoTy  Ctoch-maker  to  the  King.f 

Translated  from  the  French  by  Mr.T.  S.  Etajts,  F JIS., 
of  the  Boyal  Military  Academy,  Woolwich. 


*<  A  great  deal  has  lately  been  said  on  the  sabject  of 
chronometers,  more  especially  with  regard  to  what  is 
contained  in  the  description  given  bj  M.  Le  Roy  of 
his  Umekeeper  ;  and  the  work  to  which  that  description 
is  sabjoined  being  now  in  the  hands  of  very  few 
persons,  the  TransUtor  thought  this  paper  in  Bnglish 
might  be  a  Talaable  addition  to  the  very  little  osefol 
matter  which  we  possess  on  that  branch  of  mechanics. 
It  has  been  asserted,  that  the  greater  part  of  the  im- 
proyements  in  chronometers  iatelj  laid  before  the 
Board  of  Longitude  are  mentioned  in  this  account  of 
Le  Roy*s ;  the  public  will  therefore  now  hare  it  in 
their  power  to  judge  for  themselves.  T.  8.  £.** 


**  Labor  onmia  yincit 

Improbus.*'  Vibo.  Oeorg,  lib.  L 

*  Louis  XV.,  King  of  France. 

f  This  Memoir  is  subjoined  to  the  "  VujfOffeJaitfar 
orare  duRoi  en  1768,  pour  iorouver  Us  montresmanmes 
inventA  par  M.  Le  jRoy  ;  M.  Cassixx,  fib.**  Fliritt 
1770, 4to. 
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Iktroduction. 

By  proposing  to  determine  the  best  method 
of  measuring  time  at  sea,  the  Academy  ap- 
pears to  require,  first^  such  a  measure  of  time 
as  may  give  to  mariners  the  knowledge  of  the 
longitude,  which  has  been  so  much  desired, 
that  for  many  ages  it  has  been  the  principal 
otject  of  their  researches,  as  well  as  of  astro- 
nomers and  philosophers  of  the  greatest  cele- 
brity. In  the  second  place,  by  the  expression 
"  to  determine "  the  Academy  appears  to  re- 
quire also  palpable  proofs  that  the  method 
proposed  is  the  best  possible. 

To  comply  with  these  requests,  I  shall 
divide  this  Memoir  into  four  parts. 

In  the  first  I  shall  go  through  the  different 
methods  hitherto  attempted,  or  which  can  be 
hereafter  tried,  for  measuring  time  at  sea  ;  I 
shall  make  known  the  insufficiency  of  most  of 
these  methods  ;  and  I  shall  show  that,  notwith- 
standing the  irregularities  of  our  portable 
watches,  we  are  thoroughly  persuaded  that 
the  best  means  of  obtaining  the  desired  mea- 
sure of  time  consists  in  a  kind  of  perfected 
watch. 

In  the  second  part  I  will  endeavour  to 
point  out  all  these  irregularities,  and  to  dis- 
cover the  different  causes,  physical  or  mecha- 
nical, whence  they  are  derived^  in  order  to  be 
more  in  a  state  to  correct  them  afterwards. 

The  third  shall  contain  the  description  of  a 
chronometer,  or  kind  of  lar^e  watch,  deposited 
with  this  Memoir.  I  shall  show  that  by  its 
construction  it  is  exempt  from  the  defects  re- 
marked in  common  watches,  and  I  shall  enter 
into  the  detail  of  the  expedients  which  have 
been  used  in  t|ie  workmanship  to  prevent  them. 

Lastly,  I  shall  terminate  this  memoir  by 
a  recapitulation  or  suite  of  observations,  form- 
ing so  many  parallels  to  the  methods  which  I 
have  employed,  with  those  that  may  be  made 
use  of  with  the  same  view.  I  hope  to  prove, 
by  experiments  and  palpable  reasonings,  that 
mine  must  obtain  the  preference.  If  I  suc- 
ceed, I  shall  be  well  paid  for  twenty  years 
consumed  in  these  researches,  since,  besides 
the  honour  of  being  crowned  by  the  Academy 
of  Sciences,  this  discovery  concerns  the  good 
of  hnmanity,  and  even  the  preservation  of  a 
number  of  lives.  If,  on  the  contrary,  my 
labour  is  without  success,  there  will  remain  at 
least  the  satisfaction  of  having  spared  no 
pains  or  expense  in  endeavouring  to  fulfil  the 
honourable  task  imposed  upon  me  as  a  man, 
a  patriot,  and  an  artist. 

PART  I. 

ExanunaiioH  of  different  methods  which  may 

be  tried  to  measure  time  at  sea. 

Moving   bodies  being   evidently  the  only 

measures  of  duration  of  time,*  that  nothing 

*  Le  Monnier,  InsUtutiimi  Astrommiques^  .p  157. 


may  be  omitted  on  so  important  a  subject,  let 
us  first  cast  our  eyes  on  those  whose  motions 
may  appear  capable  of  giving  an  exact  mea- 
sure of  time^ 

The  first  which  present  themselves  are  the 
stars.  The  perfection  to  which  telescopes 
have  been  carried,  the  successful  labours  of 
many  celebrated  astronomers  in  the  theory  of 
Jupiter's  satellites,  and  the  tables  which  they 
have  given  of  their  revolutions,t  give  us 
reason  to  believe  that  they  will  presently  come 
to  be  of  very  great  help  for  measuring  time 
at  sea :  the  same  must  be  said  of  the  theory 
of  the  Moon. 

But  when  we  shall  have  given  to  these 
tables  and  these  telescopes  all  the  perfection 
that  can  be  desired,  we  shall  find  that  they  are 
yet  insufficient.  We  cannot  always  see  the 
Moon,  still  less  the  satellites  of  Jupiter :  sup- 
posing^ even,  that  we  could  observe  them  as 
often  as  circumstances  require,  these  obser- 
vations are  in  some  degree  useless,  without 
an  instrument  that  would  preserve  the  hour 
with  exactness  after  we  have  determined  it 
by  the  sun.t 

The  observations  of  the  heavenly  bodies 
cannot,  therefore,  entirely  Ailfil  our  wishes  : 
let  us  therefore  look  among  the  bodies  which 
are  more  at  hand,  if  there  be  not  some  one 
which  by  motions  arising  from  different  causes 
would  be  proper  to  give  us  the  required  mea- 
sure of  time.  Those  which  offer  themselves 
first  to  our  examination  are  fluids^  and  solids 
reduced  into  insensibly  small  parts,  forming 
clepsydras  and  sand-glasses;  bodies  falling, 
or  making  oscillations  by  their  gravity  com- 
bined with  their  inertia  ;  the  vibrations  of 
magnetic  bodies ;  and  those  which  solids  make 
by  the  help  of  an  elastic  force,  &c.  By  re- 
flecting we  shall  presently  find,  that  of  all 
bodies  in  motion  there  are  only  the  latter 
which  can  with  any  exactness  measure  time 
at  sea. 

It  appears,  first,  that  all  bodies,  whether 
fluid  or  solid,  moving  by  the  effect  of  their 
gravity  are  by  that  alone  inadmissible  in  the 
present  case.  Besides  that  their  motion  will 
be  always  more  or  less  accelerated  or  re- 
tarded by  the  shocks  that  they  will  receive 
from  the  ship,  we  know  also  that  their  gra- 
vity is  variable  under  different  parallels ;  it 
is  therefore  not  probable  that  we  can  ever 
correct  this  source  of  irregularities. 

I  know  of  no  other  person  except  Sully,^ 
who  in  his  marine  or  lever  clock  has  pretend- 

f  See  the  Essaj  on  the  Theory  of  Japiter's  Satellites 
hj  M.  Baillj;  and  Jeaurat's  Tables. 

X  This  remark  is  H.  Daniel  Bemoailli's,  p.  SI  of 
his  Recherchu  Mechan.  et  Astron,  swr  la  meilUwre 
maniire  de  trouver  thettre  en  mer^  ffc, 

^  See  the  machines  approved  by  the  Academy  of 
Sciences,  and  the  anthor's  abridged  deacrivtiotu 
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ed  to  have  obviated  them  on  this  principle, 
that  by  adding  proportionally  weight  to  the 
balance  and  to  the  lever,  the  rate  of  the  clock 
would  not  be  changed  ;  but  the  Academy,  in 
approving  the  efforts  of  this  artist,  declares  in 
its  report  that  it  does  not  adopt  all  his  reason- 
ings. Nothing  can  be  more  deceitful  in 
effect  than  that  on  which  he  founded  this 
pretended  property  of  his  clock.  To  convince 
ourselves,  let  iis  remark,  that  the  vibrations 
of  his  regulator,  like  those  of  a  pendulum,  are 
produced  by  the  force  of  inertia  combined 
with  that  of  gravity  ;  that  the  first  cause 
operates  principally  on  the  balance,  whose 
gravity  has  no  influence  on  the  time  of  vibra- 
tion ;  that  the  second  resides  in  the  lever, 
whose  inertia  has  very  little  effect,  because 
it  descends  almost  vertically  ;  and  that,  lastly, 
the  time  employed  in  each  vibration  depends 
on  the  proportion  which  exists  between  the 
balance  and  the  lever,  that  is  to  say,  the 
same  as  in  the  pendulum,  the  ratio  of  inertia 
to  that  of  gravity. 

The  experiment  which  Sullyf  made  before 
the  Academy  proves  nothing.  When  by 
adding  matter  to  his  balance  he  augments  its 
gravity,  he  makes  also  the  force  of  inertia  to 
increase  in  the  same  proportion ;  but  under 
the  pole^  its  gravity  augmenting  without  its 
quantity  of  matter  changing,  its  inertia  would 
not  experience  any  increase.  ^ 

In  heavy  bodies  in  motion,  to  compensate 
the  effect  of  their  different  gravity  in  various 
climates,  (an  effect  which  may  go  so  far  as  to 
retard  a  seconds  pendulum  two  minutes  in 
twenty- four  hours  when  removed  from  the 
parallel  of  Paris  to  the  equator),  it  would  be 
necessary  to  find  an  expedient  by  means  of 
\yhich  their  inertia  should  be  proportioned 
always  to  the  increase  or  alteration  of  their 
gravity  ;  but,  the  force  of  inertia  of  bodies 
being  a  first  and  unalterable  cause,  this  does 
not  appear  possible. 

In  vain  would  they  pretend  to  estimate  the 
difference  we  have  just  spoken  of  by  keeping 
a  register  of  the  parallels  under  which  they 
would  navigate,  and  of  the  time  which  they 
would  remain  there,  besides  all  the  difficul- 
ties of  this  method,  and  the  very  complicated 
calculations  which  it  would  require,  it  cannot 
be  exact  without  a  perfect  homogeneity  in 
the  different  parts  of  the  earth,  which  homo- 
geneity appears  to  be  contradicted  by  the 
observations  of  the  different  lengths  of  the 
seconds  pendulum  made  in  different  climates. 
It  supposes,  moreover,  that  the  sailor  can 
know,  several  times  each  day,  at  what  height 

+  Abridged  Desiiription.  p.  7.    In  this  experiment 
Sully  attempted  to  prove  that  the  unequal  gravity  of 
bodies  in  diflcrent  latitudes  produces  no  change  in  the 
goings  of  his  machiue.—T,  S.  E. 


he  is ;   which  is  a  very  strained  supposition. 

A  long  detail  on  this  subject  would  be  use- 
less. We  know  sufficiently  the  defects  of 
clepsydras  and  sand-glasses ;  we  are  not 
i":norant  of  the  inconveniences  of  the  circular- 
triangular  pendulums  &c.  proposed  by  M. 
Iluygens,  or  of  those  coupled  together  by 
wheels  acting  in  each  other,  like  those  tried 
by  the  late  M.  Dutertre.*  Experience  has 
sufficiently  shown  the  defects  of  these  methods 
and  of  many  others,  which  for  this  reason  I 
shall  pass  by  in  silence. 

I  come  now  to  bodies  which  make  vibra- 
tions by  their  inertia  combined  with  that  uni- 
versal force  which  directs  the  needle  of  a 
compass. 

The  celebrated  Dr.  Hooket  thought  that  we 
might  apply  it  advantageously  to  a  clock  in 
the  quality  of  a  repjulator.  But  Graham, 
having  observed  at  different  times,  and  during 
the  same  interval  of  time,  the  number  of 
vibrations  of  the  needle  of  a  compass  made  and 
suspended  on  a  pivot  with  the  greatest  care, 
found  that  it  was  not  always  constant. 

I  have  observed  also,  by  means  of  an  instru- 
ment which  I  call  a  magnimeter,  which  by  a 
long  index  marks  on  a  limb  the  variations  of 
magnetism,  first,  that  this  force  in  a  body 
changes  according:  as  it  is  well  or  ill  placed  in 
the  direction  of  the  magnetic  meridian,  ac- 
cording as  it  is  more  or  less  elevated  in  the 
atmosphere,  and  according  to  the  different 
degrees  of  heat  and  cold.  I  have,  besides, 
observed  that  thunder  produces  sensible  vari- 
ations in  these  forces,  and  that  in  the  aurora 
borealis  there  happen  also  considerable 
changes,  as  they  have  observed  in  Sweden. 
I  only  mention  these  experiments,  the  detail 
of  which  would  draw  me  too  much  aside  from 
my  subject :  I  hope  some  day  to  give  an  ac- 
count of  them  to  the  Academy. 

There  now  remain  only  the  bodies  in  vibra- 
tion by  the  help  of  the  elastic  force.  Every 
thing  induces  us  to  presume  that  these  are  the 
most  proper  to  procure  the  required  measure 
of  time.  The  regularity  of  certain  watches 
which  are  executed  daily,  but,  above  all,  the 
trials  that  have  been  made  with  the  time- 
keepers of  the  celebrated  Mr.  Harrison,  the 
recompence  that  he  merits  for  them,  confirm, 
in  some  degree,  what  was  before  only  a 
presumption,  and  appear  to  demonstrate  that 
the  true,  and  perhaps  the  only  means  of  mea- 
suring time  exactly  at  sea,  consists,  as  we  have 
before  observed,  in  the  perfected  watch.  But 
as  watches  in  general  are  very  distant  from 
the  precision  requisite  in  a  marine  watch,  we 
should  first  search  out  their  different  irregu- 

♦  See  Thiout,  Traite  do  1'  Horlogoric,  pi.  39,  fig.  5.— 
T.  S.  E. 

t  Philosophical  Transactions. 
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larilieo,  and  tbe  causes,  whether  phjHicftI  or  ,  meters  ultimately  gained  upon  their  rates, 
mechanical,  whence  they  are  derived  ;  accord*  j  1  need  not  state  that  the  springs  he  used 
ing  to  the  example  of  a  wise  pUysicinn,  who,  were  not  hardened  and  tempered  in  the  now 
before  he  has  recourse  to  a  remedy,  en-  i  usual  manner,  but  bard  rolled  steel  wire 
deavours  to  naderstand  the  disorder  well,  nnd  turned  up  upon  a  block  and  blued ;  ond,  to 
what  may  occasion  it.  This  is  what  I  shall  overcome  the  losing  tendency  of  these  springs, 
do  in  tbe  following  part :  in  order  to  render  '  he  introduced  a  defect  which  made  the  chro- 
the  different  objects  which  are  treated  of  more  nometers  be  afterwards  produced  imperfect- 
evident,  I  ahall  make  so  many  separate  articles  I  they  wttre  not  isochronous. 
of  them.  I      The   present   method    of    hardening    and 

Ab  mechanics  is  here  continually  intermixed  tempering  bnlance  springs  requires  the 
with  natural  philosophy,  whatever  is  only  greatest  amount  of  skill  a  chronometer  maker 
supported  by  reasoning,  however  solid  it  i  can  possess  ;  and  if  the  operation  is  carefully 
appears,  will  always  be  very  uncertain.  I  performed,  the  gaining  on  the  rate  can  he 
have  but  too  frequently  found  it  so.  There-  '  confined  within  very  narrow  limits.  The 
fore  I  shall  advance  nothing  of  which  I  am  balance  spring  is  composed  of  very  minute 
not  aasured  by  facts,  as  the  Commissionerf  particles.  In  the  process  of  haidcning,  the 
may  verify.  outside  is  of  course  hardened  first,  and  the 

(_Tc  bt  emtmued.)  inside  is  cooled  more  slowly.     The  outside 

being  first  cooled,  contracts  into  the  interior, 

and  thus  binds  its  particles  together  in   a 

condition  unnatural  to  them  ;    on  tbe  other 
ACCEIERATION    OF    RATE    IN    NEW        hand,  the  particles  of  the  interior  being  mow 
CHRONOUETERS.  slowly  cooled,  retain  their  elasticity,  and  are 

.,     „,.  ....  ,  ,       prepared  to  set  themselves  free  when  any- 

Mr.  Editor,— All  chronometer  makers  who  ^^^i  ;„  ,„  (he  amount  of  rigidity  of  the 
have  given  the  snl^ject  any  consideration  p^gije  particles  or  lamina  of  the  spring, 
are  perfectly  aware  oi  the  error--if  error  it  j^jg  amount  of  rigidity  will  wear  off  by  a 
can  be  called— of  the  tendency  of  new  chro-  fe„  months  vibration  in  the  chronometer, 
nometers  to  gain  upon  their  rates.  I  cannot  during  which  time  the  chronometer  will  con- 
conceive  it  to  be  the  intention  of  your  Journal  ji„„e  (^  g;„  „-£,„  ^g  „te,  until  such  time  as 
to  request  chronometer  makers  to  come  for-  ^jj  j^e  particles  of  the  spring  have  settled 
ward  and  give  all  their  "  opiniona  to  any  j^^„  ,„  ^^^^  required  amount  of  tension, 
one  cunoua  enough  to  ask  when  many  have  xhis  I  cannot  consider  to  bo  a  defect,  pro- 
pud  very  handsome  sums  of  money  to  become  ^jjed  the  operation  of  making  the  spring  is 
initiated  in  the  handicraft ;  and  those  that  carefully  performed,  otherwise  it  becomes  a 
h«TO  not  paid  money  have  devoted  holf  their  ^^tter  of  great  importance  ;  at  the  same  time 
tife-tune  to  become  masters  of  the  hidden  j^  j^  perfectly  in  the  power  of  a  skilful  chro- 
mystery  or  secret  properties  of  the  balance  nomeier  maker  to  overcome  the  supposed 
spring.*  Tiue  it  is,  that  chronometers  with  ^^^^^  ^i„,03t  jo  any  extent  he  pleases, 
■oft  bahmce  springs  will  lose  on  their  rates,  ^j^g^^  [^  ^j^  jj^-^  f^^j.  ^^  ^^^  ^jjj  p^^. 
and  also  chronometers  with  very  hard  springs  ^.^^^^  ^  ^e^  chronometer  that  has  a  tendency 
wiUloMi  on  their  rates  ;  and  strange  to  say,  t^  j^^  ^^  ^^  j-ate ;  for  when  once  a  chrono- 
tbe  harder  the  springs  are  left,  the  more  they  ^gjgp  i^i„g  ^^  j,^  ^^  j,^  ^te^  ^l^  i^^-^  ^ 
wiU  ioM.     Bat  this  method  of  manipulation  ^^  ^^^  jt  ^iu  jo  so,  showing  that  lh« 

it  not  WMorted  to  by  makers  of  any  eminence.  ^  ;„„  ,,^3  i^gt  its  elasticity,  or  is  so  badly 
.  When  Earnshaw  had  discovered  how  to  ^^^^^  ([.^t  t^e  perfectneas  of  form  is  not 
uocbranise  his  balance  springs,  he  found,  retained,  the  spring  thereby  becoming  useless 
with  cruel  disappointment,  his  chronometers  ;„  „  chronometrical  point  of  view.  In  the 
to  loM  Ml  their  rates.  "  This  disappointment,"  perfect  manipulation  of  the  balance  spring 
he  exclaims,  "  nearly  broke  my  heart."  What  gj,g^(  gkijj  j^  required,  in  the  selection  of  the 
further  to  do  he  was  long  at  a  loss  to  deter-  material,  the  important  method  of  harden- 
mine  j  but,  obstinate  in  the  cause  ho  had  ^  ^nj  tempering,  and  science  in  its  appli- 
parmed,  and  resolving  not  to  give  it  up  but     nation. 

with  life,  perseverance  came  once  raoi-e  to  his  j^^  'i  ^m  writing  upon  tbe  subject,  I  think 
aid,  and  with  still  more  unremitting  study  he  j  p„y  ^e  perniitted  to  state  the  following  fact 
discovered  a  method  of  making  his  balance  ]^y  ,yay  of  illustration.  My  chronometer 
■pringa  in  such  a  manner  that  hia  chrono-  [,-,,  jg^  ^y^^  deposited  at  Greenwich  on  trial 
last  year,  and  was  returned  as  not  liaxing 
performed  within  the  required  limits,  it 
having  increased  its  weekly  rate  from  12*5 
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seconds  to  60 ^2  sec,  gaining  47*7  sec.  the 
last  week  of  the  trial  more  than  the  first  week. 
S<?eing  how  close  it  was  in  compensation, 
and  knowing  it  could  not  gain  so  much  a 
second  year,  I  was  not  disappointed  at  the 
result  of  the  performance ;  but,  had  the  chro- 
nometer shown  a  tendency  to  lose  on  its  rate 
during  the  trial^  I  should  have  thrown  away  the 
balance  spring  in  disgust.  The  rate  of  my 
chronometer  was  closed,  and  it  was  a  second 
time  deposited  for  trial.  I  am  now  in  a  posi- 
tion to  state,  the  chronometer  has  been  pur- 
chased from  me  by  the  Board  of  Admiralty, 
and  consequently  it  has  performed  within  the 
required  limits  ;  thus  showing  that  the  chro- 
nometer has  settled  down  to  a  steady  rate, 
after  gaining  rapidly  during  the  first  twelve 
months.  The  chronometer  has  been  going 
now  nearly  two  years  :  it  was  quite  new 
when  deposited  for  the  first  trial  at  Green- 
wich.     I  am.  Sir,  your  obedient  servant, 

W.  B.  Crisp. 

81,  St.  John-street-road. 

[Whatever  may  be  the  "opiuiuu"  of  our  corre- 
spondent, we  cannot  bat  regiird  anif  variation  Arom  a 
uniform  rate  as  a  defect  to  be  remedied  by  more  ex- 
tended knowledge  and  more  practical  experience  — 
Ed.  H.  J.] 


ON    THE  TEMPERING  AND  SOFTENING 

OF  STEEL. 

{From  the  Revue  Chronohbtrique,  June  1859.) 

A  New  Method  of  Tempering  and  Softening 
Steel;  preserving  from  all  Oxidation  and 
Alteration  the  Surface  of  the  Metaly  which 
remains  in  its  original  state. 

Tempering,  —The  inconvenience  attending 
the  method  generally  employed  in  tempering 
delicate  pieces  has  suggested  the  following 
proceeding,,  which  offers  the  advantage  of 
heating  the  steel  equally  without  oxidizing 
it. 

The  piece  to  be  tempered  is  placed  in  a 
neutral  gaseous  atmosphere,  shut  up  in  such 
a  manner  that  the  metal  cannot  come  in 
contact  with  the  external  air.  It  is  thus 
isolated  from  the  oxygen  (the  cause  of  oxida- 
tion), and  all  its  parts  acquire  simultaneously 
the  same  temperature,  owing  to  the  extreme 
mobility  of  the  gaseous  molecules.  Amongst 
the  great  number  of  gases  which  may  serve 
for  this  operation,  hydrogen  and  oxide  of 
carbon  appear  to  us  preferable,  on  account  of 
the  facility  with  which  they  are  obtained 
pure.  However,  both  require  precaution  in 
their  use — hydrogen,  because  it  forms  with 
the  air  explosive  coinbinations  which  detonate 


very  violently  on  the  approach  of  a  body  in 
I  combustion  ;  oxide  of  carbon,  on  account  of 
I  those  pernicious  properties  which  make  it 
i  one  oi'  the  most  powerful  poisons,  the  more 
I  to  be  feared  that  its  presence  is  not  revealed 

by  any  special  character. 
I      The  manner  of  working  which  approaches 
;  nearest  to  the  theoretical  conditions  is  the 
I  following  : — 

Let  us  suppose  it  is  required  to  temper  • 
cylindrical  spiral  spring.  It  is  placed  in  a 
tube  of  very  hard  glass  (green  glass),  isola- 
ting it  from  the  walls  (or  sides)  of  the  tube, 
the  ends  of  the  tube  being  drawn  out  by  the 
lamp,  which  allows  the  closing  up  to  be  more 
hlowly  and  easily  effected,  a  current  of  hydro- 
gen is  passed  through  it,  until  it  is  certain 
that  the  air  which  it  contained  is  driven  oat ; 
the  tube  is  then  closed  up  (at  either  end)  with 
the  lamp,  and  afterwards  heated  in  a  hot 
bath  of  some  kind  up  to  the  temperature 
suitable  for  the  temper  ;  the  tube  is  then 
taken  out  by  the  upper  part  and  plunged  in 
a  temper  bath,  where  it  breaks,  leaving  the 
piece  in  contact  with  the  liquid. 

We  have  neglected,  in  the  preceding 
explanation,  to  point  out  two  precautions 
which  it  is  necessary  to  take  :  1st,  The  vial 
must  be  furnished,  as  much  on  the  interior  as 
on  the  exterior,  with  tin-foil,  and  only  the 
part  where  the  fracture  ought  to  take  place 
left  bare  ;  2ndly,  At  the  moment  of  shutting 
the  temperature  should  be  raised,  so  that  the 
gas  may  acquire  a  part  of  the  expansion 
which  it  ought  to  have  at  the  time  of  the 
tempering. 

Another  mode  of  operation  necessitates  the 
apparatus  which  we  are  about  to  describe  : — 
The  piece  to  be  tempered  is  shut  up  in  a 
porcelain  pillar,  crossing  from  top  to  bottom 
a  crucible  filled  with  coal  or  sand,  its  upper 
orifice  being  supported  against  the  cover 
cemented  to  the  crucible.  The  upper  part 
shut  up  in  the  crucible  is  placed  in  a  furnace, 
whilst  the  lower  part  is  plunged  into  the 
temper  bath,  which  ought  to  be  sufficiently 
far  off  in  order  that  the  water  may  not  give 
a  perceptible  vapour,  which  might  spoil  the 
result  by  spotting  the  steel.  The  joperation 
is  conducted  in  the  following  manner : — The 
piece  to  be  tempered  being  shut  up  in  the 
porcelain  column,  and  maintained  to  the  height 
of  the  crucible  by  a  peg  (shank  or  stock) 
going  through  the  button  of  the  cover,  a 
current  of  hydrogen  is  brought  in  by  the 
iQwer  part  of  the  porcelain  column :  (we  shall 
see  presently  how  it  is  produced.)  This 
current  drives  out  the  air  by  the  opening  of 
the  button  of  the  cover,  or  by  any  other 
opening  contrived  for  that  purpose.  When 
the  air  is  entirely  expelled,  the  temperature 
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WHAT  IS  HOROLOGY! 

CContauitd  _from  page  1.) 


Mvdff^t  ImproreMma  in  Timtkeepen. 

In  Jig.  37,  a  is  a  cock  in  which  the  upper  ! 
pivot  of  the  upper  pallet  rno*,  and  b  that  | 
irhicb  Bspporta  the  lower  pivot  of  the  lower  I 
pallet ;  e  is  the  cock  on  the  nose  of  the  pot-  | 
ence  on  which  both  those  pivots  run,  which  are  ' 
near  the  pivot  of  the  balance  wheel ;  d'n  the  I 
cook  for  one  of  the  balance  wheel  pivots,  and 
« the  cock  for  the  lower  balance  pivot  j  /  is 
the  potence  screwed  to  the  under  side  of  the 
npper  plate  and  carrying  the  small  cocks  (all 
the  pivot  holes  in  which  are  jewelled)  nearly 
in  tbe  same  relative  positions  in  which  they 
stand  in  the  figure  j  the  vertical  hollow  in  c  : 
is  to  admit  the  arbora  of  the  pallets. 


cSS§^ 


»>-?»« 


r 


Fig.  38  is  a  perspective  view  of  the  escape- 
ment on  an  enlarged  scale.  A  B  is  the  bu- 
IwMC,  and  £  F  its  verge,  shaped  tike  a  crank, 
of  which  the  pivots  I  and  K  mn  in  two  ajt- 
tensa  of  rollers  set  in  little  frames,  one  of 
which  has  already  been  described  under  Jig. 
34.  One  of  the  crosses  of  the  balance  bears  a 
piece,  fli,  to  counterpoise  the  crank  of  the  verge. 
C  is  the  stud  of  the  r^ulstjng  spring  placed 
on  tke  eock  of  the  balance,  and  D  is  the  stud 
of  the  GMDpcontion  i^ing  screwed  to  the 


apper  plate  of  the  frame.  The  two  springs 
are  both  attached  by  their  interior  ends  to 
the  upper  part  of  the  verge  above  the  crank. 
The  verge  is  shaped  like  a  crank  in  order  to 
Tree  the  small  cocks  just  described  with  their 
appurtenances.  A  pin,  a,  projects  from  the 
upper  bend  of  the  craok  verge,  and  meets 
another  Inrger  pin,  b,  made  fast  to  the  arbor 
of  the  upper  pallet,  which  is  shewn  a  little 
curved  between  e  and  d.  This  pallet  arbor 
has  the  upper  auxiliary  spring  fitted  to  it  l^ 
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its  interior  end,  the  outer  end  being  pinned  to 
the  stud  at  H.  G  is  the  pallet  wheel,  or  what 
would  now  be  called  the  balance  wheel  or 
escape  wheel.  There  is  another  pin,  e,  at  the 
bottom  of  the  crank,  similar  to  a  above,  and 
also  a  second  pallet  arbor,  g  h,  carrying 
another  pin  f,  and  a  second  auxiliary  spring, 
the  outer  end  of  which  is  pinned  into  the 
stud  I ;  the  helix  of  this  spring  being  wound 
in  a  contrary  direction  to  that  of  the  upper 
auxiliary  spring. 

The  action  is  as  follows : — When  all  is  at 
rest,  the  crank  verge  and  the  piece  on  the  two 
bends  of  it  are  so  adjusted  as  to  rest  quietly 
against  the  pins  b  and  /  of  the  pallet  arbors. 
The  two  pallets  are  also  at  liberty,  one  remain- 
ing in  the  space  diametrically  opposite  the  act- 
ing tooth  which  rests  against  the  other.  If 
now  the  balance-wheel  be  impelled  forward, 
it  pushes  against  one  of  the  pallets— say  the 
upper  one,  which  resists  it  through  the  action 
of  the  auxiliary  spring  upon  its  arbor.  The 
power  of  the  mainspring  applied  through  the 
train  of  wheels  is  sufficient  to  turn  the  pallet 
round,  and  so  wind  up  the  auxiliary  spring, 
till  the  tooth  of  the  balance-wheel  sliding  on 
the  concave  side  of  the  pallet  is  stopped  by 
the  little  hook  at  its  extremity,  which  now 
acts  as  a  detent  and  arrests  the  further  motion 
of  the  escape  wheel,  the  amount  of  angular 
motion  of  the  pallet  being  about  27  degrees. 
If  now  an  external  impulse  be  given  to  the 
balance,  sufficient  to  make  it  moves  through 
a  semi-vibration  of  about  120  degrees,  the  pin 
a  of  the  crank  catches  the  pin  b  of  the  pallet 
arbor,  and  consequently  disengages  the  pallet » 
and  goes  on  winding  up  the  auxiliary  spring 
during  the  remainder  of  the  vibration.  The 
balance-wheel  in  the  mean  time  runs  on,  being 
disengaged  from  the  upper  pallet,  till  it  ar- 
rives at  the  hook  of  the  lower  pallet.  During 
this  motion  it  has  no  connection  with  the 
balance,  therefore  the  escapement  is  a  de- 
tached one  i  that  is,  the  balance  vibrates 
freely  without  connexion  with  the  wheel- 
work.  The  balance  being  detained  by  the 
bend  at  the  extremity  of  the  lower  pallet,  the 
pin^  in  the  latter  has  been  moved  from  the 
place  of  rest,  and  is  ready  to  be  caught  by 
the  pin  e  in  the  lower  bend  of  the  crank 
yerge.  The  balance  now  returns  from  the 
extremity  of  its  vibration,  and  is  impelled  by 
the  pin  b,  acting  against  the  pin  a  of  the 
crank  during  the  whole  semi-vibration,  so 
that  it  is  itself  impelled  more  than  it  impels 
the  pin,  and  the  di£ference  of  the  continuation 
of  the  two  impulses  constitutes  the  impulse 
available  for  continuing  the  motion  of  the 
balance.  The  balance  crank  on  its  return,  in 
passing  the  point  of  original  qaiescence^  has 
done   with  the  spring  of  the  upper  paUet| 


which  now  remains  in  its  first  position  ;  the 
pin  e  then  meets  the  pin  /  of  the  lower  pallet 
arbor,  which  is  in  its  turn  impelled  by  the 
said  pin  as  in  the  former  case,  the  upper 
pallet  being  again  carried  forward  by  the 
next  following  tooth  of  the  wheel.  When 
this  second  semi-vibration  is  complete,  the 
balance  returns,  driven  by  the  pin  f  to  the 
point  of  its  spring's  quiescence  as  before; 
and  thus  the  process  is  carried  on.  Some 
of  the  balance  or  escape  wheels  were  made 
of  tempered  steel,  and  some  of  brass,  and  the 
acting  portions  of  the  pallets  were  jewelled. 
The  two  slender  springs  within  the  crank  are 
called  auxiliary  springs,  because  they  act 
with  the  other  two  springs  in  the  returning 
part  of  each  vibration,  although  their  foroe 
is  not  more  than  one-twentieth  of  that  of  the 
primary  spring. 

We  have  been  thus  minate  in  our  descrip- 
tion of  Mudge's  escapement  as  giving  a  fur 
specimen  of  the  principles  of  action  of  remon- 
toire  escapements  generally.  It  may  be  well 
here  to  remark  that,  at  any  rate  in  the  smaller 
description  of  timekeepers,  this  principle  of 
construction  has  not  been  found  to  answer 
expectation.  The  necessarily  increased  com- 
plication of  parts  involves  the  introduction  of 
an  increased  number  of  sources  of  error,  which 
of  course  decreases  the  chances  of  success ; 
added  to  which  the  disturbing  effect  of  tempe- 
rature on  the  delicate  remontoire  springs  goes 
to  make  up  a  sum  total  of  disadvantages  which 
has  led  to  the  abandonment  of  remontoire 
escapements  for  chronometers  and  pocket 
watches.  An  immense  amount  of  ingenuity 
has,  however,  been  exhibited  in  the  contri- 
vance of  escapements  of  this  class,  and  it  will 
be  profitable,  and  indeed  necessary,  in  our 
epitome  of  the  history  of  Horology,  to  describe 
a  few  of  these  examples  of  skill  in  the 
proper  place. 

(To  he  continued.) 


Westminster  Cf^ock.  —  On    Wednesday 

morning  (14th  September)  the  quarter-chime  bells  of 
the  great  clock  sent  forth  their  sonoroas  peals,  which 
were  continued  every  quarter  of  an  hour  during  the 
day.  The  bells  have  as  yet  an  extremely  dull  sound, 
which  is  attributed  to  the  scaffolding  around  the 
belfry  in  the  clock  tower  not  having  been  removed. 
Workmen  suspended  in  a  large  box  from  a  massive 
derrick,  that  projected  from  the  open  work  above  the 
dock,  were  engaged  in  affixing  the  hands,  and  at 
five  o'clock  had  succeeded  in  completing  the  eastern 
dial.  The  first  stroke  on  the  great  bell,  and  not  the 
quarter  chimes,  indicates  the  hour  by  Greenwich 
mean  time.  The  chimes  at  the  first,  second,  and 
third  quarters  begin  to  strike  at  those  timet  res- 
pectively. Persons  hearing  the  clock  at  long  distancet 
must  remember  that  sound  takes  4^  8eoon£  to  travel 
ao^e. 


THE  HOBULOOIOAL  JOUBNAI. 


19 


LE  ROY'S  PRIZE  CHRONOMETER, 

WITH  A  MEMOIR  ON  THE  BEST  METHOD  OF 

USAStTBING  TIME  AT  SEA. 

(Omtimatd  Jrom  pagt  13.) 


PART  IL 

Examinatum   of  the    Cataet  which   make 

Watchet  vary. 

Abticle  t. 

df  Ibe  Spring  in  ^neral.  Bud  of  1^0  AllOTBtioHB  which 

nuj  happoD  id  tbe  force  of  the  Spiral  Spring. 

The  first  question  irliich  presents  itself  to 
be  cleared  up  in  treating  of  tbe  theory  of 
watches,  and  which  howeTer  appears  to  be 
made  for  the  first  time,  is  this  :  la  the  spring 
in  itself,  sbslractiog  from  the  efiects  of  heat, 
ft  constant  power,  on  which  we  may  establish 
ft  principle  of  perfect  regularity,  or  is  it  not? 

Those  axioms  of  the  philoaophera,  that 
there  la  no  perfect  spring  in  nature  ;  that  it 
does  not  admit  of  any  precision,  &c.,  would 
appear  at  first  to  announce  in  the  spring  a 
power  not  very  proper  to  give  tha  required 
ftccuracf  in  a  marine  clock.  Itut,  on  the 
other  band,  many  philosophers  and  artists 
think  that  tho  spring  is  a  constant  power 
when  it  is  but  little  contracted. 

To  hare  more  exact  notions  or)  this  subject, 

1  hare   constructed   nn   instrument,  Jig.   1, 

Fig.  1. 


and  I  call  it  the  elaUromeUr.  This  is  in 
some  degree  only  a  long  spring,  r  r,  stretched 
by  a  weight  p,  which,  according  as  the  force 
of  this  spring  increases  or  diminishes,  ascends 
or  descends,  the  distance  that  it  moves  being 
rendered  a  hundred  times  more  sensible  by 
means  of  a  long  index  / 1,  whose  weight  on 
the  spring  is  insensible,  thb  weight  being 
eoanterbalauced  by  an  opposite  branch  £/, 
which  makes  it  almost  in  equilibrium. 

By  means  of  this  instrument  we  find  that 
the  qirios  loses  a  considerable  part  of  its 
fbrce  in  the  first  month  of  its  ttntsion ;  thai 


then  tbe  loss  is  much  less ;  that  at  last  it 
becomes  almost  insensible,  unless  the  spring 
receives  a  considerable  degree  of  beat,  for 
then  the  index  falls  several  degrees ;  and 
when  the  thermometer  returns  to  the  degree 
where  it  was  before,  this  index  does  not 
ascend  to  the  same  point,  but  rests  below. 
These  experiments  appear  to  show  that  the 
vibrations  of  the  spiral  spring  can  measure 
time  but  imperfectly ;  but  here  follow  several 
considerations  that  must  convince  us  of  the 
contrary:  Ist.  In  the  vibrations  of  this  spring, 
its  contraction  and  opening  are  only  momen* 
taneous  :  2dly,  By  supposing  that  in  its  con- 
traction,  for  example,  it  had  been  bent  a  little, 
it  would  return  presently  to  its  proper  open- 
ing. But  even  when  It  experiences  some  loss 
on  one  side,  ifais  cannot  be  done  without  its 
gaining  it  on  the  other,  as  daily  experience 
proves.  There  would  result,  therefore,  from 
this  a  compensation.  All  the  inconvenience 
that  would  follow  is,  that  the  watch  will  not  be 
so  perfectly  adjusted  iu  its  escapement.  Lastly, 
the  experience  of  watches  with  dead  escape- 
ments* confirms  again  what  I  have  advanced. 
The  greater  part,  after  having  gone  for 
several  years,  are  still  found  to  bo  regulated 
when  they  have  been  cleaned,  if  there  has 
been  no  considerable  wear  in  tbe  parts  of 
their  escapements.  These  observations  show, 
nevertheless,  that  we  cannot  take  too  much 
pains  for  the  spiral  spring  to  be  fastened  in  a 
natural  and  unconstrained  situation'}'  (as 
recommended  by  Daniel  Bernoulli).  This  is 
what  does  not  take  place  in  most  watches,  and 
it  is  (as  we  shall  see  in  the  end)  that  which  I 
have  particularly  endeavoured  to  execute. 

We  must  conclude  also  from  what  precedes, 
that  nothing  would  be  more  disadvantageous 
in  watches  than  two  spiral  springs  in  con- 
traction, as  John  Bernoulli  has  proposed  f; 
for  then  the  effects  observed  by  our  elatero- 
meter  would  absolutely  take  place. 

Besides,  a  very  simple  reasoning  suffices  to 
convince  us  that  there  is  not  in  nature  any 
spring  which  is  not  in  the  case  of  the  con- 
strained equilibrium  (Tequililire  forcf)  re- 
commended by  M.  Bernoulli.} 


•  Echsppements  h  rppos.  Bca  Bci'llionri,  TraM 
da  Hor.  Marina,  p  316,  §  969;  and  furai  lur  rflbr,, 
torn  ii.  1643,— T.  8.  E. 

't  Beclierrhe*  Mcchaniiiucj  et  Astronomiqaoi,  p.49. 

%  Itetherches  Fhjsiqiies  sur  1b  FropagBtion  iJe  1b 
Lumifero.  Wo  msy  coniult  bIbo  on  ibii  subject  D* 
Aiembert'i  OpiuctUtt  MaAemaHqua,  torn,  v.,  p.  509. 
Id  tbe  pioce  which  obtBiaed  the  prlzo  of  the  RojiJ 
Academy  of  Sciences  for  173G,  M.  Bemoalli  abewed 
sererBl  things  anBlogoni  k>  the  spiral  gpriags  tbnt  are 
applied  to  watcbca.  He  recommendi  to  attach  two  of 
them  to  tbe  centre  of  the  balance,  whoae  apiraa  tnm 
in  a  contrary  direction,  lo  have  wbat  be  calLi  a  c«ntK 
of  coMtrained  eqttilibtiwn,    Hft  ^«|iki^  to  -t^Mte) 
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a  spiral  spring  is  analogous  to"  the  wire  of  a 
hai^wichord  ;  when  either  of  them  vibrates, 
it  is  always  a  mass  moved  freelj  bj  an  elastic 
force  :"  therefore,  thej  conclude,  "  the  ba- 
lance, assisted  bj  the  spring,  makes  its  reci- 
procations, more  or  less  wide,  in  times  that 
are  perfectly  equal," 

This  reasoning  proves,  moreover,  that  all 
the  vibrations  of  a  springing  body  are  nearly 
isochronous,  the  ear  not  being  sufficiently 
delicate  to  perceive  the  small  differences  in 
the  tones.  Besides,  M.  de  Mondonville  has 
found  that  the  tone  of  a  chord  rises  more  or 
less  according  to  the  degree  of  force  which 
presses  it,  and  that  this  goes  as  far  as  a  semi- 
tone, when  it  is  done  very  softly,  although  the 
graduation  observed  in  swelling  and  soften- 
ing the  sound  commonly  renders  this  differ- 
ence insensible  to  the  ear.* 

Something  more  precise  is  therefore  neces- 
sary to  know  exactly  whether  (allowing  for 
friction,  for  the  resistance  of  the  air,  &c., 
drcumstances  to  which  we  shall  attend  fur- 
ther on)  the  vibrations  of  the  spiral  spring 
connected  with  the  balance  are  isochronous, 
or  whether  they  differ  in  time  according  as 
they  are  more  or  less  extended. 

We  know,  by  the  theory  of  forces,  that  the 
different  excursions  of  a  moveable  body  are 
isochronous,  when  those  which  push  them 
are  in  the  ratio  of  the  distance  of  the  term  to 
which  they  make  it  bend.  The  true  method 
of  clearing  up  the  present  question  appears 
therefore  to  be,  to  examine,  by  experiment, 
whether  the  force  of  spiral  springs  augments 
according  to  the  proportion  of  the  spaces  de- 
scribed in  their  different  contractions  or  their 
different  openings. 

To  know  what  we  are  to  think  on  this 
capital  point,  1  took  the  mainspring  of  a 
common  watch  and  attached  its  interior  ex- 
tremity to  an  arbor  sustained  by  very  fine 
pivots,  which  carried  a  large  pulley :  I  then 
fixed  the  exterior  end  of  this  spring  to  a  fixed 
pointi  so  that  it  might  rest  in  its  natural 
state.  This  done,  I  fixed  a  wire  to  the  pulley, 
and  wound  it  round;  then  I  fixed  to  the 
other  end  of  this*  wire  a  small  hook,  on  which 
I  placed  successively  different  weights,  these 
weights  bending  the  spring  in  opening  and 
shutting  it  more  than  if  it  had  caused  a  ba- 
lance to  vibrate;  I  observed  the  ratio  in 
which  the  hook  descended,  and  I  found  it 
always  as  the  weight  with  which  it  was 
charged.f    If,  for  example,   half   an  ounce 


*  Hr.  7erreln*s  **  Disaertation  on  tb^  Formation  of 
the  Yoioe,''  in  the  Memoirs  of  the  Academy  of 
Seaences  for  1741. 

t  0r.  Hooke  discoTered  this  many  years  before, 
and  made  it  the  mibject  of  an  anagram,  which  Dr. 
Wallis  tend  to  be  C7r  Ceano  nc  vtt.— T.  a  E. 


made  it  descend  a  certain  quantity,  an  ounce 
made  it  descend  a  double  quantity,  and 
so  on. 

Indeed  it  was  not  the  same  when  the  arbor 
had  made  several  turns ;  the  spaces  described 
then  no  longer  augmented  in  proportion  to 
the  weights  ;  [this  difference  very  sensible 
on  the  side  where  the  spring  shut,  became 
almost  nothing  on  the  side  where  it  opened  ; 
this  is  why  I  attribute  it,  in  a  great  mea- 
sure, to  the  change  of  the  lever  by  which  it 
acted. 

However  it  may  be,  as  the  ratio  of  the 
weights  take  place  in  our  experiments  for 
arcs  much  greater  than  those  which  the  ba« 
lances  of  watches  describe,  it  appears  that  we 
should  be  in  the  right  to  conclude  that  its 
vibrations  are  exactly  isochronous ;  that,  con- 
sequently, the  inequalities  of  the  motive  force, 
those  which  arise  from  losses  of  freedom  in 
the  wheel-work,  &c.,  become  nearly  compen- 
sated in  watches  having  a  dead  escapement : 
but  this  is  what  does  not  take  place. 

In  all  the  experiments  that  I  have  made 
on  the  duration  of  the  vibrations  of  their 
regulators,  making  oscillations  either  by  the 
action  of  the  wheel-work,  or  freely  and  in- 
dependently of  this  action,  I  have  almost 
always  found,  as  well  as  the  most  celebrated 
artists  and  men  of  science,*  that  the  long 
vibrations  were  always  slower  than  the  short : 
I  have  even  remarked  that  in  a  double  arc 
the  difference  was  most  frequently  y^.  This 
effect  arises,  I  believe,  from  the  mass  of  the 
spring,  or  perhaps  from  the  obstacles  which 
it  experiences  internallyf  to  display  its 
strength. 

It  is  only  lately  that  I  have  at  last  found,  as 
I  shall  explain  more  particularly,  what  is  very 
important,  and  which  besides  must  serve  as  a 
base  to  the  theory  of  watches,  and  a  guide  to 
workmen  who  construct  them,  viz.,  that 
there  is  in  every  spring  of  sufficient  extent  a 
certain  length  where  all  the  vibrations,  long 

*  This  is  shewn  in  the  writings  hitherto  giyen  on 
Clock-work.  See  M.  Sally's  Dissertation  on  his 
Marine  Watch  (4to,  1726,  Paris);  LesEtremiea  ChrO' 
nometriques  of  M.  Le  Roy,  p.  69,  &c.  The  attempts 
made  bj  several  artists  to  correct  this  retardation 
prove  it  also;  witness  the  compensation  curb  of  J£. 
Goardain  adapted  to  the  spiral  spring.  The  report 
made  to  the  Board  of  Longitude  who  examined 
Mr.  Harrison's  Timekeeper,  shews  tliat  the  English 
artists  are  of  the  same  opinion.'  See  the  Gazette  du 
Comaterce  for  the  year  1765,  Tuesday,  October  8  i 
and  the  Report,  signed  Lndlam,  sent  to  the  Academy. 
**  Ihe  principle,  says  this  report,  on  which  Mr.  Harri- 
son forms  the  third  change  is,  that  the  long  vibrations 
of  a  balance,  whose  motion  is  caused  by  the  same  spring, 
are  made  in  less  time.  This  principle  if  contrary  to 
all  the  opinions  received  among  men  of  science,  work- 
men, &c." 

t  See  vol  iii,  p.  97,  John  Beraoolli'f  Works. — 
T.aE. 
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or  short,  are  isochronous ;  that  this  length 
being  found,  if  you  shorten  the  spring,  the 
lonflf  vibrations  are  quicker  than  the  short 
ones  ;  if  on  the  contrary,  you  lengthen  it,  the 
small  arcs  are  described  in  less  time  than  the 
large  ones.*  It  is  on  this  important  property 
of  the  spring,  hitherto  unknown,  that  the 
regularity  of  my  maiine  watch  particularly 
depends,  as  we  shall  see  in  the  end.  From 
what  precedes  we  are  sensible  that  the  ac- 
curacy of  watches  depends,  in  a  great  measure, 
on  the  length  given  to  the  regulating  or 
spiral  spring. 

If  with  the  same  kind  of  dead  escapement 
certain  watches  go  badly,  whilst  others  are 
very  regular,  we  here  see  the  cause  of  it ;  and, 
moreover  the  new  observation  may  bo  of 
great  help  in  the  disposition  of  pendulums, 
whether  small  or  seconds,  where  the  pendulum 
is  suspended  by  a  spring  ;  in  effect,  we  know 
by  what  precedes  that  it  must  have  such  a 
length  in  the  spring  of  suspension,  that  all 
the  vibrations  of  these  pendulums  may  be 
isochronous.  Though  we  should  suppose, 
even  in  the  regulating  spring  of  a  watch  the 
length  requisite  to  render  all  the  vibrations 
of  the  balance  isochronous,  if  it  was  applied 
there  by  the  common  methods,  this  isochro- 
nism  would  be  presently  destroyed  by  the 
friction  of  the  pivots  of  the  balance,  which, 
according  to  the  remark  made  by  Daniel 
Bernoulli,!  would  become  always  less  con- 
siderable in  great  arcs  than  in  small ;  for,  by 
theory,  the  obstacles  of  friction,  the  tenacity 
of  oil,  &c.,  as  those  of  gravity,  of  springs,  of 
cohesion,  &c.,  are  proportional  to  the  times 
during  which  they  are  surmounted.  Now, 
the  vibrations  independent  of  these  frictions 
being  supposed  isochronous,  these  frictions 
must  become  much  less  considerable  with  re- 
gard to  the  force  which  surmounts  them  when, 
for  example,  these  arcs  are  doubled  ;  since 
this  force,  being  as  the  arcs,  is  then  doubled, 
and  the  time  not  sensibly  different. 

M.  Sully  has  made  experiments  on  this 
subject  as  decisive  as  they  are  curious,  which 
may  be  consulted.^ 

The  inverse  of  what  precedes  takes  place 
for  the  friction  occasioned  by  the  balance 
wheel  on  the  parts  of  the  escapement,  viz., 
the  cylinder  in  those  of  Graham,  and  on  the 
plates  or  planes  in  those  of  Debaufre,  Sully, 
Le  Roy,  Gourdain,  &c.  These  frictions,  in- 
stead  of  rendering  the  long  vibrations  quicker 


♦  The  way  in  which  he  made  this  important  dig- 
covery  w  related  in  the  beginning  of  Article  VIII., 
Part  1II.-T.  S.  E. 

t  Rechcrchea  M^chaniqucs  ct  Aftronomiqacsi,  Ac., 
p.  41. 

t  Snite  do  la  Description  d'on  Horloge,  &c.,  p.  168  ; 
Diuert.  sur  on  Montre  Marine,  &c. 


than  the  short  ones,  on  the  contrary  au;rment 
the  duration  of  the  former :  the  following  is 
the  cause.  The  balance  being  supposed  to 
have  the  necessary  freedom,  it  is  impossible 
to  augment  the  arc  without  augmenting  the 
force  which  supports  the  vibrations,  and  con- 
sequently the  pressure  of  the  balance  wheel 
on  the  cylinders  or  planes,  &c.  ;  and  as,  by 
theory,  a  quadruple  force  is  necessary  (ab- 
straction being  made  from  a  great  number  of 
causes,  both  physical  and  mechanical,  which 
concur  here  to  destroy  a  part  of  the  motion  of 
the  balance) —as  it  is  necessary,  I  say,  to 
have  a  quadruple  force  to  impress  on  the  ba- 
lance as  well  as  on  the  balance  wheel  a  double 
velocity,  it  follows,  that  the  pressure  on  the 
cylinders,  the  planes,  &c.  (always  in  propor- 
tion to  the  motive  force)  augments  here  in  a 
much  greater  ratio  than  the  force  of  the 
regulator  to  overcome  them,  which  is  only  as 
the  velocity.  We  know,  also,  that  when  the 
wheel-work  is  impeded,  whether  by  friction, 
the  coagulation  of  the  oil,  8cc.,  there  must 
arise  considerable  variations  in  watches  with 
a  dead  escapement,  for  then  the  force  com- 
municated to  the  balance  is  necessarily  much 
less.  But  the  friction  on  the  cylinders  or 
planes  is  not  diminished  by  this,  because  the 
pressure  of  the  wheel  on  these  cylinders  or 
planes  is  a  dead  force,  and  the  resistance  and 
friction  of  the  wheel-work  have  no  Sensible 
effect,  except  when  the  moveable  parts  are 
in  motion. 

We  can  hardly  determine  any  thing 
respecting  those  causes  which  affect  the  iso- 
chronism  of  the  vibrations  in  watches  with  a 
dead  escapement,  and  which,  without  any 
thing  regular,  make  them  advance  or  retard. 
All  that  we  can  say  is,  that  they  augment  or 
diminish  according  to  the  quantity  of  friction 
on  the  cylindric  portions,  according  to  the 
form  of  the  balance,  the  size  of  its  pivots,  the 
quality  of  the  oil,  the  length  of  the  spiral 
spring,  the  number  of  vibrations  in  a  given 
time,  the  length  of  the  arc,  the  points  of  that 
arc  where  the  wheel  ceases  to  act  on  the  ba- 
lance, the  number  of  teeth  in  the  balance 
wheel,  its  mass,  the  quantity  of  motive 
force,  &c. 

There  are,  without  doubt,  a  number  and 
a  magnitude  of  vibrations  where  the  effect  of 
these  different  causes  is  least  sensible  ;  but 
what  precedes  has  already  proved  to  us,  that 
the  best  way,  without  any  comparison,  will 
be  always  (as  I  shall  hereafter  demonstrate 
more  positively)  to  give  the  vibrations  of  the 
balance  the  greatest  freedom  possible.  This 
is  what  I  have  practised  in  my  machines. 

(7b  be  continued,') 
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ON  THE  WEIGHT  AND  DIAMETER 
OF  THE  BALANCE. 

If  tlie  diameter  of  the  balaace  is  too  great, 
anj*  addition  of  motive  force  will  make  tlip. 
watcli  go  slow;  if  too  little,  the  wiitch  will 
go  fast  ;  and  if  of  n  proper  weight  and  dia- 
meter, any  addition  of  motive  force  will  make 
little  or  no  change  on  tbe  time-keeping, 
wJiether  Iho  WRtch  is  hanging  or  lying.  We 
hove  made  tbe  motive  force  more  than  double, 
and  no  chanjje  took  place  ;  the  isochronism 
of  the  pendulum  spring  no  doubt  htid  its 
share  in  keeping  up  this  uniformity.  Bn- 
.  lances,  whose  diameters  are  rather  small,  will 
have  &  natural  tendency  to  cross  fariher ; 
that  is,  the  arcs  of  vibration  will  be  greater 
than  where  the  diameters  are  grftat.  Their 
weight  will  be  in  the  inverse  ratio  of  the 
squares  of  their  diameters  ;  from  whith  it 
follows,  that  if  the  balance  is  taken  away 
from  a  watcb  which  has  been  regulated,  and 
■nother  put  in  its  place  having  the  diameter 
only  one-half  of  the  former,  before  the  watch 
could  be  regulated  with  the  same  pendulum 
spring,  the  balance  would  require  to  be  four 
times  heavier  than  the  first.  One  way  of 
estimating  the  force  of  a  body  in  motion,  is  to 
multiply  the  mass  by  the  velocity.  Lei  us 
(hen  calculate  the  respective  forces  of  two 
balances,  whose  diameters  are  to  one  another 
as  two  to  four.  The  radii  in  this  case  ex- 
press the  velocity.  According  to  this  prin- 
ciple, we  shall  have,  for  the  small  balance, 
two  for  the  radius  multiplied  by  eight  of  the 
mass,  equal  to  sixteen  ;  and  for  the  great  one, 
four  of  tho  radios  by  two  of  the  mase,  equal 
to  eight.  Sixteen  and  eight  are  then  the  pro- 
ducts of  the  masses  by  the  velocities,  con- 
sequently they  express  the  force  at  the  centre 
of  percussion  of  each  balance  ;  and  as  it  is 
double  in  the  small  one,  it  is  evident  that  the 
arcs  of  vibration  will  be  greater,  having  the 
faculty  of  overcoming  easily  any  resistance 
opposed  to  it  by  the  pendulum  spring,  without 
requiring  any  additional  motive  force. 

Let  us  take  an  example  done  in  another 
way  : — Which  is  the  square  of  the  product  of 
tbe  diameter,  multiplied  by  the  velocity  or 
number  of  degrees  in  the  vibration,  and  this 
again  multiplied  by  the  mass  or  weight,  so  as 
to  compare  the  relative  momentum  of  two 
balances  of  diOcrent  diameters,  &e.  Sup- 
pose one  balance  to  be  '8  of  an  inch  in  dia- 
meter, the  degrees  of  vibration  240,  and  the 
weight  8  grains  ;  the  other  -7  of  an  inch  in 
diameter,  the  arc  of  vibration  280",  and  the 
weight  10  grains : 

240x-8  =  192xI92=36864x   8:=2949]2 
280x -Ts  196  X 196  =  38416  X 10 


The  balance  having  the  smaller  diameter  has 
its  momentum  to  that  of  the  greater  as 
384160  is  to  294912,  or,  in  smaller  numbers, 
as  99  is  to  76  very  nearly.  When  the  arcs 
of  vibration  are  great,  tho  nearer  to  isochro- 
nism will  the  long  and  short  ones  be. 

If  the  balance  of  a  watch  has  its  arms  and 
centre  part  rather  a  little  heavy  as  otherwise, 
and  these  he  made  less  so,  the  watch  by  Ibis 
will  be  found  to  go  slower  than  it  did  before, 
owing  to  the  effect  of  the  increased  momen* 
turn  of  the  balance.  This  unusual,  perhapi 
hitherto  untried  and  very  delicate  experiment, 
we  made  once  or  twice,  and  the  result  was 
that  which  has  now  been  stated.  The  mo- 
mentum of  a  watch  balance  should  be  as 
nearly  in  one  point  of  the  rim  as  possible,  and 
is  somewhat  analogous  to  that  which  is  re- 
quired in  the  ball  of  a  clock  pendulum. 

Berthoud,  in  his  Ettai,  tia.  insists  much 
on  the  advantage  of  light  balances,  great  dia- 
meters, and  quick  vibrations ;  principles, 
however  well  dressed  up  ns  a  theory,  will  be 
found  not  to  agree  with  sound  practice  and  a 
llttie  experience.  M.  Jodin,  a  very  ingenious 
watch-maker,  contemporary  with  llerthond, 
in  Paris,  knowing  what  Uerthoud  had  ad- 
vanced on  this  subject  in  his  Essai,  took  att 
opportunity  of  putting  him  to  rights,  by  using 
such  arguments  as  ought  in  our  humble 
opinion  to  have  convinced  him;  but  in  thia 
interview  Jodin'x  endeavours  were  to  no  pur- 
pose. Berthoud,  indeed,  seems  not  to  have 
acted  in  conformity  with  the  principles  he 
wished  to  cstabli:)h,  if  we  m.iy  judge  by  what 
he  did,  seeing  that  he  innde  the  trains  of  his 
marine  timekeepers  in  such  various  numbers, 
from  that  of  giving  one  vibration  in  a  second 
to  that  of  giving  six  in  the  same  time  j  and 
the  performaucu  of  one  of  those  which  gave 
one  vibration  in  a  second,  is  mentioned  as 
having  maintained  the  best  rate  of  going  of 
all  that  he  had  made.  Mr.  Ciimming  got 
also  into  the  system  of  quick  (rains,  but  was 
obliged  at  last  to  give  it  up,  and  wan  in  tbe 
end  put  to  a  considerable  expense  in  altering 
every  one  of  these  his  quick-trained  watches, 
when  he  could  lay  his  hands  on  tliem,  because 
the  cylinders  were  going  so  fast  to  ruin,  that 
the  watches  gave  no  satisfaction. 

It  may  be  found  very  convenient,  and 
sometimes  of  great  utility,  for  the  practical 
artist  to  have  a  little  knowledge  in  the  theory 
of  the  relative  force  of  balances,  according  to 
their  diameter,  weight,  and  the  number  of 
vibrations  given  in  n  minute.  An  instance 
shall  be  given  that  tends  in  some  degree  to 
show  this: — A  small  eig ht- day  spring  tlm^ 
piece,  of  a  size  somewhat  less  than  that  of 
rommon  spring  clocks,  which  had  a  balance 
Bi|d  a  deUched  escapement ;  the  train  wu 
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rather  slow,  being  5400,  but  with  such  a 
train  the  force  of  the  main-spring  had  so 
much  power  over  the  balance,  as  to  make  the 
vibrations  at  tiroes  go  so  far  as  to  unlock  the 
detent  a  second  time  in  the  course  of  one  and 
the  same  excursion  ;  the  vibration  being  thus 
carried  to  such  an  extreme,  and  when  nearlj 
at  the  end  of  it ;   although  a  tootli  of  the 
balance  wheel  had  for  n  second  time  dropped 
on  the  face  of  the  pallet,  it  had  no  force  to 
impel  it  farther  on,  that  of  the  pendulum 
spring  was  greater  from  being  now  so  much 
bent  up  ;  on  its  unbending,  the  balance  was 
made  to  return  a  very  little  way  back,  which 
brought  the  circular  part  of  the  pallet  into 
contact  with  one  of  the  balance-wheel  teeth, 
and  by  this  means  the  tooth  was  now  allowed 
to  pass  freely  on  the  roller  or  circular  part  of 
the  pallet,  which  had  the  effect  of  stopping 
the  motion  of  the  balance,  and  consequently 
stopped  the    going    of   the  time-piece.     It 
would  have  been  a  very  inconvenient  matter, 
at  this  time,  as  we  shall  suppose^  either  to 
have  made  the  train  quicker,  or  to  have  got 
a  main-spring  of  less  force,  as  any  one  of  the 
two  ways  would  have  brought  the  vibrations 
of  the    balance  within  a  shorter  compass. 
Now,  what  device  must  be  fallen  on,  in  order 
to  lessen  the  arc  of  vibration,  so  as  the  ba- 
lance shall  not  go  so  far  as  to  make  a  second 
unlocking,  keeping   still   the  same  train  of 
wheels,  and  the  same  force  of  main-spring  ? 
There  is  only  one  way  to  do  this,  and  that  is 
by  increasing  the  diameter  of  the  balance, 
which  will  then  require  a  stronger  pendulum 
spring,  and  this  will  of  course  give  a  little 
more  opposition  to  the  impelling  force  of  the 
balance-wheel  teeth  on  the  face  of  the  pallet. 
If  we  suppose  the  diameter  of  the  balance  to 
be  one  inch,  or,  what  is  the  same  thing,  10 
tenths  of  an  inch,  and,  to  increase  it,  the 
three  mean  time  screws  which  were  in  the 
edge  of  the  rim  of  the  balance  being  brought 
out  so  far  as  to  make  the  diameter  one  inch 
and  a  quarter,  or  12*5  tenths  of  an  inch  ;  by 
this  alteration  the  time- piece  was  found  to 
lose  an  hour  and  a  quarter  in  the  24  hours. 
It  is  evident  that  a  stronger  pendulum  spring 
must  then  be  applied,  be^re  the  balance  can 
be  made  to  vibrate  mean  time,  and  that  in 
the  ratio  of  the  squares  of  the  diameter  of  the 
balances,  the  square  of  10  is  100,  and  the 
square  of  12*5  is  156*26,  the  difference  be- 
tween these  numbers  shows  that  a  consider- 
able difference  will  be  required  in  the  strength 
of  the  pendulum  springs.     The  weight  of  the 
balance,  including  the  three  mean  time  screws, 
pendulum  spring,  and  stud,  bahince  arbor,  and 
roller,  was  137  grains. 

How  to  remedy  the  converse  of  the  pre- 
aue  should  be  very  obvious^  and  to 


many  it  will  appear  unneoesaary  to  say  any 
thing  about  it.  Yet  there  may  be  some  few 
who  may  not  so  readily  fall  on  it,  and  there- 
fore one  example  in  this  way  shall  be  given. 
Suppose  the  balance  of  a  time-piece  has  its 
vibrations  so  short,  that  no  good  performance 
can  be  derived  from  it,  notwithstanding  the 
movement,  the  escapement,  the  main-spring, 
&c.  are  as  correct  as  could  be  wished.  The 
short  vibrations  must  then  arise  from  the 
balance  being  too  large  in  diameter,  and  from 
having  too  strong  a  pendulum  spring.  Now, 
if  a  balance  of  the  same  weight,  or  nearly  so, 
but  less  in  diameter,  and  a  weaker  pendulum 
spring  be  applied,  this  will  allow  the  vibra- 
tions of  the  balance  to  be  carried  to  a  greater 
extent,  which  was  ail  that  was  required. — 
Eeid  on  Clock  and  Watch  Making. 


38(oj|rAyi(caI  i^oiitH  of  tfm(nfiit 


Dr.  ROBERT  HOOKE. 

The  period  which  immediately  succeeded 
the  Restoration  is  remarkable  for  the  great 
and  rapid  advancement  of  science  in  England. 
Amongst  the  eminent  men  who  then  stood 
forth  boldly  in  the  cause  of  scientific  truth, 
the  name  of  Dr.  Robert  Hooke,  the  assistant 
of  Boyle  in  chemistry  and  of  Wren  in  archi- 
tecture, deservedly  holds  a  high  position.  As 
the  inventor  of  pendulum  springs  for  watches, 
his  memory  has  a  special  interest  to  horo- 
logists. 

Hooke  was  born  at  Freshwater,  Isle  of 
Wight,  18th  July,  1635.  His  father,  who  was 
curate  of  the  parish,  at  first  intended  him  for 
the  ministry,  but  his  son's  frequent  illness  so 
interrupted  his  studies  that  all  thought  of 
making  him  a  scholar  was  abandoned.  Thus 
left  to  himself  he  soon  showed  an  inclination 
for  those  pursuits  by  which  he  afterwards 
became  so  distinguished.  While  yet  a  child, 
he  constructed  and  made  a  wooden  clock;  he 
also  made  a  small  model  of  a  ship  of  war, 
with  a  contrivance  to  fire  the  guns  as  it  sailed 
across  a  piece  of  water.  After  the  death  of 
his  father,  in  1648f  having  shown  a  great 
fancy  for  drawing,  he  was  placed  with  the 
celebrated  painter,  Sir  Peter  Lely;  but  not 
being  able  to  bear  the  smell  of  the  oil  coloursi 
he  left,  and  was  taken  into  the  house  of  the 
Rev.  Dr.  Busby,  then  head  master  of  West- 
minster School,  where  he  not  only  acquired 
Latin,  Greek,  and  the  oriental  languageSi 
but  the  elements  of  geometry  and  moaio. 
He   left    Westminster   and   entered  Chrlat 
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Church  College,  Oxford,  in  1653.  Hooke's 
geniuB  soon  attracted  the  notice  of  Dr.  Walli», 
whom  he  freqaentlj  assisted  in  his  chemical 
operations  ;  and  bj  him  he  was  introduced  to 
the  Hon.  Bobert  Boyle,  who  engaged  Hooke 
as  an  assistant  in  the  mechanical  and  philo- 
sophical works  he  was  then  employed  on. 

After  about  two  years  spent  in  close  appli- 
cation to  his  favourite  studies,  his  talents 
became  so  generally  recognized  as  to  gain  him 
an  introduction  to  the  members  of  the  Philo- 
sophical Club.  Hooke,  in  his  account  of  the 
proceedings  of  this  club,  states,  ^^  About 
1665,  before  which  time  I  knew  little  of 
them,  divers  experiments  were  suggested  and 
tried,  with  various  degrees  of  success,  though 
no  other  account  was  taken  of  them  but  what 
particular  persons  did  for  the  help  of  their 
own  memories,  so  that  many  excellent  things 
have  been  lost.  Some  few,  by  the  kindness  of 
their  authors,  have  been  since  made  public. 
Among  these  may  be  reckoned  the  Hon. 
Robert  Boyle's  Pneumatic  Engine  and  Ex- 
periments, first  printed  in  1660 ;  for  in 
1668-9  I  contrived  and  perfected  the  Air- 
Pump  for  Mr.  Boyle,  having  first  seen  a  con- 
trivance for  that  purpose  made  by  Mr. 
Gratorix,  which  was  too  rude  to  perform 
any  great  matter." 

During  the  years  1656,  7,  8,  he  invented 
the  balance  or  pendulum  spring,  the  follow- 
ing account  of  which  is  given  from  Hooke's 
own  notes:  —  "About  this  time,  having  an 
opportunity  of  acquainting  myself  with  astro- 
nomy by  the  kindness  of  Dr.  Ward,  I  ap- 
plied myself  to  the  improving  of  the  pendu- 
lum for  such  observations ;  and  in  the  years 
16669  7,  I  contrived  a  way  to  continue  the 
motion  of  the  pendulum,  so  much  commended 
by  Ricciolus  in  his  Almagestum,  These  trials 
succeeding  to  my  wish  made  me  farther  think 
of  improving  it  for  finding  the  longitude  ; 
and  the  method  I  had  made  for  myself  in  me- 
chaoical  inventions  quickly  led  me  to  the  use 
of  springs,  instead  of  gravity,  for  making  a 
body  vibrate  in  any  posture,  whereupon  I  did, 
first  in  great  and  afterwards  in  smaller  models, 
satisfy  myself  of  the  practicability  of  such  an 
invention ;  and  hoping  to  have  made  great 
advantage  thereby,  I  acquainted  divers  of  my 
friends,  and  particularly  Mr.  Boyle,  that  I 
was  possessed  of  such  an  invention,  and 
craved  their  assistance  for  improving  the  use 
of  it  to  my  advantage  Immediately  after  his 
Majestjr's  restoration,  Mr.  Boyle  was  pleased 
to  acquaint  the  Lord  Brounker  and  Sir  Robert 
Moray  with  it,  who  advised  me  to  get  a 
patent  for  the  invention,  and  propounded 
many  probable  ways  of  making  considerable 
advantage  by  it.  To  induce  them  to  a  belief 
of  my  performance,  I  shewed  a  pocket  watch 


accommodated  with  a  spring  appUed  to  the 
arbor  of  the  balance  to  regulate  the  motion 
thereof ;  concealing  the  way  I  had  for  finding 
the  longitude.  This  was  so  well  approved 
that  Sir  Robert  Moray  drew  me  up  the  form 
of  a  patent,  the  principal  part  whereof,  vis., 
the  description  of  the  watch,  is  his  own  hand- 
writing, which  I  have  yet  by  me ;  the  dis- 
couragement I  met  with  in  the  progress  of 
this  afiair  made  me  desist  for  that  time." 
The  insertion  of  a  clause  to  which  Hooke 
would  not  agree,  to  the  effect  that  if  any  one 
made  an  improvement  on  his  principles,  they, 
and  not  Hooke,  should  have  the  benefit  of  the 
patent  during  the  remainder  of  the  term, 
caused  the  treaty  to  be  repeatedly  broken  off; 
Hooke  considering  that  it  would  be  easy  to 
vary  the  application  of  the  principle  so  as  to 
deprive  him  of  his  due  reward.  Five  years 
elapsed  from  the  first  discovery  of  the  prin- 
ciple to  the  time  that  this  treaty  was  finally 
broken  off^,  during  which  period  several 
watches  were  made  by  Tompion  under  Hooke's 
supervision.  The  first  watch  to  which  Hooke 
applied  the  pendulum  spring  he  presented  to 
Bishop  Wilkins  about  1661. 

With  some  it  is  a  disputed  point  as  to 
whether  the  author  of  the  enigma,  the  solu- 
tion of  which  is  Vt  tcnsto  sic  vii,  or  Huy- 
ghens  first  invented  the  pendulum  spring  ; 
but,  referring  to  the  higliest  authority,  we 
find  in  the  tenth  volume  of  the  Philosophical 
Transactions  of  the  Royal  Society,  that 
'^  M.  Huyghens  sent  hither  a  letter,  dated 
30th  January,  1674,  acquainting  us  with  an 
invention  of  his  of  very  exact  pocket  watches, 
the  nature  and  contrivance  of  which  he  im- 
parted to  us,  as  he  used  to  do  other  inven- 
tions of  his,  in  an  anagram,  which  he  soon 
after,  in  a  letter  of  20th  February,  ex- 
plained to  us  by  a  full  description ;  for  which 
the  Royal  Society  thought  fit  to  return  him 
thanks,  yet  so  as  to  intimate  to  him  that 
Mr.  Hooke  had  some  years  ago  invented  a 
watch  of  the  like  contrivance."  By  what 
we  have  stated  it  appears  that  Hooke  invented 
the  pendulum  spring  about  the  year  1658. 
Huyghens  was  not  only  at  London  in  1663— 
1665,  but  at  several  other  times,  and  being  a 
member  of  the  Royal  Society  had  every  oppor- 
tunity of  getting  information  of  the  inventions 
of  the  day;  it  is  not  improbable  that  he  may 
hav)^  heard  something  about  this  invention  of 
Hooke's,  so  that  when  the  great  mathe- 
matician returned  to  France,  he  set  to  work 
and  ultimately  successfully  applied  pendulum 
springs  to  watches  without  ever  having  seen 
Hooke's  invention. 

Montucla*appears  to  be  the  only  foreigner 
who  allows  the  invention  and  application  of 
the  balance  spiral  spring  to  Dr.  Hooke ;  he 
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States,  in  his  Hisioire  de$  MathemcUtques, 
*^  A  detail  of  the  inTeotions  and  of  the  new 
fancies  of  Dr.  Hooke  would  be  extremely 
prolix ;  readers  must  have  recourse  to  his 
numerous  writings,  which  will  justify  the 
eulogium  we  have  just  now  made  him.  We 
shall  here  confine  ourselves  to  a  mark  of  his 
sagacity,  it  is  the  application  of  the  spring  to 
regulate  the  motion  of  watches.  This  inven- 
tion, so  fortunate,  and  which  is  ordinarily 
ascribed  to  Huyghens,  appears  to  me  to  be 
legitimately  claimed  by  Dr.  Hooke." 

Hooke  took  part  in  and  wrote  upon  almost 
all  the  scientific  questions  of  his  time  ;  Sir 
Isaac  Newton  styled  him  "  The  Considerer." 
On  the  institution  of  the  Royal  Society  he 
became  one  of  its  fellows,  was  afterwards 
entrusted  with  the  care  of  its  Repository, 
and  made  Professor  of  Mechanics  to  that 
body.  About  the  same  period  he  was  elected 
Professor  of  Geometry  in  Gresham  College. 
After  the  fire  of  London,  in  1666,  he  pro- 
duced a  model  for  rebuilding  the  city,  which 
led  to  his  appointment  as  City  Surveyor,  in 
which  employment  he  attained  affluence ;  but 
the  mechanical  sciences  were  still  the  favourite 
objects  of  his  pursuit.  It  would  fill  a  volume 
to  enumerate  all  the  works  he  wrote  ;  refer- 
ing  to  a  few, — In  1660  he  published  a  small 
tract  *'  On  the  cause  of  the  rising  of  water  in 
slender  glass  pipes  higher  than  in  larger,  and 
that  in  a  certain  proportion  to  their  bores." 
This  subject  occasioned  a  debate  in  the  Royal 
Society  in  April,  1661,  when  his  explanation 
of  that  phenomenon  gained  him  such  esteem 
that  on  the  12th  November  following,  on  the 
motion  of  Sir  R.  Moray,  he  was  appointed 
Curator  of  Experiments  to  the  Society.  How 
well  he  performed  his  office  the  journals  of* 
the  Society  give  testimony  by  the  number  and 
variety  of  experiments  therein  recorded. 
In  1674  he  published  a  book  upon  "The 
Motion  of  the  Earth,  from  Observations ;" 
and  in  the  same  year,  "  Animadversions  on 
the  First  Part  of  the  Machina  CalesHs  of  the 
famous  astronomer  Johannes  Hevelius."  In 
1675  he  published  "A  Description  of  Helio- 
scopes and  other  Instruments  made  by  him." 
In  a  postscript  to  this  work  Hooke  complains 
of  Henry  Oldenburg  for  publishing  in  the 
Philosophical  Transactions  (1674)  a  descrip- 
tion of  a  watch  with  a  pendulum  spring  made 
by  Huyghens,  and  omitting  to  state  '*4hat 
this  invention  was  first  found  out  by  an 
Englishman  and  long  since  published  to  the 
world,"  and  calls  it  "  unhandsome  proceed- 
ing." In  1677,  upon  the  death  of  Oldenburg, 
he  was  elected  Honorary  Secretary  to  the 
Royal  Society,  and  soon  after  published  a  work 
containing,  besides  observations  of  the  comets 
of  J  664, 1665,  and  1667,  a  dlBconrse  on  comets 


in  general.  Several  of  his  papers  were  printed 
in  the  Philosophical  Transactions;  bat  the 
chief  work  published  in  his  life-time  was 
entitled  "  MicrographiOy  or  Philosophical 
Descriptions  of  Minute  Bodies,  &c."  In  1691 
he  was  created  M.  D.  by  warrant  from  Arch- 
bishop TiUotson,  but  it  does  not  appear  that 
he  was  ever  practically  engaged  in  that  pro- 
fession. 

Hooke's  great  mechanical  genius  found  fall 
scope  in  the  construction  of  instruments  to 
aid  him  in  the  study  of  astronomy.  It  would 
be  impossible  in  our  limited  space  to  state  the 
many  and  various  subjects  he  investigated ; 
his  wonderful  inventive  faculty  was  so 
fertile  that  he  was  frequently  in  pursuit  of 
numerous  objects.  When  we  consider  the 
pendulum  spring  in  connection  with  the 
chronometer,  enabling  the  mariner  to  sail 
thousands  of  miles  with  accuracy  and  safety, 
making  a  measured  highway  of  the  ocean, 
we  think  we  are  justified  in  saying  that  it  is 
one  of  the  greatest  inventions  of  any  age. 
Horology  is  also  indebted  to  Hooke  for  the 
invention  of  a  machine  for  cutting  the  teeth 
of  watch  wheels ;  this  was  carried  into  France 
by  Sully,  and  afterwards  claimed  as  a  French 
invention.  The  anchor  escapement  was  de- 
signed by  him  ;  and  the  duplex  originated 
from  a  double-balance  watch  invented  by 
Hooke  about  1676.  We  may  here  mention 
that  there  was  a  pendulum  spring  upon  one 
of  these  balances,  and  the  object  of  their  being 
pitched  together  was  to  prevent  the  effect  oj 
external  motion  on  them,  while  it  served  the 
double  purpose  of  bringing  alternately  about 
the  pallets,  and  still  gave  some  little  recoil  to 
the  wheels  by  the  reaction  of  the  balances. 
He  contrived  the  Circulating  Pendulum,  for 
the  purpose  of  illustrating  the  motion  of  the 
planets,  and  for  measuring  small  portions  of 
time.  He  also  invented  the  Universal  Joint. 
With  this  coupling,  rotary  motion  in  shafts 
may  be  continued,  though  out  of  straight  line 
with  each  other. 

Hooke  seems  to  have  been  of  a  restless  dis- 
position ;  with  him  age  brought  an  increased 
desire  for  new  discoveries.  In  fact,  we  may 
say  his  whole  life  was  devoted  to  the  advance- 
ment of  scientific  and  practical  knowledge; 
no  sooner  was  he  satisfied  of  the  feasibility  of 
any  project,  than  he  left  it,  thus  leaving  to 
others  the  perfecting  of  his  discoveries.  By 
an  order  of  the  Royal  Society  he  was  requested 
to  give  a  full  description  of  all  the  instm- 
ments  which  he  had  contrived,  but  ill  health 
prevented  him  from  performing  it.  Daring 
the  last  year  of  his  life  he  was  almost  help- 
less. He  died  at  Gresham  College,  dd  March, 
1703,  and  was  buried  at  St.  Helen's,  Biahi^pa^ 
gate.    All  the  fellows  of  the  Royal 
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then  in  London  attended  his  funeral,  thus 
performing  the  last  oiEceof  respect  to  him 
thej  80  much  esteemed  in  life.  His  posthu- 
mons  works  appeared  in  1705. 

We  have  briefly  run  over  his  life— perhaps 
too  brieflj.  We  do  not  write  in  fancy  hues 
when  we  saj,  that  whenever  the  name  of 
Dr.  Robert  Hooke  is  uttered,  in  ages  yet  to 
come,  the  memory  of  a  great  man  will  be 
recalled — a  name  to  which  Horology  is  much 
indebted. 


GREAT  BELLS. 


THE   SIZE   OP  PINIONS. 


To  the  Editor  of  the  Horohgical  Journal, 

Sir, — It  was  with  much  pleasure  I  read  the 
article  on  the  ^*  Pitchings  of  Wheels  and 
Pinions,"  by  Thomas  Reid,  in  your  12th 
number,  and  consider  it  one  of  the  best  that 
has  appeared  for  the  benefit  and  instruction 
of  the  working  watchmaker  ;  and  if  the  sub- 
ject could  be  illustrated  by  diagrams,  showing 
what  is  meant  by  the  line  of  centre  action, 
also  a  good-formed  tooth  and  leaf  of  pinion, 
it  would  be  of  much  advantage. 

The  following  Table  recommended  by 
F.  Berthoud  on  the  method  of  sizing  pinions 
I  think  worthy  of  a  place  in  the  Journal : — 

TkifuU  or  acting  Diameter  oftke  Pinion, 

Ko.  of 
Teelh. 

4  Two  fall  teeth  of  the  wheel  nnronnded  and  the 

■pace  betweeu 

5  Three  teeth  roanded  fVom  point  to  point 

6  Three  fall  teeth  anroundcd 

7  Three  full  teeth  and  a  qaarter   of  a  space 

beyond 

8  Four  teeth  roanded  from  point  to  point 

9  Somewhat  less  than  foar  foil  teeth 
10    Four  full  teeth 

12    Five  fall  teeth 

14  Six  teeth  rounded  from  point  to  point 

15  Six  fall  teeth. 

It  will  be  seen  from  the  above  table,  that 
there  are  some  differences  between  the 
methods  recommended  by  Reid  and  Berthoud  ; 
and  what  I  wish  to  notice  here  is,  that  in  the 
ordinary  run  of  English  lever  watch  work,  the 
pinions  7,  8,  and  12,  when  well  formed,  will 
make  a  decidedly  better  action  on  Berthoud*s 
method  than  Reid's;  and  although  in  the 
pinion  10,  they  both  give  the  same  measure, 
yet  I  find  many  movement  makers  make  the 
centre  pinion  of  10  always  larger  than  four 
foil  teeth,  and  good  actions  are  to  be  ob- 
tained with  them  ;  upon  what  principle  the 
movement  makers  work  in  sizing  pinions,  I 
shoold  be  glad  to  learn.     Your's  obediently, 

Septeaiber  SOtb,  1859. 


To  the  Editor  of  the  Horoiogical  Journal, 

Sir,— We  have  observed  a  great  deal  of 
clatter  of  late  about  the  weight  and  sound 
of  great  bells,  but  it  does  not  appear  that  we 
have  a  great  deal  to  boast  of  when  we  con- 
template the  dimensions  of  the  monsters 
abroad. 

The  great  bell  at  Moscow  weighs  432,000 
pounds  ~  almost  enough  to  swallow  up  all  the 
rest  in  Europe  ;  and  the  one  at  St.  Peter's  in 
Rome,  that  was  re-cast  in  the  year  1785,  is 
18,667  pounds ;  another,  that  approaches 
nearer  to  the  great  bells  in  England,  is  placed 
in  the  tower  of  the  Palazzo  Vecchio  in  Flor- 
ence, and  is  275  feet  from  the  ground,  weigh- 
ing 17,000  pounds,  and  supposed  to  be  the 
finest- toned  in  the  world. 

In  England  we  have,  first  in  rotation,  the 
Great  Tom  of  Oxford.  17,000  pounds,  and  the 
next  great  one,  of  Exeter,  weighing  12,500 
pounds  ;  and  then  follows  the  great  bell  at 
Lincoln — another  Great  Tom — that  weighs 
9894  pounds,  While  the  great  bell  at  St.  Paul's 
only  weighs  8400  pounds. 

There  are  many  places  in  England  cele- 
brated for  their  peals  of  bells  ;  one  of  which 
is  in  the  steeple  of  Saint  Peter's  at  Notting- 
ham, the  seventh  of  which  was  given  to  the 
church  by  Margery  Doubleday,  a  washer- 
woman, in  1544,  with  twenty  shillings  per 
annum  to  the  sexton  for  ringing  it  every 
morning  at  four  o'clock,  in  order  to  rouse  all 
future  ladies  of  the  suds  to  their  labours  of 
purification. 

Many  churches  of  ancient  date  were  built 
without  any  receptacles  for  bells.  The  oldest, 
in  the  city  of  Cambridge — Saint  Sepulchre's 
—as  far  back  as  the  reign  of  Edward  the 
Second,  was  raised  another  story  for  the 
reception  of  bells ;  and  another,  of  later 
structure,  of  Henry  the  Sixth,  at  Boconnoc 
in  Cornwall,  has  a  singular  belfry,  being  only 
eight  feet  irom  the  ground  to  the  springing 
of  the  roof,  and  the  bells— three  in  number — 
hanging  within  two  feet  of  the  ground,  are 
rung  by  the  foot. 

The  tower  of  the  Cathedral  Church  at 
Shecborne,  in  Dorsetshire,  contains  six  large 
bells,  besides  the  "  fire  "  and  the  saint's  "  little 
bell";  the  sixth  or  tenor  bell  is  said  to  weigh 
60,000  pounds.  Why  this  is  not  generally 
introduced  in  the  category  of  bouncers  I  can- 
not account  for,  without  its  birth  may  be  in 
any  way  doubtful — for  it  is  also  recorded  to 
have  been  brought  from  Tournay,  and  pre- 
sented to  the  church  by  Cardinal  Wolaey.  It 
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BOtira  of  the  laid  leTen  to  be  mnc«Dtric  with  each 
Other,  mnd  with  the  balance^  Tho  pallet*  we  ni^d 
toward*  tho  wheeli  hj  two  back  ipriiiga  acting  on  the 
leqiectiTe  leven.  A  compeaaation  for  heat  aodcold 
naj  be  ^>plied  to  thue,  hj  toj  of  the  nmal  methods, 
InRead  or  to  the  balance.  The  Terge  or  axU  of  the 
balance  ii  mads  in  the  form  of  ■  crank,  the  arm  of 
which,  when  the  balance  wheel  i»  made  to  vibrate, 
diiplaoei  the  lerart  altansielf,  to  that  the  palleii  act 
in  the  teeth  of  the  wheels  i  the  motion  contiiiiiet, 
hecaiue  the  reaction  of  the  aprioga  ia  greater  in  the 
retnm  of  the  balance  to  its  former  poiition  than  in 
the  other  parti  of  tfaft  Tibration. 

Inatead  of  two  wheals,  maf  be  need  one  wheel,  the 
teeth  of  which  Mand  contrate. 

3.  Stopping  the  hole*  with  platina,  iaitead  ofnaing 
braat  or  jeweller;  in  the  moTcmentt. 
[Printed,  6<A    SeeBepertoTjof  Arti,ToLl3  (*M«>d 

ISoe,  October  ai.— No.  3IT4, 
BEBBOLLAS,  JoaDK  Axthoxt.—  "Inftillible 
'  repeating  watchea."  The  onUide  la  tbe  lame  ai  in 
a  cominon  watch,  aave  that  the  pendant  ia  monnted 
whh  a  bntton  coniiiting  of  two  parta )  the  lower  pan 
inmorable,  the  spper  baring  an  endleas  Krew  annexed 
to  it,  nioTeiride,*o  a*  to  come  ont  to  the  extent  of  foni 
tomt.  Being  turned  to  the  right,  it  operates  on  the 
hour  rack  ;  being  tnmed  to  the  left  to  bring  it  back 
I,  it  operates  on  the  quarter  rack.    Except  thai 
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ef  a 


c,  the 


I  watch  that  is  not  a  repeater,  and  thni 

a  fii«  wheels,  flre  pinions,  battel  and  main 

qaing,  which  repeater*  umallj  hare,   are  avoided. 

Iha  motion  consisla  of  three  principal  parts )  the  hooi 

latk,  the  quarter  rack,  and  the  endless  screw. 

[Printed,  Sd.  See  Bepertor;  of  Arts,  toI.  14  (seeowi 


TO  THE 

BBITI&H  HOROLOGIOAL   INSTITUTE. 


It  was  omitted  to  be  stated  in  a  recent  number  thsl 
ICr.  B.  B.  Hdx  had  preacated  the  Institnte  with  ai 
Eig^itHlaj  Spring  Clock  for  the  nso  of  the  Beadinf 
Boon. 

We  have  pleatare  in  informing  tbe  members  thai 
Hr.  J.  F.  Cole  bas  presented  the  Diagrams  that  hi 
prqMied  to  illustrate  his  recent  Lecture  on  thi 
Escapements  ;  ibej  are  now  bang  upon  the  walls  o 
the  leMiiute  for  the  use  of  tbe  Mcmben. 

Hiaa  Ai>a  Col>  bas,  with  the  approval  of  Charlei 
Ftodaham,  Esq.,  k in dEy  presented  a  portrait  of  hiilali 
father,  WiuJaM  J>hbi  Foodihix,  E.B.S. 

Vr.  E.  D.  JoHHSOK  .has  presented  English  oni 
French  models  of  It^ieating  Motions,  neatly  monntei 
^on  ttand*.  ^ 

ICr.  G.  E.  Hrun  h«a  deponted  a  Bronae  Bnst  c 
Ibe  caWmtcd  ABMiaaii  Louu  BKMun. 
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0*792 

10  12-90 
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10  31*77 
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13 
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25 
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26 
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27 
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,  15  69-34 
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28 

16     4-25 

0-176 
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29 
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0-145 
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Sum. . . 
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16  11-95 

0-113 

1  16  11*98 

Hod... 

31 

16  14-66 

0-080 

'  16  14-68 

TO   CORRESPONDENTS. 

In  accordance  with  the  wisbes  of  numennu  nb- 
■cribcrs,  wo  hare  BaoinxBGD  this  Journal  at  the 
Poai  Orrica  for  tranamiadon  abroad  :  henceforward 
it  can  be  sent  per  post  with  tho  same  privilege  as  a 
registered  newspaper. 

A  MscRAinc  it  thanked  ;  we  regret  that  the  eom- 
mnnication  was  received  too  late  to  appear  in  the 
preaent  number. 

Bjiin>.— Bcrthond's  Enai  was  published  in  1763. 
Reid's  Treatise  appeared  iu  !82fl. 

A  CoKSTAKT  IUadir  mnst  forward  Ds  Ma  name 
and  addreia  before  we  can  publish  his  commnnicatjon. 

f^P  We  wiik  it  to 

Corrapaidtnll. 

N.B.  AH  Advertisements  to  be  inserted  in  tbe 
Journal  must  bo  received  before  the  asth  of  Ibe 
month. 


ADVBRTISEHBNTS. 
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THE    BRITISH    HOROLOGICAL    INSTITUTE. 

The  Council  of  the  British  Horological  Institute  have  the  pleasure  of 'announcing  to 
the  Members,  that  arrangements  have  been  made  for  holding  Discussions  on  Horological 
subjects  at  the  Rooms  of  the  Institute,  35,  Northampton  Square,  on  the  Thursday  Evening 
in  each  week,  commencing  Thursday  the  10th  November,  at  Half-past  Seven  o'clock. 
Members  are  earnestly  invited  to  attend,  and  take  part  in  these  discussions. 

The  following  are  the  subjects  proposed  for  the  under-mentioned  Evenings  of  this  month 
and  the  first  Thursday  in  December. 

Not.  10. — What  are  the  relative  advantages  of  the  Lever  and  Duplex  Escapements? 

and  which  may  be  considered  the  best  for  Pocket  Timekeepers  ? — The  subject 

will  be  opened  by  Mr.  J.  F.  Cole. 
Not.  17. — Is  it  advantageous  to  Jewel  a  Watch  throughout  ? — To  be  opened  by  Mr. 

Samuel  Jackson. 
Not.  24. — What  advantages  has  the  Fusee  over  the  Going  Barrel  ?   and  is  the  Fusee 

universally  the  best  for  Pocket  Watches  ? 
Dec.  1. — ^What  is  the  reason  of  the  Swiss  possessing  a  larger  market  for  their  manufacture 

than  ourselves  ?  and  has  the  Education  of  the  Workmen  anything  to  do  with  it  ? — 

To  be  opened  by  Mr.  John  Jones. 

The  Members  of  the  Institute  and  the  Trade  at  large,  are  earnestly  requested  to  lend 
fheir  co-operation  in  the  promotion  of  Horological  science,  by  the  reading  of  Papers 
^  or  Lectures  on  any  subject  connected  with  Chronometer,  Watch,  or  Clock-making  with 
which  they  may  be  specially  acquainted  ;  it  being  considered  by  the  Council  that  every 
branch  of  Horological  manufacture  from  any  part  of  a  Movement  to  its  completion  would  be 
of  interest  to  the  Members.  Members  or  others  so  disposed,  are  requested  to  forward  their 
intentions  addressed  to  the  Secretary. 


We  have  the  satisfaction  of  informing  the  Members  of  the  British  Horological  Insti- 
tute that  their  much-esteemed  President,  Valentine  Knight,  Esq.,  has  consented  to  the 
request  of  the  Trustees,  Vice-Presidents,  and  Council  of  the  Institute  in  having  his 
I^ortrait  taken  by  those  eminent  Photographists,  Messrs.  Maull  &  Polyblank ;  and  that 
the  same,  when  finished,  will  be  presented  to  the  Members,  and  placed  in  the  Beading 
Hoom  of  the  Institute. 


WHAT  IS  HOROLOGY! 

C Continued  from  page  18.  J 


AmoUts  and  Eamshau^s  Chronometers, 

We  have  already  alluded  to  the  fact,  that 

some  of  Mr.  Ainold*s  chronometers  were  being 

tested  at  the  same  time  that  those  constructed 

by  Mr.  Mudge  were  under  trial ;  and   also 

that  the  committee  appointed  to  examine  into 

the  merits  of  the  chronometers  by  the  latter 

artist  had  mentioned  in  their  report,  that  two 

of  Mr.  Arnold's  timekeepers  '^  had  gone  with 

9L  degree  of  accuracy  greater  than  could  be 

iUiown  on  any  oorresponding  trial  of  Mr, 


Mudge's.'*  Neither  of  the  two  Arnolds  at 
any  time  placed  a  chronometer  for  trial  at  the 
Royal  Observatory  for  the  express  purpose  of 
applying  for  Parliamentary  remuneration ; 
but,  attention  having  been  drawn  to  their  time- 
keepers, and  also  to  those  by  Mr.  Earnshaw, 
they  were  pronounced  to  be  superior  to 
Mudge's,  both  with  respect  to  their  accurate 
going  and  also  in  regard  to  the  simplicity  and 
practicability  of  their  construction, — a  con- 
clusion which  has  subsequently  been  pretty 
closely  adhered  to  ;  for  the  escapements,  ba- 
lances, and  springs  of  Arnold  and  Earnshaw, 
especially  of  the  latter,  have  up  to  the  present 
time  furnished  the  foundation  principles  upon 
which  almost  all  our  marine  timekeepers  are 
coDstmcted* 
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The  result  of  the  examination  of  the  inven-  . 
tions  of  the  senior  Arnold  was,  that  he  re- 
ceived £1322  from  the  Board  of  Longitude  at 
d]£ferent  times  bj  way  of  encouragement,  and 
in  December,  1805,  Mr.  Arnold,  junior,  re- 
ceived a  further  sum  of  £1678,  making  a 
total  of  £3000.  At  the  same  time,  or  nearly 
80,  a  similar  sum  was  awarded  to  Mr.  Earn- 
shaw,  as  it  appeared  difficult  to  decide  which 
construction  was  the  best. 

The  main  features  of  the  two  chronometers 
we  are  now  about  to  describe  were  as  follows. 
In  the  first  place,  the  escapement  was  detached, 
that  is  to  say,  the  balance  vibrated  entirely 
free  of  the  train  except  at  the  moment  of 
escaping  and  receiving  impulse.  In  the  next 
place,  the  compensation  was  removed  from  the 
pendulum  spring  and  applied  to  the  balance, 
thus  being  less  direct  in  its  action,  but  at  the 
same  time  interfering  less  with  the  isochronal 
properties  of  the  spring.  The  spring  itself 
was  a  cylindrical  spiral  -  a  form  which  admits 
of  a  more  ready  adjustment  to  equal-timed 
vibrations  than  the  flat  spiral. 

The  movements  and  trains  of  these  time- 
keepers were  pretty  nearly  alike,  and  of  the 
aame  general  form  as  is  now  followed.  Har- 
rison's maintaining  power  was  applied  to  the 
great  wheel,  and  the  pinions  were  of  8  or 
10  teeth,  according  as  they  were  for  pocket 
or  box  chronometers.  Arnold  employed  very 
strong  main  springs  in  a  barrel  deeper  than 
the  frame,  rendering  it  necessary  to  attach  an 
elevated  bar  to  the  upper  plate. 


Figs.  39  and  40. 


In  ^ures  39  and  40  A  is  the  escape  wheel 
of  Mr.  Arnold's  chronometer.  It  has  12 
teeth,  and  is  made  of  brass,  the  centre  being 
sunk,  and  a  portion  of  the  ends  of  the  teeth 
projecting  upwards  from  the  plane  of  the 
wheel.  B  is  the  impelling  pallet,  made  of  steel, 
the  acting  face  of  which,  c,  is  jewelled.  C  is 
the  locking  spring,  which  is  screwed  to  the 
under  side  of  the  upper  plate  at  its  further 
Md  ;  the  weakest  part  is  betweeu  C  and  the 


fixing  screw,  so  that  it  may  nearly  be  said  to 
turn  on  it  as  a  centre.  About  the  centre  of 
this  spring  is  a  second  weaker  spring.  D, 
attached  to  it.  This  spring  is  called  the  un- 
locking spring,  and  projects  beyond  the  end 
of  the  spring  C.  At  about  one-third  of  the 
length  from  this  end  of  the  spring  C,  at  a,  is 
the  locking  pallet  made  of  a  jewel.*  This 
jewelled  pallet,  or  pin,  receives  the  heel  of  the 
tooth,  and  in  the  act  of  unlocking  is  driven 
inwards,  so  as  to  allow  the  projecting  part  of 
the  tooth  to  pass  behind  it  when  the  wheel  is 
unlocked.  A  screw,  b,  tapped  into  a  stud  in 
the  upper  plate  bears  against  the  locking 
spring  to  prevent  its  falling  back  beyond  a 
certain  point.  The  centre  of  motion  of  the 
unlocking  spring  is  near  this  screw,  and  it 
is  free  of  it  in  consequence  of  being  narrower 
than  the  locking  spring.  Being  'therefore 
weaker,  it  is  at  liberty  to  move  back  towards 
the  screw  head  without  affecting  the  position 
of  the  locking  spring  ;  but  when  moved  in  the 
contrary  direction,  it  must  necessarily  take  the 
locking  spring  along  with  it,  and  consequently 
the  pallet  or  pin  a,  which  detains  the  wheel. 
The  unlocking  pallet,  a,  is  a  piece  of  steel 
carrying  a  jewel,  and  is  set  in  such  a  position 
as  to  follow  or  precede  the  face  of  the  large 
pallet  a  very  little.  The  angle  between  their 
positions  is  very  small  in  Mr.  Arnold's  figures, 
as  his  locking  takes  place  on  the  second  tooth. 

In  our  figure  the  unlocking  pallet,  dy  has  let 
go  the  end  of  the  unlocking  spring,  and  the 
detent  has  returned  to  the  screw  point,  to  be 
ready  to  receive  the  next  following  tooth  3, 
the  teeth  1,  2,  3  following  one  another  in  suc- 
cession. 

It  will  be  seen  that  the  shape  of  the  teeth  ot 
the  wheel  is  peculiar.  The  acting  part  of 
each  tooth  which  is  raised  from  the  plane  of 
the  wheel  is  bounded  by  two  straight  lines 
and  a  curve.  The  curved  portion  acts  on  the 
jewelled  face  of  the  large  pallet  B,  and  b 
called  by  Mr.  Arnold,  jun  ,  a  cydoidal  carve. 
This  curve  when  applied  to  the  teeth  of 
wheels  and  pinions  enables  them  to  rol/  over 
one  another  with  the  least  possible  amount  of 
friction.  To  attain  this  desirable  result,  how* 
ever,  both  sets  of  teeth  must  be  truly  shaped 
to  the  curve  in  question.  In  the  case  before 
us  the  tooth  of  the  wheel  is  curved  while  the 
pallet  is  straight,  consequently  the  curved 
part  of  the  tooth  always  acts  on  the  extreme 
point  of  the  pallet's  face,  and  with  a  sliding 
instead  ot  a  rolling  action. 

Figures  41  and  42  exhibit  Mr.  Arnold's 
balance  -  the  first  in  plan,  and  the  second  in 


*  The  figures  are  copied  from  Mr.  AtbM,%  and 
are  not  very  distinct.  The  locking  pin  docs  not 
shgw. 
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Figs,  41  and  42. 
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elevation.  The  interior  ring  of  metal,  a  6, 
with  three  weights  of  adjustment  for  position, 
wag  added  by  Mr.  Arnold,  junior.  The  ex- 
panding rims  are  about  the  third  part  of  a 
circle  each,  and  were  originally  soldered  toge- 
ther and  bent  into  shape  with  a  pair  of  pliers 
of  a  peculiar  form.  Subsequently,  and  at  the 
present  day,  the  interior  portion  at  any  rate  is 
first  turned  in  the  lathe,  and  the  two  metals 
having  been  united  by  fusion  are  subse- 
quently turned  and  filed  to  the  proper  shape 
and  then  cut  open.  Mr.  Arnold  asserted  that 
the  true  figure  given  in  the  lathe  no  longer 
remained  when  the  ring  was  cut  into  portions. 
This  opinion  was  and  is  still  held  by  many 
other  horologists. 

The  screws  d  d  are  for  rate.  The  pieces  c  c 
have  little  holes  at  their  exterior  ends  for  a 
fork  screw-driver,  and  are  for  the  adjustment 
for  temperature,  and  the  two  additional  screws 
e  e  are  for  position  adjustment. 

Mr.  Arnold  used  a  cylindrical  spring,  and 
took  great  pains  to  ascertain  the  precise  length 
which  should  give  equal  times  in  long  and 
short  vibrations.  The  trial  was  made  by 
letting  down  the  mainspring  to  reduce  the 
vibrations,  and  setting  it  up  higher  to  increase 
their  length.  He  states,  that  when  the  chrono- 
meter is  new  and  clean,  the  semi  arc  of  vibra- 
tion will  amount  to  ISO*'  or  230®,  making  the 
whole  vibration  from  a  circle  to  460* ;  but 
when  the  oil  grows  thick,  the  whole  arc  will 
sometimes  be  reduced  to  240®,  so  that  an 
alteration  must  take  place  in  the  rate  if  the 
isochronal  properties  of  the  spring  were  not 
attended  to.  Mr.  Arnold  preferred  hardened 
and  tempered  springs,  although  he  states  that 
steel  wire  hard  rolled,  or  wire  made  of  gold 
with  a  proportion  of  copper,  would  answer,  but 
were  less  permanently  elastic. 

In  the  box  chronometer,  in  which  the  ba-  j 
lance  is  of  considerable  weight,  the  lower  ' 
pivot  is  relieved  by  making  the  spring  with  \ 
the  coils  contiguous.     When  screwed  in  its  ' 


place  it  is  a  little  stretched,  so  as  to  slightly 
lift  the  balance.  It  is  evident,  however,  that 
if  the  spring  is  placed  above  the  balance,  as  is 
ordinarily  the  case,  this  would  make  matters 
worse,  as  the  movement  is  turned  over  when 
in  its  box  and  the  weight  of  the  balance  rests 
on  the  upper  pivut.  Mr.  Arnold  also  lays 
great  stress  on  his  stud  being  placed  so  that 
the  end  of  the  balance  spring  is  just  half  the 
distance  between  the  centre  and  circumference 
of  the  coils,  asserting  that  this  prevents  any 
protrusion  of  the  large  coils  and  preserves  the 
cylindrical  shape  apparently  unaltered  by  the 
action. 

{To  he  continued.) 


LE  ROY'S  PRIZE  CHRONOMETER, 

WITH  A  MEMOIR  ON  THE  BEST  METHOD  OF 
MEASURING  TIME  AT  SEA. 

{Continued  from  page  22.) 


Article  III. 


<  Third  Cause  of  Variations  in  Watches,^thc  manner  in 
which  the  Balance  is  sustained,  and  the  different 
situations  in  which  they  are  placed. 

It  is  clear  that  the  weight  of  the  balance 
occasions  on  the  pivots  that  sustain  it  a 
friction  that  is  both  variable  and  prejudicial ; 
but  much  less  considerable,  when,  the  watch 
being  laid  flat,  it  is  carried  on  the  extremity 
of  one  of  its  pivots,  than  when,  hangings  the 
weight  of  the  balance  is  borne  on  the  circum- 
ference of  the  two  pivots.  By  what  precedes, 
there  follow  causes  of  variations,  greater  or 
less,  according  to  the  size  of  the  pivots,  their 
polish,  the  polish  of  the  holes,  their  depth,  the 
oil  which  is  applied,  the  weight  and  size  of 
the  balance,  the  number  of  its  vibrations, 
their  magnitude,  the  length  of  the  spiral 
spring,  its  form,  &c.  Experience  shows,  in 
effect,  that  most  watches,  especially  those 
which  have  dead  escapements,  lose  when  hung 
up.  To  correct  this  irregularity,  we  render 
the  balance  more  weighty  in  that  part  of  its 
circumference  which  is  underneath  when  the 
watch  is  hung  up;  but  by  this  expedient  we 
palliate  the  evil  rather  than  destroy  it,  and  we 
Hinder  the  watch  more  subject  to  vary  by 
shocks  and  different  motions,  the  effect  of 
which  to  be  done  away  requires  (as  we  shall 
presently  see)  that  the  balance  be  throughout 
of  equal  weight. 

Article  IV, 

Fourth  Inconvenience  of  Watches, — they  lose  in  heat, 

and  gain  in  cold. 

This  effect  arises  in  watches  with  a  dead 
escapement— 1st,  From  the  different  causes 
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which  render  the  vibrations  of  the  regulator 
greater  by  heat ;  2ndl7,  Because  the  dimen- 
sions of  the  balance,  and  its  sprins^,  are  aug- 
mented bj  it ;  3rdl7,  From  its  diminishing  the 
elasticity  of  the  latter.  From  these  united 
effects  there  results  a  variation,  greater  or 
less,  according  to  the  nature  of  the  escape- 
ment, the  length  and  force  of  the  spiral,  the 
greater  or  less  freedom  of  the  balance,  &c 

In  general,  watches  with  dead  escapements 
advance  about  five  minutes  in  twenty-four 
hours,  when  from  the  heat  of  the  fob,  which 
18  nearly  equal  to  that  felt  under  the  tropic, 
it  passes  to  that  degree  of  cold  which  produces 
ice. 

If  we  wish  to  know  how  much  influence 
the  balance  and  the  spiral  spring  have 
separately  on  these  errors,  the  calculation  is 
easily  made. 

Experience  shows  that  a  steel  bar  of  three 
feet  increases  l*60th  of  an  inch  nearly,  or 
•g-i^th  part,  when  from  freezing  cold  it  passes 
to  a  heat  which  raises  Reaumur's  thermo- 
meter* to  30^,  about  equal  to  the  heat  of  the 
fob  of  a  middle-aged  man. 

Now  the  weight  of  a  balance  being  known, 
the  resistance  which  it  gives  to  the  spiral  is 
in  the  direct  ratio  of  the  square  of  the  distance 
of  its  circumference  of  percussion,  if  we  may 
80  express  it,  from  the  centre  of  its  motion  ; 
and,  by  theory,  the  number  of  vibrations  is 
in  the  inverse  proportion  of  this  distance: 
therefore  a  watch  taken  from  the  fob  to  a 
place  where  it  freezes,  when  it  is  arrived  at 
the  cold  of  the  place,  each  of  its  vibrations, 
by  the  contraction  of  the  balance  alone,  is 

accelerated  the  tiVit^^  *  ^^^^  is  ^o  s^7>  ^^® 
watch  by  this  cause  advances  about  1^'  per 
hoar  ;  the  remainder  of  the  gain  being  pro- 
duced by  the  increase  of  elasticity  in  the 
spiral  spring,  and  other  causes. 


*  The  degrees  of  Reanmor's  thermometer  maj  be 
conTerted  to  Fahrenheit's  by  the  followiog  equation: 
Beanmnr  X  9  ^  3^  -^  Fahrenheit,  therefore  80«  of 

fieanmar's  is  ■*  99^  of  Fahrenheit's. 

Smeaton,  in  the  FhiL  Trans,  for  1758,  has  given  the 

93 
exjMnsion  of  one  foot  of  blistered  steel  «>  2i5ooo^^^ 

of  a  foot  for  180^  of  Fahrenheit,  which  for  three  feet 

S3 

dths  of  a  foot.    Now  the 


at  100^  amounts  to 


12000 


English  foot  is  to  the  French  foot  as  4000  to  4263  ; 

therefore  the  foregoing  expansion  in  French  measure 

is  -.^????_  ths  of  a  foot  for  30"  of  Reaumur's,  which 
16000000 

is  nearlj  4^  times  greater  than  Le  Roy  states  it.  If 
we  had  taken  hard  steel,  it  would  have  been  greater 
8tin  lit  tiie  proportioii  of  188  to  147.— T.  a  £. 


Article  V. 

Fifth  Cause  of  Error  in  Watches— the  little  power  of 
the  regulators  with  regard  to  their  motive  force. 

This   inconvenience    arises,    according  to 
what  has  been  said  above,  from  the  resistance 
of  the  air,  the  friction  of  the  suspension,  8ec 
causing  a  consideirable  loss  of  motion  in  the 
regulator  in  each  vibration  ;    and  since  the 
balance  of  a  watch  ought  to  go  of  itself  (partir 
au  doighty  as  watchmakers  say,  (that  is,  it 
should  be  put  in  motion  by  the  motive  force, 
when  this  motion  has  ceased  from  any  cause 
whatever),   this  balance  can  only  be   very 
slight.     Make  the  balance  of  a  watch  vibrate 
separately  from  the  wheel-work,  and  you  will 
see  that  if  at  first  the  vibration  is  18(y^  it  will 
lose  all  its  motion  in  90*  in  a  horizontal  sitoa- 
tion,  and  in  GO*  in  a  vertical  one  ;  instead  of 
which  a  pendulum  preserves  the  oscillatory 
motion  given  to  it  for  twelve  or  fifteen  hoon 
without  any  foreign  help  ;  consequently  the 
impression  of  the  motive  force,  and  the  varia- 
tions which  arise  from  wear  and  from  friction, 
are  in  watches,  with  regard  to  the  effect  that 
they  produce  on  the  pendulum,  in  the  propo^ 
tion  of  15  hours,  or  9M  to  1^. 


PART  III. 

Description  of  the  New  Marine  Waieh,  tni 
of  the  means  by  which  we  have  avcidd 
the  different  causes  of  irregidariiies  rdated 
above. 

Article  I. 

Of  Wheel-work. 

If  the  defects  remarked  in  the  constmetioD 
of  watches  are  the  sources  whence  all  their 
irregularities  are  derived,  in  order  to  render 
a  work  of  this  kind  capable  of  the  greatest 
accuracy  possible,  it  is  necessary,  consequentlj) 
to  collect  together  the  opposite  propertieii 
Thus,  after  having  given  to  this  work  ibi 
greatest  simplicity  of  which  it  is  8ii80^bl% 
it  is  necessary, 

1st,  To  reduce  the  friction  to  the  IsHi 
possible  value,  and  to  render  the  rpgnkMP 
as  free  and  as  powerful  as  possible* 

2dly,  To  give  to  its  vibrations  flie  W0i 
perfect  isochronism. 

3dly,  To  apply  an  escapement,  hyxatttM^ 
which  this  isochronism  cannot  be  nffiwtff^ 

4thly,  To  compensate  the  effisots  of  M 
and  cold  with  accuracy  and  simplleitj; 


*  Thej  are  obliged  to  take  this  preeaatioi^L 

watch  maj  not  stop  by  the  differeot  modoM  viiA« 
maj  rcceiye,  and  by  the  losses  whidi  it  ^BsptAsstBJ^^ 
its  motive  force  from  the  difficnUj  widi  vliA  V; 
wheel- work  acts,  and  the  eflfect  proflsiMi  vta  ■* 
hands  are  put  to  the  hoar,  &c. 
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Sihlj,  To  dispose  the  regulator  in  sach  a 
waj  that,  all  the  parts  being  in  an  uncon- 
atrnined  state,  thej  ma;  remain  the  same  af^er 
haTing  been  subjected  to  the  greatest  differ- 
ences io  lemperatore. 

Gthly,  To  mnder  the  machine  invariable  in 
the  different  positions  and  shocks  which  ii 
ma;  receiTe. 

This  is  what  I  think  I  hare  executed  in  the 
following  construction. 

For  greater  cleameae,  after  having  said  a 
few  words  on  wheel-work,  I  shall  treat  each  of 
Ihese  articles  separatelj',  as  in  the  preceding 
part.  H.  Bernoulli,  in  the  Researches  which 
I  have  already  cited  several  times,  wishes 
marine  watches  lo  be  as  large  as  good  clocks 
are  commonly  made,  that  the  pieces  maj  be 
worked  wiih  greater  exactness,  and  that  their 
defecta,  if  there  are  any,  may  be  more  easily 
perceived.  This  is  nearly  what  I  have  prac- 
tised in  tlie  New  Marine  Watch.     It  goes  38 


hours.  Plate  l.Jlgt.  6  and  7,  shews  the  plan 
and  profile  of  the  movement  on  a  diameter  of 
three  inches.  It  is  composed  of  a  frame,  ecec, 
(fig*.  6  and  7),  containing  four  flat  wheels 
toothed  ;  the  first,  placed  below  the  barrel  b  b, 
Ctntaioing  the  mainspring,  has  50  teeth,  and 
ttiTDB,  by  means  of  a  pinion  of  10  leaves,  tliat 
•f  tbe  centre,  nt,  which  is  called  the  minute 
Irheel,  because  it  makes  one  turn  in  an  hour, 
Wid  the  mioule  hand  Is  adjusted  on  iisaxis, 
The  tninme  wheel,  by  a  ptniun  of  8  leaves. 
tarns  the  third ;  and  this,  by  n  similar  pinion, 
tarns  the  fonrih,  called  the  seconds  wheel, 
Itecausc  It  makes  sixty  turns  in  an  hour,  and 
vanies  the  seconds  hand  on  its  axis.  Lastly, 
Ibe  seconds  wlieel,  by  a  pinion  p,  of  7  leaves 


Cfigt.  6  and  7  of  Plate  I.  and  ^.  4  of 
Plate  III)  turns  tbe  balance  wheel,  or  rather 
a  ratch  or  kind  of  star,  r  (figt.  6  and  7,  Plato 
1.,  and  Jigi.  1,  2,  3,  4  of  Plate  III.),  having 
six  radii  placed  without  ihe  frame  ;  it  is  by 
means  of  this  wheel  that  the  escapement 
works, 

With  regard  to  the  hour  wbnel,  or  that 
which  carries  the  hour  hands,  H  (Plate  IV.), 
it  hns  48  teeth,  and  Is  conducted  by  a  lantbortl 
pinion  of  4,  which  being  adjusted  on  the  axis 
of  the  centre  wheel  m,  carries  the  minute 
hand,  e  (fig.  7,  Plate  I.),  on  its  extremity 
formed  into  a  square. 

By  this  disposition  the  hour  circle,  and 
those  of  minutes  and  seconds,  have  eaeh  one 
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Ptalt  TIL  flg.  4.  Pbtit  ni.  fig.  3. 


PJafa  m.  fy.  3.  Pbb  ///.  fig.  S- 


ita  ceutL-L',  as  wu  may  see  in  Flate  IV.  I 
have  preferred  this,  althougU  tho  hour  hand 
neoeBSarilj  turns  to  the  left,  because  it  sup- 
pmws  one  wheel  and  some  slight  rriction  ;* 
for  we  can  never  render  a  walch  destined  for 


■  Mr.  Sanwhair  hu  mada  ihU  alUradoo  in  Kims 
of  the  dock!  at  the  BotsI  Obsetraiorr  at  Gtmd- 


the  sea  sufficiently  simple,  the  accidents  which 
ma;  happen  to  an  instrument  being  always 
in  the  ratio  of  the  number  of  pieces  that  com- 
pose it. 

Moreover,  in  this  wheel-work,  the  simpll* 
citj  of  which  is  evident,  all  the  wheels  are 
horisonlal,  and  the  escapement  wheel  moves 
on  the  extremity  of  its  pivot ;  whence  ajisei 
great  freedom  in  the  moving  parte. 
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HwkHtnlM.bj'TaDdariDB  the  ngoLtor  u  &m 
H  asd  M  powerfol  m  it  can  be. 

Tfak  ngnl«tar  or  bftUooe, «  v  «  «  (i^.  7, 
Fkta  1,  Md  Jig*.  1  sod  6,  Fkte  III.)  ii  of 
Mid.  Itwd^aboatAnoaiwes;  it  iflCiHir 
imtbtB  ia  diaiMtar,  aad  !■  moaiUed  on  aa 
otnr,  A  A  Jfy.  7,  Plata  f.,  ud  CJfyi-  6, 
Plifa  IIL>,  of  aboat  five  iaohes.  A  frame 
«r  oopper  c»x  Jtc  (/^  G;  Plate  XIL)  to 
tMOi  ii  adai^Bii  the  noreaflDt,  Wd«  the 
tialinnii  hMfcantaHy^a^woded  ^  ih»  njiper 
extnnii^  of  im  4rile«  by  metiu  d  a  rei/ 


fine  harpsichord  win  T,  wUah  ii  attaebed  to 
it,  whose  length  is  abont  Ifaree  inehei,  and 
forms  the  same  Tertioal  right  line  as  the  axii 
of  the  arbor.  That  thia  balanae  maj  tarn 
freclj  on  its  axis,  each  of  it*  piTOta  is  letainsd, 
with  the  proper  play,  between  fimr  roUecs, 
tnining  freely  in  two  hubU  firamea  « c,  a  e 
('^.6,Platein.)rtio  ene  for  the  knrer  purot 
adapted  to  <he  lower  part  of  tto  fafg*  frapa  I 
tbe  other  to  the  upper  for  Ae-piiaA  or  tnu- 
nion  t  {fig.  7,  PUte  L)  at  some  dlataMe  tiMa 
which  is  attaobed'thewiv-of  Bospennoii. 

All  this  is  arraBgodiwMi  tba  seMaaar/are- 
«aatioas,  BO  that  tiw  wire  fud  tbe  ant  of  lli« 
MMieewaf  ftm  ilm^lUwii>iw*'nallilw 
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This  balance  thus  suspended  makes  vibra-  iona,  whether  loog  or  short,  are  isocbronooa ; 

lions  of  about  20*  duration  each  b/  means  of  [  have  experienced  this  in  a  great  number 

the  elasticity  of  the  aufpendinf;  wire.     Two  >f  springs. 

spiral  springs,  f  f,«f  {fig.  6,  Plate  III.)  simi-        To  procure,  therefore,  in  the  vibrationa  the 

lar  to  those  which  serve  as  a  mover  in  com-  most  perfect  isochronism,  I  at^ust  the  spiral 

iDon  watches,  adjusted  at  the  bottom  of  the  iprings  to  the  balance,  and  I  set  the  marine 

balance  arbor,  bj  means  of  their  ferules,  as  watch  to  go  (which,  as  we  have  seen,  has  no 

the  spirals  in  common  watches,  and  in  a  centre  Eusee)  twelve   hours  in    the  long  arcs   and 

of  equilibrium  absolutely  idle  (as  M.  Daniel  twelve  hoars  in  the   short  arcs  ;  that  is  to 

Bernoulli  recommends  in  the  Researches  above  say,  twelve  hours  with  the  moving    apHng 

dtfd)  act  so  that  ihese  vibrations  at^  each  highly  wound  up,  and  twelve  hours  with  it 

made  in  about  half  a  second.     By  this  con-  almost  unwound.  If,  in  ihislast  case,  the  going 

Btruction  I   avoid  those  defects   of  watches  of  the  watch  is  more  accelerated  than  in  the 

remarked  in  Articles  III.  and  V.  of  the  pre-  first,  it  proves  that  these  springs  are  too  lone, 

ceding  part ;   for,  the  balance  bfing  freely  and  I  shorten  them.     On  the  contrary,  if  it  is 

sustained  by  the  suspension  wire,  the  friction  slower,  I  len;;then  them  ;  snd  thus  I  proceed 

which  it  would  occasion   by  its  weight,  the  until  I  bave  found  the  point  where  the  watch 

very  rapid  wear  which  would  result  from  it,  goes  very  equably  both  in  the  hiiih  and  low 

&c.  are  absolutely  suppressed,  and  by  mesns  strain  of    the    spring  :    I  then  diminiah  or 

of  the    rollers,,  whose   properties    are    well  increase  the  weight  of  the  balance  nntil  the 

known,   those   which    are   produced  by   the  watch  is  regulated.     This  operation  at  first 

efforts  of    the  regulating  spring,  by  shocks  appears  long  ;  but  practice  renders  it  so  easy 

and  ihe  lateral  motions  of  ihe  balance,  by  the  that  at  first  sight  I  know  actually,  very  nearly, 

effect  of  the  escapement,  ftc,  are  reduced  to  the  length  of  apring  where  all  the  vibrations 

the  least  quantity  ;  whence  it  happens  that,  areof  equal  duration.     The  two  spiral  springs 

instead  of  only  preserving  ils  oscillatory  mo-  are  here  of  some  help,  because  we  can  only 

tion  for  about  a  minute,  as  the  balance  of  the  act  on  the  one,  and  the  quantities  which  we 

walcb  in  the  experiment  relsied  (Article  Y.,  lengthen  or  shorten  it,  produce  less  effect. 

Part  II  \  the  regulator  keeps  going  here  more  For  example,  in  my  meiioe  watch  about  one 

than  half  an  hour  ;  the  two  springs  contribute  line  of  diminution  in  the  lower  spring  makes 

■lao  to  this  ;  their  efforts  on  the  pivots  being  it  gain  in  the  high  strain  of  its  msinspring  a 

opposite,  are  reciprocally  destroyed.  second  and  a  quarter  in  six  hours  more  than 

Abtici^  hi  '°  ^^  '°*  strain  of  this  spring,  where  the 

„      "...      .      .  orw  of   vibrationa  ore  reduced    to  about  a 

H«r  Method  bywhich  the  most  perfect  lK«hPMitom  I)  -u^er  of  what  they  are  when  the  watch  has 

(clTEa  to  the  vibratioDs  of  the  balance.  ?       ,  .       ' 

*  just  been  wound  up. 
It  appears  so  simple,  when  we  are  occupied        x  ghall  add  to  what  precedes,  that  I  am 

with  the  theory  of  watches,  to  try,  first,  whe-  certain,  from  a  number  of  trials,  and  easy  to 

ther  the  different  lengths  of  springs  produce  ^^rify,  that,  the  long  and  short  srta  of  vibra- 

no  changes  in  the    proportion  which  exists  Hon  once  rendered  isochronous  by  this  method, 

between  the  time  of  their  vibrations  of  dif-  all  the  intermediate  arcs  are  rendered  so  also, 

ferent  extents,  and  consequenUy  whether  in  ^jth  the  greatest  exactness.     This  is  what  1 

these  lengths  there  may  not  be  one  where  the  j^  not  believe  can  easily  be  prtjduced  by  com-    , 

long  and    short  are  isochronous.     So  many  pensation  curbs,  by  cycloidal  cheeks,  and  other 

reasons,  drawn  from  the  principles  of  philo-  methods,    by  which   they  have    hitherto  at- 

eophy  and  mechanics,  appear  to  lead  us    to  tempted  to  render  the  vibrationa  of  the  spiral 

thia  conduBion,  that  we  shall  find  it  difficult  springs   isochronous ;  and   when,  ^i^  dint  of 

to    conceive   how.   wo  have   hitherto  been  penetration  and  care,  an  artist  has  perfected 

ignorant  of  this  imporUnt  fact  (    much  lese  ^^^y,  ^urbs,  &c.,  can  others  expect  to  succeed 

can  we  conceive,  that  it  was  not  till  after  equally  as    well  ?     The  Academy,    withoat 

twenty  years  researches  that  we  arrived  al  doubt,  want  a  machine  whose  success  does  not 

this  discovery.     Happily,  men  of  science  are  depend  on    such    rare    execution.     It    was 

not  ignorant  that  the  simplest  things,  almost  probably  some  esse  of  thia  kind  which  msds 

•  always  the  most    useful,  are    frequently   so  „  learned  roan  say,  that  the  novelties  produced 

much  the  more  difficult  to  discover,  m,  accord-  j,    ^rtiaU  rarely  have  their  succeaa  confirmed 

ing  to  tbe  remark  of  an  lUustnoua  Secretarv  ^y  ti^e,  it   being  frequently  owing  to  the 

to  the  Academy,  we  ar«  leas  incUned  to  seek  particuUr  attention  which  they  pay    to  ths 

for  tbem.  execution  of  the  pieces  which  they  announce 

However  it  may  be,  it  la  constantly  tb(  ^  their  invention  j  instead  of  which,  scieoUfio 

case,  as  I  have  already  said  (Article  II.,  Part  ^en  set  a  higher  value  on  things  more  tbeo- 

11.),  that  in  every  ^nng  of  sufficient  extent  „t^  ^^  less  dependent  on  praotioe. 
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Rates  of  i 


NAME 

OF 
MAKBR. 


Num* 
ber. 


Campbell 

Frodiham&Baker 

KejB 


837 
6188 
I     S25 


m 
O 

09 


Op 


Conitrnction  of  Escapement  and 
Balance, 
from  the  description  furnished 
by  the  Maker 


Crisp 

Foole  

Webb 

FrodshamSc  Baker 

Ifav 

BntseU  and  Son... 

Pode 

Ftokhison  Sc  Boau 

Hiatt 

Beid  and  Sons .... 


Porthoose 

McGregor  and  Co. 
O.H.ftC.€k>wland 


Lawson 


Wood  .. 
SewUl.. 
Barwise 
Deiu... 


WIH5»lrif 


SewiU 


Beid  and  Sons .... 
Hewitt  and  Son... 


ISO 
2059 
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RATES    OF    CHRONOMETERS 
ON    TRIAL, 

FOR  PURCHA8B  BY  THE  BOARD  OF  ADMIRALTY, 
At  the  Boyal  ObservcUoq^,  Greenwich. 

1859. 

[Thefdhwing  Notes  are  appended  to  each  of  the  three 

preceding  TabUe,'] 

(*)  Daring  these  weeks  the  Chronometers  were 
exposed  to  the  extemul  air  outside  a  North  window. 
Bj  inadyertence  the  Chronometrical  Thermometer 
was  not  placed  with  the  Chronometers  on  trial  during 
the  first  three  weeks. 

(f  J  During  these  weeks  the  Chronometers  were 
placed  in  the  chamber  of  a  stove  heated  by  gas. 

The  rate  given  by  the  first  fire  days  of  trial  is  in 
every  case  omitted,  excepting  for  Lawson  1318,  where 
the  rate  for  one  day  only  is  omitted. 

The  order  of  arrangement  of  the  Chronometers  in 
these  Tables  is  determined  solely  by  consideration  of 
their  irregularities  of  rate,  as  expressed  in  the  columns 
**  Difference  between  the  Greatest  and  Least,"  and 
^  Greatest  Difference  between  one  Week  and  the  next," 
without  reference  to  the  duration  of  the  trial ;  the 
position  of  Keys  835  is  therefore  not  necessarily 
correct. 

Three  Chronometers  which  became  deranged,  evi- 
dently from  some  accidental  cause,  are  entirely 
omitted. 

In  coonexion  with  this  subject,  we  have 
the  pleasure  of  stating,  that  the  Council  of 
the  British  Horological  Institute  have  received 
from  the  authorities  at  the  Royal  Obser- 
vatory, Greenwich,  complete  copies  of  all  the 
*'  Reports"  of  this  description  which  have 
been  published  from  the  year  1840  to  the 
present  time,  and  that  the  same  have  been 
added  to  the  Library  of  the  Institute  for  the 
use  of  the  members. — £d.  H.  J. 


THE    ANTI-DETACHED,   OR  REPEL- 
LENT LEVER  ESCAPEMENT. 

By  J.  F.  CoLC 

To  the  Editor  qfthe  HorohgicalJowmal. 

Sir, — The  following  is  a  description  of  an 
original  plan  of  escapement  action,  invented 
by  me,  and  designated  '*  The  Anti-Detached, 
or  Repellent  Lever  Escapement,"  for  which  1 
have  applied  for  letters  patent. 

The  distinguishing  point  of  principle  in 
this  invention  consists  in  a  reversion  of  the 
locking  angles  of  the  anchor  pallets  of  lever 
escapements,  in  such  manner  that  the  alter- 
nate pressure  of  the  escape  wheel  teeth  on 


each  locking  will  throw  each  pallet  respeo- 
tively  out  of  locking,  instead  of  drawing  each 
pallet  respectively  into  the  spaces  of  the 
wheel  teeth,  as  is  the  case  in  the  ordinary 
Detached  Lever  Escapement.  The  first  con- 
sequence of  this  difference  of  direction  of  the 
locking  angle  of  each  pallet  is,  that  the  wheel 
will  have  a  constant  tendency  to  unlock  itself, 
without  offering  to  the  balance  or  balance 
spring  the  slighesc  difference  of  resistance  at 
the  time  of  unlocking. 

In  the  Repellent  Lever  Escapement,  the 
power  from  the  escape  wheel  is  wholly  trans- 
mitted to  the  anchor  pallets  and  lever,  and 
from  the  lever  wholly  to  the  balance,  with 
only  the  smallest  possible  loss  of  power  by 
drop  of  the  wheel  teeth,  as  these  pallets 
admit  of  very  close  scaping. 

On  the  balance  axis  is  fixed  a  simple 
duplex  ruby  roller  only,  in  such  a  position  on 
the  staff  as  will  agree  with  the  plane  of  the 
repellent  lever  arm,  the  acting  end  of  which 
is  made  in  the  form  of  a  thin  wedge,  and  of 
such  length  as  to  rest  upon  the  ruby  roller, 
the  extreme  end  of  the  arm  being  carefully 
shortened  so  as  to  pass  just  freely  through 
the  roller  notch  by  intersection. 

Having  thus  explained  the  form  and  adap- 
tation of  the  lever  arm  in  connexion  with  the 
roller  and  balance,  I  now  proceed  to  describe 
the  acting  effect  of  the  anchor  pallets,  on 
which  the  escape  wheel  pressure  is  constant, 
except  at  the  moment  of  escaping.  The  wheel 
tooth  then  drops  on  one  of  the  lockings,  and 
by  the  small  incline  of  the  locking  face  the 
impulse  end  of  the  lever  is  brought  to  rest  on 
the  outside  of  the  roller  with  a  very  small 
amount  of  pressure.  In  this  condition  of  the 
lever  arm  one  of  the  lockings  will  arrest  a 
tooth  of  the  wheel  by  only  a  sufliciently  sound 
engagement ;  and  if  the  balance  and  roller  be 
moved  in  the  direction  of  the  lever  force,  the 
wedge-formed  point  of  the  lever  will  enter 
the  roller  notch  without  any  drop,  and  give 
impulse  to  the  roller  and  balance  with  the 
fullest  effect,  as,  on  the  wheel  tooth  passing 
over  the  locking  edge  of  the  pallet,  impulse 
will  be  given  by  the  wheel  to  the  pallets, 
either  by  using  a  star  wheel  with  pointed 
teeth,  with  or  without  under-cutting,  such 
wheel  ih  this  case  giving  impulse  on  the  long 
impulse  plane  of  each  pallet  respectively  in  the 
manner  of  ordinary  trade-manufactured  pallets, 
ns  regards  the  impulse  planes  only  of  such 
pallets ;  or,  otherwise,  the  impulse  from  the 
wheel  to  the  pallets  may  be  made  by  cutting  the 
escape  wheel  as  an  ordinary  club-toothed  lever 
wheel,  with  the  impulse  planes  partly  on  the 
wheel  teeth  and  aUto  partly  on  the  anchor 
pallets.  But  the  mode  or  method  I  prefer  to 
adopt  is  by  fonning  the  escape  wheel  with  the 
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mpolse  planes  nntirely  on  the  wheel  taeth, 
■lutead  of  on  the  pallets  ;  in  this  cue  the 
sncbfir  li  formed  by  setting  pallets  of  ruby 
or  other  iuitable  stone  into  the  anchor  piece, 
in  sacb  manner,  And  at  such  an  angle  for 
locking,  u  will  effect  the  repellent  action  of 
etch  pallet  respectivetj,  the  said  rubj  pallets 
having  the  locking  edges  smoothly  finished 
for  receiving  impulse  from  the  long  incline 
formed  upon  each  tooth  of  this  kind  of  escape 
wheel,  the  ruby  pallet  ed^es  being  set  so  as  to 
represent  arms  of  equal  radius,  or  nearly  so. 

The  three  modes  of  giving  impulse  to  the 
pallets  by  a  single  incline,  either  on  the  re- 
spective pallets  or  on  the  wheel  teelh,  are  the 
already  adopted  modes  of  impulse  in  detached 
lever  escapements  ;  and  therefore  the  prin- 
ciple hereinbefore  described  consists  in  the 
combination  of  two  angles  upon  each  pallet, 
the  first  angle  for  the  locking  being  the  lesser 
angle,  while  the  angle  for  impulse  is  the 
greater  angle  in  regard  to  the  power  given 
oat  by  the  pressure  of  the  escape  wheel,  as 
described  in  the  three  before -mentioned  modes 
of  the  wheel  and  pallet  action  ;  and  there- 
fore what  I  claim  as  my  invention  is  the  for- 
mation of  two  differential  angles  on  each 
pallet  respectively,  for  the  express  purpose  of 
impelling  the  said  pallets  to  the  right  hand  or 
to  the  left  hand,  nnth  differential  force  on 
each  pallet  while  moving  in  the  tame  direction 
on  either  side  respectively  over  the  locking 
and  impulse  planes  ;  and  also  in  irivinn  jm- 
pnlae  from  the  lever  arm  to  the  balance 
entirely  by  the  wedge-formed  extremity  of 
the  lever  arm  acting  on  the  sides  and  edges  of 
the  notch  of  the  ruby  roller. 

The  lever  arm  may  be  made  of  hard  gold 
or  other  suitable  material,  or  a  simple  pin  in- 
serted radially  into  any  suitable  part  of  the 
anchor  will  answer  [he  same  purpose. 

The  length  of  the  lever  arm  being  about 
eqaal  to  the  radius  of  the  anchor  pallet  arms, 
any  little  deviation  from  such  length  will  be  of 
DO  material  consequence,  provided  the  diameter 
of  the  ruby  roller  be  so  adapted  to  the  setping 
arc  of  motion  of  the  anchor  pallets  as  will 
produce  about  30  degrees  of  motion  as  the 
scaping  arc  of  the  roller  and  balance.  The 
balance  arc  may  be  more  or  less,  at  discretion, 
according  to  the  proportions  preferred  for  all 
or  any  of  the  acting  parts.  I  do  not  confine 
myself  to  the  employment  of  angular  pallets 
only,  as  the  pallets  can  be  mode  to  act,  less 
perfectly,  by  sErai^^ht  line  single  -  plane  or 
carved  surfaces  for  the  impulse  and  lockings. 
J.  F.  Cole. 

[The  properties  and  advantages  or  Mr.  J.  F  CoU'i 
BepeUanl  li»er  Kicapement,  will  be  (tiveii,  with  nn 
EogTSTing,  in  the  next  number  of  the  Journal. - 


SogTSTinK,  II 


A    FBW    WOBDS    IK    DBFBNCB    OB 

ENGLISH  WATCH-WORK. 
Bt  a.  Mechanic. 

iOmcMtdfnm  Tol.  I.  p.  160.) 

Having  now  pointed  out  how,  in  all  the 
mala  features  of  horological  art.  English- 
men may  substantiate  their  claim  to  origin- 
ality, it  remains  only  to  add,  that  in  the 
more  fanciful  portions,  namely,  the  orrery 
or  planetarium,  repeating,  calendar,  electric, 
and  astronomical  varieties  of  machinery, 
abundant  illustration  of  the  genius  of  Britons 
is  to  be  found. 

Having  been  permitted  thos  far,  as  an 
Englishman  and  a  watchmaker,  to  speak  in 
defence  of  t^nglish  watch  work,  I  might  be 
mistaken  for  a  mere  partisan,  and  my  task 
would  be  most  incomplete,  did  I  pretend  to 
ignore  the  fact,  that  the  manufacture  that 
should  be  the  result  of  all  this  research  and 
ingenuity  is  rather  on  the  decline  in  England 
-'here,  in  England,  theworkthop  of  the  world! 
But  that  such  is  the  case  none  can  duubt  ; 
and  it  is  therefore  I  conceive  that  the  best 
word  that  can  be  spoken  in  defence  of  English 
wBtch-making  will  be  the  suggestion  of  the 
probable  cause  of  this  decline,  and  an  indica- 
tion  of  the  possible  remedy,  or  means  by 
which  to  achieve  its  revival. 

The  following  propositions  will,  I  venture 
to  predicate,  be  undisputed  ;  in  fact,  they  have 
been  asserted  often  before,  but  always  in  the 
mere  spirit  of  the  braggart,  while"  I  repeat 
them  in  pure  love  of  the  art,  for  the  purpose 
of  drawing  conclusions  therefrom  :  — 

Firstly,  England  has  very  ancient  claigia 
to  recognition. 

Secondly,  England  is  essentially  a  mann- 
factoring  country. 

Thirdly,  England  is  pre-eminent  for 
machinery  and  tools. 

Fourthly,  England  is  the  world's  depot  for 
material. 

Fifthly,  England  originated  the  cause 
(steam  travelling)  of  the  conversion  of  "Time* 
keepers  a  luxury"  into  "  Timekeepers  a 
necessity." 

To  these  I  may  add  my  own  testimony, 
that  I  never  yet  saw  a  piece  of  work  apper- 
taining to  horological  machinery  done  by  a 
foreigner  that  I  could  not  fiad  an  English- 
man to  equal,  with  one  notable  esceptiuo,  — 
in  the  arts  of  design  and  combination ;  but 
herein  their  deficiency  was  as  complete  as  their 
skill  in  execution  was  consummate. 

From  the  above,  combined  with  the  known 
fact  of  the  dispositioo  amongst  English  watch- 
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makers  to  lean  upon  the  repatation  of  their 
forefathers,  and  the  remarkable  pride  Englinh 
workmen  take  in  educated  fingers,  I  draw 
the  following  conclusion — namely,  that,  with 
the  before-mentioned  advantages,  nothing  but 
a  combination  of  ignorance,  conceit,  and 
division  could  possibly  keep  inactive  so 
glorious  a  list  of  natural  advantages — a  list 
including  nearly  every  element  of  success. 
Jf  therefore,  judge  that  to  be  the  cause  of 
the  decline  ;  while,  as  nothing  but  a  recog- 
nition of  the  force  of  union  is  required  to 
render  them  effective  to  the  development  of 
that  art  which  is  the  most  solid  benefit  of 
those  engaged  in  it,  I  judge  that  herein  lies 
the  remedy. 

The  best  defence,  then,  of  watchmaking  in 
England  is  to  combine  for  education  and 
comparison  of  ideas ;  to  combine  for  the 
decision  and  adoption  of  standard  gauges  and 
uniform  measuring  instruments  ; — to  combine 
for  the  reduction  of  the  useless  variety  of 
sizes ; — to  study  how  advanced  machinery  may 
be  made  to  relieve  the  brain  from  mere 
drudgery,  and  so  give  more  time  for  the 
study  of  art ; — above  all,  to  combine  for  the 
prevention  of  that  fatal  development  of  the 
**  division  of  labour"  idea,  which  ends  in 
making  a  man  into  a  bad  machine  and  de- 
stroying his  thinking  powers. 

That  herein  you  would  find  your  reward. 
Brother  Watchmakers,  in  the  individual  as 
well  as  collective  benefits  that  would  fiow 
from  a  well- developed  art;  and  that  that 
development  is  the  one  thing  needed,  is  the 
opinion  of 

A  Mechanic. 


THE  BIRTH  OF  WATCHMAKING  IN 
SWITZERLAND. 

[Mr.  Gain  and  has  kindly  presented  to  the  Institute 
a  ^nely  executed  medallion  likeness  of  the  ingenious 
RiCHABD,  who  made  the  first  watch  in  Switzerland  ; 
in  reference  to  which  we  subjoin  the  following  details, 
taken  from  an  interesting  account  given  bj  the  cele- 
brated M.  Houriet,  watch  manufacturer,  of'Loclo.l 

The  art  and  trade  of  watch  making  was 
first  introduced  into  the  mountains  of  Neuf- 
chatel  in  a  manner  worthy  of  notice. 

As  early  as  the  seventeenth  century  some 
workmen  had  constructed  wooden  clocks  with 
weights,  after  the  model  of  the  parish  clock, 
which  was  placed  in  the  church  of  Locle  in 
the  year  1630.  But  no  idea  had  been  as 
yet  conceived  of  making  clocks  with  springs. 
It  was  only  about  the  latter  end  of  the  same 
century  that  an  inhabitant  of  these  moun- 
tains, having  returned  from  a  long  voyage, 
brought  back  with  him  a  watch — an  object 


which  was  till  that  time  unknown  in  the 
country.  Being  obliged  to  have  his  watch 
repaired,  he  carried  it  to  a  mechanic  named 
Richard,  who  had  the  reputation  of  being  a 
skilful  workman.  Richard  succeeded  in  re- 
pairing the  watch  ;  and  having  attentively 
examined  its  mechanism,  CA>nceived  the  idea 
of  constructing  a  similar  article.  By  dint  of 
labour  and  perseverance  he  at  length  suc- 
ceeded, though  not  without  having  had  great 
difficulties  to  surmount,  as  he  was  compelled  to 
construct  all  the  different  movements  of  the 
watch,  and  even  to  manufacture  some  ill- 
finished  tools  in  order  to  assist  him  in  his 
labours.  When  this  undertaking  was  com- 
pleted it  created  a  great  sensation  in  the 
country,  and  excited  the  emulation  of  several 
men  of  genius  to  imitate  the  example  of  their 
fellow-citizen  ;  and  thus^  very  fortunately,  the 
art  of  watchmaking  was  gradually  introduced 
among  our  mountains,  whose  inhabitants  had 
hitherto  exercised  no  other  trade  or  profession 
than  those  which  were  strictly  necessary  to 
their  daily  wants,  their  time  being  principally 
employed  in  cultivating  an  ungrateful  and 
unproductive  soil.  Our  mountaineers  were 
frequently  compelled,  before  the  introduction 
of  the  above-named  branch  of  industry,  to 
seek  for  work  during  the  summer  months 
among  the  population  of  the  surrounding 
country.  They  rejoined  their  families  in  the 
winter,  being  enabled  from  their  economical 
savings,  the  moderation  of  thcfir  wants^  and 
the  produce  of  a  small  portion  of  land,  to 
supply  themselves  with  the  necessaries  of  life. 
And  it  must  be  remarked,  also,  that  the 
entire  liberty  which  they  enjoyed,  united  to 
the  absence  of  any  description  of  taxation, 
greatly  tended  to  relieve  the  hardships  of 
their  lot. 


SIZES    OF   PINIONS. 

To  the  Editor  of  the  Hobological  Joubnal. 

Sib, — Your  Correspondent  C— x,  in  the 
last  number  of  your  Journal,  must  have  been 
misinformed  when  he  applied  to  Wdteh" 
making  the  sizes  he  states. 

I  ibrward,  enclosed,  a  translation  from 
Berthoud,  which  he  quotes  as  referring  to  the 
subject,  from  Vol.  I.,  page  172. 

For  a  pinion  qf-^ 
16,    six  full  teeth. 
15,    not  quite  six  full  teeth. 
14,    six  teeth  from  point  to  point. 
12,    five  full  teeth,  if  for  a  clock  ;  if  for  a  watcb, 

6ve  points  rather  full. 
10,    four  full  teeth. 
9,    somewhat  less  than  four  full  teeth. 
8,    if  for  a  clock,  four  points  ;  and  if  for  watches, 
one  fourtli  of  a  space  less. 


N«T  liiaM.] 
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Ftjar  a  ptnion  of — 

7i    in  clocks,  three  teeth  and  one  fourth   of  a 

space;  in  watches,  a  trifle   less  than  three 

teeth. 
6,    three  teeth  for  clocks;  three  points  for  watches. 

Should  jou  deem  it  desirable,  I  will  with 
pleasure  place  this  volume,  for  a  limited 
period,  under  jour  care  in  the  library  of  your 
Institution.     I  am,  Sir,  your*s  respectfully, 

H.  Delolme. 
48,  Bathbone-place,  London,  October  8th,  1859. 


COLE'S  RESILIENT  LEVER  ESCAPE- 
MENT. 

To  Ae  Editor  of  the  Horological  Journal. 

SiB,— -I  have  much  pleasure  in  informing 
JOU  that  an  acting  model  of  my  Resilient 
Lever  Escapement  has  been  made  for  pre- 
sentation to  the  British  Horological  Institute, 
by  Mr.  Egbert  Storer,  who  has  so  far  in- 
terested himself  in  the  principle  as  to  have 
carried  it  correctly  into  practice  ;  this  will  be 
aeen  by  the  motion  produced ;  and  as  there  is 
DO  set  on  the  lockings  or  impulse,  I  consider 
the  result  entirely  satisfactory. 

This  model  having  been  submitted  for  my 
supervision,  I  have  taken  the  opportunity  of 
applying  a  tempered  pendulum  spring,  as  an 
illustration  of  the  double  volute,  with  close 
attachments  at  the  stud  and  collet,  intended 
for  lessening  the  excentric  force  of  the  spring, 
and  consequently  the  position  errors  of  the 
watch.     I  am.  Sir,  your's  very  respectfully, 

October  18th,  1859.  James  F.  Cole. 


ABRIDGMENTS    OF 

SPECIFICATIONS   OF  PATENTS 

BELATINa  TO  WATCHES,  CLOCKS,  AUD  OTHEB 

TIMEKEEPERS. 

Printed  hy  order  of  the  CommissioQers  of  Patents, 
and  pablished  at  the  Great  Seal  Patent  Office, 
25,  Soatharopton-Baildings. 

(^Continued  from  page  29.) 

1808,  Augost  24.— No.  3164. 

CONGREVE,  WiLUAX.—  Detaching  the  time 
meaanrer  from  the  first  mover,  for  a  greater  duration 
of  time. 

1.  The  inrentor  takes  as  his  time  measurer  **a 
**  perfectly  detached  body  descending  freely  down  an 
*'  inclined  way."  A  tube  is  connected  with  the  train 
hj  an  arbor  and  pinion,  and  a  ball  runs  down  this 
tube,  in  consequence  of  its  being  inclined,  from  one 
end  to  the  other  i  it  then  strikes  a  detent  which  held  the 
tabe  in  its  then  position,  and  the  tube,  being  discharged, 
Bukw  ft  half  roYolotion,  and  is  caught  by  the  detent 


again.  The  hall  is  thus  brought,  to  the  upper  end 
again,  and  of  course  descends  again.  By  varying  tJie 
length  and  inclination  of  the  tube,  the  ball  can  be 
made  to  make  more  or  fewer  descents  in  a  minute. 
By  having  an  inclined  plane  with  grooves  on  it,  the 
patentee  carries  his  invention  so  far  as  to  get  an  exten- 
sion of  detachment  of  the  duration  of  a  minute,  or 
more.  He  also  varies  the  principle  by  using  two  or 
more  balls. 

2.  He  accomplishes  the  same  effect  by  a  simple 
pendulum.  A  light  spring  wheel  of  80  teeth  is  uncon- 
nected with  anything  but  the  seconds  hand,  and  a  pair 
of  pallets.    Another  pallet,  on  the  same  stock.  Is 

connected  with  a  large  wheel  of  60  teeth.  On  the 
face  of  this  wheel  are  60  pins,  and  a  lever  actmg  on 

these  locks  the  wheel.    On  the  face  of  the  little  wheel 

is  one  pin.    A  seconds  pendulum  being  set  in  motion, 

the  pallets  drive  the  Uttle  wheel,  and  at  the  60th  second 

the  pin  discharges  the  lever  from  the  pins  of  the  large 

wheel.     This,  being  thus  unlocked,  starts  forward 

from  the  action  of  the  first  mover,  and  one  of  its  teeth 

striking  the  pallet  of  the  large  wheel,  gives  renewed 

motion  to  the  pendulum.     When  the  pin  on  the  little 

wheel  has  passed  the  lever,  the  lever  relocks  the  large 

wheel,  for  another  59  seconds. 

[Printed,  lldL  See  Repertory  of  Arts.  vol.  14  (^second 
eeriee),  p.  1  ;  and  Rolls  Chapel  Reports,  7th 
Report,  p.  107.] 


1808,  December  20. — No.  3185. 

SCHMIDT,  JoHir.— 1.  *'  A  Phantasmagoric  Chro- 
'*  nometer,  or  Nocturnal  Dial."  A  vase  or  any  case 
has  on  one  side  a  watch  with  two  dials,  the  outer 
one  being  the  day,  the  inner  one  the  night  dial.  The 
night  dial  is  a  concave  reflector  of  highly  polished 
metal,  with  the  figures  of  the  hours  engraved  reversely 
on  it.  Oh  the  side  of  the  vase  opposite  to  the  night 
dial  is  a  tube,  in  which  are  a  combination  of  glasses 
or  a  single  glass.  In  the  foot  of  the  vase  is  shut  in  a 
Ught.  The  works  are  between  the  dials,  and  the  hour 
and  minute  wheels  are  of  course  double. 

2.  <*  The  Mysterious  Circulator,  or  Chronological 
**  Equilibrium,"  which  may  be  applied  instead  of  the 
above,  or  may  be  used  as  a  separate  timepiece,  or  as 
an  orrery.  The  work  of  any  watch  is  fixed  in  a  box 
representing  the  earth.  A  weight  is  fixed  to  the 
hour-hand  wheel.  The  box  and  weight  are  fixed  to 
one  end  of  a  lever,  through  which  passes  a  steel  centre 
or  axis,  and  to  the  other  end  of  the  lever  is  a  box  with 
sufficient  lead  in  it  to  counterbaUnce  in  any  position. 
The  whole  rests  on  a  stand,  on  which  is  also  sup- 
ported the  dial  ;  the  hours  and  minutes  being  shown  by 
one  hand  only,  or,  instead,  a  nonius  being  applied  to 
subdivide  the  minutes.  To  use  this  as  a  nocturnal 
dial,  the  reflector  above  described  is  fixed  to  the  steel 
axis.  To  represent  the  increase,  decrease,  and  revolu- 
tion of  the  moon,  an  apparatus  is  fixed  to  the  back  of 
the  box  containing  the  watchwurk,  in  such  a  manner 
as  to  make  what  is  taken  to  represent  the  moon  invisi- 
ble when  between  the  sun  and  earth  (the  centre  piece 
being  the  sun,  and  the  box  the  earth),  and  then  when 
turning  round  gradually  to  increase,  ihQwiJig  (h^  fini 
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quarter  &c.  &c.,  on  the  proper  daj,  for  which  reason 
the  number  of  days  in  the  month  are  engrayed  upon  a 
brass  circle  fixed  roand  the  box. 

[Printed,  6(/.     See  Repertory  of  Arts,  17  (second 

leries)  p.  0  }  and  Bolls  Chapel  Beports,  7th  Report, 

p.  209.] 

1810,  May  26.~^Ko.  3342. 

BERROLLAS,  Jossph  AHTH02nr.»"A  warning 
'*  watch  on  a  new  constmction."  The  patentee  says, 
"  The  inside  of  the  moTenient  is  not  different  from  a 
M  common  watch,  excepting  a  barrel,  which  is  fixed 
**  with  two  screws  on  the  under  side  of  the  top  plate, 
^  afl  near  to  the  mainspring  as  irassible.  The  arbor 
**  of  the  side  barrel  is  made  in  die  same  manner  as  a 
**  dock  watch,  has  a  brass  wheel  with  sixty  teeth, 
**  with  a  steel  wheel  fixed  to  it,  which  steel  wheel  has 
**  33  teeth,  cut  like  a  ratchet,  which  causes  the  ham- 
**  mer  to  act.  The  hammer  is  placed  between  the 
M  main  and  warning  barrels,  and  the  side  hammer 
"  strikes  on  a  bell  spring,  which  bell  spring  is  fixed 
**  with  two  screws  on  the  pillar  plate.  The  spring  in 
**  the  warning  barrel  is  wound  up  five  times,  which 
'*  occasions  the  hanuner  to  give  one  hundred  and 
"  sixty-five  knocks  on  the  bell  spring.  Opposite  the 
**  hammer  is  a  pinion  with  six  teeth,  which  acts  in  the 
**  arbor  wheel ;  this  pinion  is  planted  on  one  side  of 
**  the  upper  plate,  and  on  the  other  in  a  bar  in  the 
^  back  of  the  pillar  plate."  On  the  side  pinion  is  a 
wheel  with  forty-five  teeth,  which  wheel  acts  in  a 
pinion  with  six  teeth,  planted  in  the  said  bar  on  one 
side,  and  in  the  pillar  plate  on  the  other.  On  the 
•aid  pinion  is  a  wheel  with  twenty  teeth,  like  a  ratchet, 
which  acts  in  a  pallet.  These  form  the  warning  parts, 
the  said  pallet  being  the  one  acted  on  by  the  detent  of 
the  warning. 

[Printed,  5d,  See  Repertory  of  Arts,  vol.  17  (second 
series),  p.  257  :  and  Rolls  Chapel  Reports,  7th 
Report,  p.  110.] 

1811,  September  9.~No.  3487. 

CHANCEL  IX)R,  Johk. — Musical  instnmient  ap- 
plicable to  clocks.  A  solid  piece  of  brass  or  bell 
metal  is  fixed  in  a  case,  the  upper  part  of  which  is 
called  the  sounding  board,  by  screws  through  the 
tides,  so  as  to  allow  the  said  piece  to  move  on  the 
points  of  the  screws  as  on  an  axis.  The  piece  is  so 
placed  as  to  be  nearly  touching  the  sounding  board. 
Ban  of  steel  or  bell  metal  are  fastened,  each  by  one 
cod,  to  the  piece,  the  ban  (in  preference  made  in  an 
elliptical  form)  varying  in  length,  breadth,  and  thick- 
ness, according  to  the  intended  note  to  be  produced 
The  ban  are  struck  by  hammers,  which  are  worked 
by  the  pinned  cylinder  or  barrel  of  a  clock. 

Keys  may  be  provided  instead  of  the  cylinder,  so  as 
to  perform  by  hand. 

[Printed,  6</.  See  Rolls  Chapel  Reports,  8th  Report, 
p.  87.] 


EQUATION    OF    TIME   TABLE 

For  NoYEHBEB,  1859. 


Day 
of  the 
Week 

Day 
of 

Mnth 

At 

^prABBNT  Nook 

Equatioii  of 

Time  to 
he   tubtraeled 

from 
Apparent  Time. 

Differ  encp 

for 
One  Hour. 

At 
Mbam  Nook. 

Equatioii  off 

Time 
to  be  addtd 

to 
Mean  Time. 

m 

s 

S. 

m.     s. 

Tues . . 

1 

16 

16-59 

0-048 

16  16-60 

Wed.. 

2 

16 

17-75 

0-015 

16  17-75 

Thurs. 

3 

16 

18-11 

0-018 

16  18-11 

Fri.  .. 

4 

16 

17-69 

0-051 

16  17-68 

Sat.  .. 

5 

16 

16-46 

0  085 

16  16-44 

Sun.  .. 

6 

16 

14-43 

0-119 

16  14-40 

Mod.  • . 

7 

16 

11-58 

0-154 

16  11-54 

Tues.. 

8 

16 

7-89 

0-188 

16    7-84 

Wed.. 

J) 

16 

3-37 

0-223 

16    3-31 

Thurs. 

10 

15 

58-01 

0-259 

15  57-94 

Fri.   •. 

11 

15 

51-80 

0-294- 

35  51-72 

Sat.  .. 

12 

15 

44-74 

0-330 

15  44-65 

Sun. . . 

13 

15 

36-81 

0-366 

15  36-72 

Men. . . 

14 

15 

28-03 

0-402 

15  27-93 

Tues.. 

15 

15 

18-39 

0-437 

15  18-28 

Wed.. 

16 

15 

7-88 

0-473 

15     7-76 

Thurs. 

17 

14 

56-52 

0-509 

14  56-39 

Fri.  .. 

18 

14  44-29 

0-545 

14  44-16 

Sat.  .. 

19 

14 

31-21 

0-580 

14  31-07 

Sun. . . 

20 

14 

17-31 

0  614 

14  17-16 

Men.. . 

21 

14 

2-57 

0-648 

14    2*41 

Tues . . 

22 

13  47'00 

0-682 

13  46-84 

Wed . . 

23 

13 

30-63 

0-715 

13  30-47 

Thurs. 

24 

13 

13-47 

0-748 

13  13-30 

Fri.  .. 

25 

12 

55-53 

0-779 

12  55-36 

Sar.  .. 

26 

12 

36-84 

0-810 

12  36-67 

Sun.  . . 

27 

12 

17-41 

0-839 

12  17-24 

Mon... 

28 

11 

57-26 

0-868 

11  67-09 

Tues . . 

29 

11 

36-43 

0-896 

11  86-26 

Wed.. 

30 

11 

14-92 

0-924 

11  14-75 

TO   CORRESPONDENTS,   (fc. 

In  accordance  with  the  wishes  of  numeroos  sab- 
scribers,  wc  have  Reoibterbd  this  Journal  at  the 
Post  Office  for  transmission  abroad  ;  henceforward 
it  can  be  sent  per  post  with  tbe  some  privilege  as  a 
registered  newspaper. 

J.  Jones's  communication  has  been  received,  bat 
farther  notice  of  it  is  deferred  till  oar  next  nninber. 

S.  OF  St.  Akdbews  desires  to  know  if  any  of  oar 
Conespondents  can  give  him  any  information  as  to 
a  Clockmaker  named  **  Joseph  Knibb,  London,"  who, 
it  seems,  was  also  a  maker  of  philosophical  instrnments. 
He  is  anxioas  to  know  about  what  time  he  lived. 


We  wish  it  to  be  distinctly  understood  theU  Wf€ 

are  not  in  any  way  responsible  for  the  views  taken  bymr 
Correspimdents. 

N.B.  All  Advertisements  to  be  inserted  in  die 
Journal  mast  be  received  before  the  25th  of  the 
month. 


Dm.  1,  lS5l».l 
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THE    BRITISH    HOROLOGICAL    INSTITUTE. 


DISCUSSION  MEETINGS. 


Meetings  for  discussion  of  tbe  questions 
prepared  by  the  Museum  and  Lecture  Com- 
mittee,  which  we  announced  in  our  last  num- 
ber as  proposed  to  be  undertaken  from  time 
to  time  at  the  Institute,  have  been  duly 
held  as  advertised ;  and,  judging  from  the 
interest  evinced  by  the  numerous  attendance 
of  members,  the  rooms  on  each  occasion  being 
well  filled,  they  have  been  successful,  and, 
we  may  think,  beneficial. 

The^r*/,  held  on  the  10th  November,  was 
opened  by  Mr.  J.  F.  Cole,  one  of  the  Vice- 
Presidents,  being  **  On  the  relative  merits  of 
the  Duplex  and  Lever  Escapements;  and 
lahieh  map  be  considered  the  best  for  Pocket 
Timekeepers  T  Mr.  Adah  Thompson,  of 
New  Bond-street,  in  the  chair. 

Mr.  CoiiB  opened  -the  question  by  introducing 
to  the  meeting  the  particular  principles  of  the 
diq>lex  escapement,  enlar^ng  on  its  simplicity  of 
construction  for  commnmcating  impulse  to  the 
balance,  and  describing  with  considerable  detail 
the  propor  nroportions  requisite  for  its  correct 
make,  witn  reference  to  the  size  of  the  ruby 
roller,  about  which  some  question  existed,  he  had 
found  that  a  diameter  equal  to  one-fifth  of  the 
distance  firom  point  to  point  of  two  of  the  teeth  of 
repoae  would  be  the  smallest  diameter  suitable, 
one-fourth  of  the  same  distance  bein^  the  largest 
he  would  recommend,  the  wheel  in  all  cases  being 
the  index  of  proportion.  He  stated  that,  in  his 
experience,  even  with  a  correctly  made  duplex 
escapement  the  adjustment  of  this  watch  was 
attended  with  more  trouble  than  those  made  with 
the  lever.  Mr.  Cole  then  proceeded  to  consider 
the  lever  escapement,  which  he  very  fidly  ex- 
plained in  its  ininciples  as  set  forth  in  ms  Lecture, 
calling  attention  to  the  essential  points  of  the 
lockings  and  lever  impulses,  the  safety  action, 
and  to  the  law  wluch  governed  their  relations; 
also  referring  to  the  size  of  the  escape  wheel 
whether  of  the  extreme  size  of  half  the  diameter 
of  the  balance,  or  the  recommendable  medium 
between  that  and  the  smallest  diameter,  two-fifths, 
he  proceeded  to  develop  the  rdationship  of  the 
ansle  of  the  pallets  with  the  length  of  the  lever 
and  &meter  of  the  roller  by  the  aid  of  his 
diagram  No.  3  on  the  walls  of  the  Institute,  ex- 
plaining that  whether  a  lar^e  angle  of  12  degrees 
on  the  pallet,  as  is  customarily  used  (and  there  set 
forth),  or  a  small  one  of  8,  or  the  medium  of  10 
(whidi  he  recommended),  were  employed,  about 
tbe  same  are  of  esc^emcnt  at  the  balance  should 
be  evolved  by  adoptiog  a  corresponding  proportbn 
af  lever  aiia  voner»  and  woola  be  attoided  with 


about  equally  satisfactory  results.  In  the  case  of 
the  use  of  a  smaller  angle  on  the  pallets  than 
8  degrees — say  6  degrees — there  might  be  a 
liability  of  abutment  of  the  wheel  teeth  in  back- 
ing the  pallets,  but  with  an  angle  of  8  degrees  he 
had  found  these  escapements  attended  with  the 
best  results.  Having  thus  developed  the  prin- 
ciples of  the  two  escapements,  he  left  it  to  the 
meeting  to  pronounce  its  opinion  as  to  the  relative 
advantages  of  either. 

Mr.  QuiNAND  (on  the  inritation  of  the  Chair* 
man)  expressed  in  very  energetic  terms  his  regret 
at  the  present  neglect  of  an  escapement  so  accurate 
and  simple  as  the  duplex ;  in  fact,  he  considered 
it  was  quite  gone  down — was  being  buried  alive. 
Having  made  some  2000,  he  was  warranted  in 
the  assertion  that  the  escapement  was  a  very 
simple  one,  and  that  there  was  no  ground  for 
its  present  disfavour,  as  it  was  res^ily  made 
so  as  to  secure  satisfactory  results.  He  at- 
tributed its  not  being  in  demand  to  the  fact  of 
the  vendor  asking  a  very  high  price  for  a  duplex 
watch  beyond  a  lever.  In  evidence  of  its  superior 
time-keeping  advantages,  he  referred  to  an  escape- 
ment he  had  made  for  one  of  two  portable  clo<^ 
the  other  bein^  furnished  with  a  chronometer 
escapement,  and  the  two  going  under  similar  con* 
ditions ;  he  was  assured  that  the  duplex  had  given 
the  steadiest  result,  and  of  this  he  felt  as  proud 
as  if  the  Croix  d!  Honneur  had  been  conferred 
on  him. 

Mr.  Jackson  followed,  observing  that  every 
one  who  pursued  any  branch  of  watch-making  for 
a  living  must,  by  the  sedulous  attention  required 
for  success,  have  some  experience  worthy  of  notice. 
Having  made  both  the  escapements,  he  considered 
the  duplex  to  offer  one  important  advantage  in 
use,  ih  the  greater  facility  with  which  the  watch 
was  brought  to  time  in  positions,  and  for  its  steady 
rate;  but  its  extreme  nicety,  and  greater  liability 
to  injury  when  subject  to  more  than  ordinary  cx- 
temsu  motion,  compared  with  the  lever,  might, 
with  its  ^eater  expense,  account  for  its  present 
comparative  disuse;  but  he  did  not  think  with 
Mr.  Quinand  that  it  was  defunct.  The  duplex,  in 
addition  to  the  greater  nicety  of  its  requirements 
and  its  liability  to  injury,  although  a  dead  escape- 
ment, seemed  to  him  to  have  some  disadvantage  in 
that  the  tooth  of  repose,  though  acting  so  near 
the  centre,  would,  with  oil  not  quite  fluid,  in  the 
return  vibrations  of  the  balance,  exert  an  injurious 
influence  over  the  pendulum  spring  in  the  very 
slight  recoil  at  the  passage  of  the  notch.  And 
an  advantage  which  it  appeared  to  him  the  lever 
possessed,  in  addition  to  ite  detachment,  was,  that 
at  each  ribration  of  the  balance  an  impulse  was 
given,  while  in  the  duplex  there  seemed  an  impulse 
lost.  (It  should  be  remembered  that  they  were 
considering  the  escapement  as  applied  to  pocket 
watches.  The  pendulum  spring  having  to  bring 
back  the  balance  past  the  point  of  rest,  and  having 
cani^  it  thence  rorward  another  semi-vLbcetima^^ 
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again  has  to  return  it  to  the  point  of  impulse,  and 
this,  he  thought,  had  much  to  do  with  the  liability 
of  the  duplex  escapement  to  set. 

1^.  Cole  explained,  with  reference  to  Mr. 
Jackson's  remark  as  to  the  divided  impulse,  that 
though  there  were  not  two  impulses  in  the  duplex, 
as  in  the  lever  escapement,  there  were  also  not 
two  unlockings  in  the  former;  and  that,  in  his 
opinion,  the  sum  of  the  force  exerted  would  be  the 
same  in  both  cases,  less  the  loss  by  the  passage 
through  the  roller. 

Mr.  Isaacs  said,  though  young  in  experience  he 
had  made  both  escapements^  and  timed  them  ;  but 
gave  his  preference  to  the  duplex.  He  concurred 
with  Mr.  Cole's  remark  as  to  a  common  mis- 
apprehension of  the  advantage  of  a  large  roller 
to  the  lever  escapement,  thereby  diminishing  the 
safety  of  the  guard  pin;  but  proportions  were 
often  given  to  escapement  makers  to  work  to. 

Mr.  Marsh  followed  on  the  same  side,  giving 
as  the  result  of  his  experience  the  superiority  of 
the  duplex  escapement  for  time-keeping. 

Mr.  EoBEBT  Stober  gave  his  preference  to 
the  duplex  when  made  correctly,  and  concurred 
with  Mr.  Quinand  in  thinking  that  its  present 
desuetude  was  owing  to  the  want  of  judgment  in 
the  treatment  of  the  escapement  after  it  had 
passed  from  the  hands  of  the  maker. 

Mr.  Watson  said,  the  duplex  communicating 
impulse  directly  from  the  escape  wheel  to  the 
balance  without  the  intervention  of  a  lever  seemed 
to  him,  theoretically,  the  more  correct,  and  for 
that  reason  he  preferred  it. 

The  Chairman  closed  the  proceedings  with  a 
few  remarks  relative  to  the  duplex  escapement, 
and  announced  the  next  meeting  for  the  17th. 

After  a  vote  of  thanks  to  the  Chairman,  the 
meeting  separated. 

The  second  of  the  series  of  Discussions  on 
Watch-making  was  held  on  Thursday,  Novem- 
ber 17th,  in  the  rooms  of  the  Institute.  J. 
STODDAHTy  Esq.,  of  Red  Lion  Street,  one  of 
the  Vice-Presidents,  took  the  chair  at  eight 
o'clock,  and  introduced  the  Question,  '*  Is  it 
advantageous  to  jewel  a  Watch  throughout?** 
by  a  few  remarks,  in  the  course  of  which  he 
observed,  that  wliatever  the  material  of  which 
pivot  holes  for  watches  were  made,  whether 
jewels  or  not,  an  essential  consideration  was 
the  intervention  of  oil,  which  in  its  best  con- 
dition was  to  be  regarded  as  a  number — he 
might  say  an  infinite  number — of  fine  rollers, 
by  which  the  friction  of  the  pivot  against  the 
hole  was  reduced. 

Mr.  Jacksox  then  opened  the  question  as 
follows  :— 

The  question  "  Is  it  advantageous  to  jewel  a 
watch  throughout?"  seems  to  me  to  depend  much 
upon  the  character  of  the  watch,  whether  one  of 
limited  price,  or  one  of  a  class  where  expense  is 
less  an  object,  say  an  adjusted  watch.  K  advan- 
tageous f(»r  the  higher  class,  it  will  follow,  as  far 
as  possible,  it  must  be  so  for  the  cheaper. 

It  were  best  then  to  consider  whether  it    is 

advantageous  to  time-keeping  to  jewel  a  watch 

throughout.     By  jewelling  throughout    will   be 

^Deralljr  understood  all  the  pivots  of  the  train, 


from  the  fusee  to  the  scape  wheel,  also  the  escape- 
ment and  its  actions. 

Now,  I  understand  the  advantages  of  jewel 
holes  to  consist  chiefly  in  two  qualities  they  pos- 
sess : —  1st,  Their  hardness  and  consequent  poush, 
by  which  they  preserve  the  pivots  of  the  axes  and 
are  themselves  preserved  from  wear,  and  so  main^ 
tain  the  same  constant  relative  distances  of  the 
wheels  and  of  the  escapement  for  their  impulses, 
that  is,  prevent  the  pitching  depths  being  shifted 
in  the  course  of  years  of  wear.  2dly,  Finer  holes 
may  be  used  than  can  be  employed  in  metal, 
whereby  the  frictional  surfaces  are  much  dimi- 
nished. 

These  two  advantages,  of  diminished  frictional 
siurface  and^  durability,  are  contingent  absolutely, 
in  the  use  of  jewelled  holes,  on  the  three  following 
conditions,  viz. : — Ist,  That  these  holes  are  Quite 
true ;  2dly,  That  they  are  perfectly  well  polished ; 
3dly,  That  in  their  setting  they  are  perpendicular 
to  their  plane,  and  true  to  its  centre. 

The  two  advantages  above  referred  to  are  of  the 
greatest  importance,  and  invaluable  in  the  escape- 
ment. 

The  question  of  the  condition  of  the  oil  in  wear 
with  the  jewel  hole  is  one  on  which  experience 
seems  divided,  differing  perhaps  as  the  diemical 
nature  of  the  oil  differs.  Some  hold  that  the 
oil  in  the  jewel  hole  sooner  loses  its  fluidity, 
coagulating  into  a  kind  of  jelly,  which  offers  a 
resistance  to  the  motion  of  the  pivots ;  but  it  is 
to  be  said  that  in  the  diminished  surface,  by  the 
finer  holes  possible  with  the  jewel  holes,  a  more 
than  compensating  advantage  is  obtained;  and 
this  advantage  is  increased  when  the  natural 
effects  of  friction  on  the  metal  hole  is  considered, 
by  which  portions  of  the  metal  are  worn  off  and 
mixed  with  the  oil,  as  is  well  known  and  observed, 
particularly  in  the  back  centre,  third,  and  fourth 
holes  of  watches,  where  they  are  not  jewelled. 

Admitting  that  this  coagulation  of  the  oil  takes 
place  with  the  jewel  hole,  it  still  lubricates  and 
diminishes  the  friction,  while  the  metal  hole  sooner 
perhaps  assists  in  the  absorption  of  the  oil,  and 
what  IS  left  round  the  pivot  is  of  the  nature  of  a 
cutting  paste. 

Starting  with  the  escapement,  there  are  few 
who  would,  I  consider,  dispute  the  advantage,  in  a 
completely  adjusted  watch,  of  jewelling  this  part 
throughout.  Rapid  motion,  great  friction  on  the 
pivots  and  on  the  acting  planes  with  the  power  of 
the  train  at  its  greatest  diminution,  exhibit  all  the 
conditions  in  which  jewelling  would  be  advan- 
tageous. With  the  use  of  jewel  holes,  a  diminution 
of  the  rubbing  surfaces  by  finer  pivots  and  with 
the  use  of  end  stones,  a  continued  fiuidity  of  the 
oil,  with  the  constantly  exact  relative  position  of 
the  acting  parts,  all  so  vitally  essential  in  the 
escapement,  are  secured. 

It  XD&j  here  be  added,  that  we  appear  to  have 
been  indebted  to  the  ingenuity  of  the  Swiss  for 
the  introduction  of  jewel  holes.  M.  Fado^  an 
eminent  watchmaker  of  Geneva,  about  the  year 
1700,  applied  them  first  to  the  pivots  of  his  escape- 
ments. (Remark,  the  inventor  first  applied  them 
to  the  escapement  only).  He  went  to  Paris,  and 
meeting  with  little  encouragement,  came  to  Lon- 
don, where  he  was  eminently  successful. 

Passing  from  the  escapement  to  the  fourth 
wheel.    Its  frequent  revolutiona^  1440  per  da/y— 
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being  immediately  in  contact  with  the  escapement, 
— its  seconds  hole  exposed  to  the  deterioration  of 
the  oil  under  the  seconds'  hand,  would  decide  us 
in  favour  of  jewelling  these  holes,  more  especially 
that  hole  nearest  to  where  the  power  is  communi- 
cated from  the  third  wheel,  which  varies  in 
different  calibre  movements,  being  reversed  in 
some,  as  in  the  centre  seconds  train. 

The  third  wheel  has  fewer  revolutions,  only 
192  per  day,  but  having  the  pressure  on  the  pivots 
increased  (being  a  cross  depth,  as  it  is  termed,  or 
pitched  on  two  wheels),  I  would  jewel  it  in  a  first- 
dass  watch,  but  always,  where  possible,  in  that 
hole  nearest  to  where  the  power  is  received  in  most 
watches,  —  the  bar  hole,  which,  as  has  been  re- 
marked, is  known  to  wear  soonest.  In  a  fiill  plate 
watch  of  the  first  class  I  think  the  upper  third  and 
fourth  holes  should  be  jewelled,  as  offering  some 
protection  from  the  effect  of  the  vibrations  of  the 
tMdance,  which,  passing  near  its  circumference  to 
and  fro  over  these  holes,  has  a  tendency  to  sweep, 
as  it  were,  fine  particles  of  dust  into  these  holes, 
and  so  deteriorate  the  fluid  property  of  the  oil. 

Coming  to  the  centre  and  fusee  holes,  like  rea- 
sons seem  to  me  to  be  applicable  to  both  of  these 
actions  as  to  employing  jewelled  holes.  Their 
motion  is  so  slow,  24  and  4^  or  5  revolutions  per 
day  respectively,  that  the  question  of  friction,  as 
dUmifuMng  seriously  the  power  through  the  train, 
is  scarcely  raised.  I  think  therefore,  although 
many  very  expensive  watches  have  these  holes 
jewelled,  it  is  a  costly  superfluity. 

In  the  highest  class  and  most  costly  timekeepers, 
the  marine  chronometer,  where  the  additional  ex- 
pense would  not  be  regturded,  there  is  scarcely  any 
wheel  hole  jewelled  beyond  the  fourth ;  and  what, 
I  think,  may  be  urged  as  a  valid  reason  for  not 
jewelling  in  these  the  fusee  and  centre  holes,  is  the 
liability  to  breakage  from  pressure,  wluch  may  be 
considerable  in  a  wearer's  hand,  whether  on  the 
winding  or  on  the  set  hand  square,  and  to  this  ex- 
treme  pressure  these  holes  are  alone  exoosed,  and 
the  inconvenience  of  their  fracture  would  be  very 
great,  as,  besides  being  very  expensive,  they  would 
not,  as  in  the  case  of  most  jewel  holes,  be  every. 
where  easily  replaced. 

True  economy  in  watch-work  is  a  principle,  it 
will  be  admitted,  of  important  consequence;  for 
outlay  essential  in  one  part  will  limit  the  advantage 
of  needful  expenditure  on  parts  that  are  of  vital 
importance,  as  in  the  time  devoted  to  the  escape- 
ment, timing,  &c. 

Without  alluding  to  the  practice  that  prevails  of 
not  jewelling  many  of  the  first-class  timekeepers 
beyond  the  fourth  holes,  as  regards  them,  I  think 
the  question  of  this  evening  may  be  fairly  answered 
in  the  negative.  But,  before  asking  your  opinion, 
if  not  your  affirmation  of  this,  I  would  say  a  few 
words  as  to  watches  for  ordinary  use,  where  the 
same  accuracy  is  not  required.  If  in  the  adjusted 
watdi  it  IB  not  of  advantage  to  timekeeping  to 
jewd  dl  the  holes,  still  less  is  it  so  in  watches 
made  up  in  quantities,  and  where  results  cannot  be 
so  well  tested ;  in  fact,  except  in  the  next  hole 
to  the  escapement,  the  foiurth  or  seconds'  hole,  it 
appears  to  me  of  advantage  to  leave  the  other 
train  holes  in  metal ;  for  if  a  depth  is  wrong,  or 
a  wheel  is  untrue,  it  is  much  better  and  easier 
corrected  than  wiUi  a  jewel  hole;   and  with  a 


sound  metal  hole  properly  upright  the  wear  is  of 
many  years  duration ;  and,  by  comparison  with  a 
soft  stone  or  one  ill  polished  or  not  upright,  to 
which  a  cheap  watch  is  liable,  it  is  much  superior. 
The  escapement  is  the  part  which  should  always 
be  jewelled  throughout,  where  possible ;  but  tne 
consideration  of  the  question  brings  me  to  condude 
against  jewelling  the  watch  throughout. 

As  a  practical  confirmation  by  experience  of 
the  views  taken  of  the  little  advantage  derived 
from  jewelling  the  centre  and  fusee  holes,  I  may 
mention  that  a  watch  made  by  my  late  brother, 
and  which  next  May  will  have  been  exactly 
twenty  years  in  constant  wear,  has  within  the  last 
two  or  three  days  come  into  my  hands  in  which  the 
fusee  and  centre  holes  and  pivots  are  in  the  same 
condition  and  as  unimpaired  as  when  first  made ; 
the  only  protection  to  the  fusee  upper  hole  being 
a  well-fitted  cap  on  the  winding  square. 

Mr.  Jackson  conduded  by  referring  to  a  paper 
of  "  Remarks  "  with  which  he  had  been  favoured 
by  Mr.  W.  B.  Crisp,  whose  experience  as  therein 
expressed  confirmed  his  own,  and  who  writes  with 
regard  to  the  effect  of  oil  upon  jewelled  holes: 
"  1  have  invariably  found  the  oil  at  the  fourth  hole 
when  jewelled  to  become  exceedingly  thick  and 
glutinous  after  a  few  months  performance  of  the 
timekeeper — in  fact,  so  thick  at  the  seconds  hole  as 
to  quite  bind  the  pivot,  so  ihsi  force  was  required 
to  remove  it,  but  have  rarely  noticed  the  pivot  to 
be  cut;  the  only  injury  apparent  being  a  deep 
stain,  not  removable,  except  by  slightly  polishing ; 
but  where  the  seconds  hole  has  not  been  Jewell^ 
a  few  months  wear  with  even  free  oil,  has  sufficed 
to  deeply  cut  this  pivot,  rendering  repair  and 
sometimes  a  new  hole  needful.  I  have  also  occa- 
sionally found  the  back  centre  pivot  much  cut. 
Do  tnesc  effects  arise  from  these  holes  being 
more  exposed  to  the  air  than  those  under  the 
dial? 

Mr.  R.  R.  Hux  said.  During  the  early  part  of  last 
century  subjects  in  connection  with  horology  were 
frequently  discussed  at  the  Royal  Sodety.  In  a 
discussion  upon  a  question  similar  to  that  of  this 
evening,  the  President  (Sir  Isaac  Newton)  re- 
marked, that  the  best  metal  for  holes  when  bur- 
nished was  bell-metal,  and  that  it  was  customary 
with  workmen  to  wipe  off  some  of  the  oil  they  put 
upon  the  pivots  and  then  apply  a  little  very  fine 
black  lead,  which  was  found  greatly  to  reduce 
friction,  but  that  watches  with  ruby  holes  needed 
no  oil ;  though  he  (Mr.  Hux)  could  not  say  from 
experience  that  such  was  the  case.  Regarding 
what  had  been  said  about  oil  getting  glutinous 
sooner  at  jewel  than  brass  holes,  he  thought  there 
must  in  such  cases  always  be  a  cause  to  produce 
that  result,  not  even  excepting  the  particular 
instance  mentioned  by  Mr.  Crisp.  Leaving  out  the 
mere  question  of  cost,  and  talang  durability  into 
consideration,  if  called  upon  to  produce  a  watdi 
that  shoidd  be  as  good  m  fifty  years  as  the  first 
day  it  was  placed  in  the  wearers  bands,  he  should 
jewel  that  watch  throughout ;  but  there  were  three 
conditions  that  must  be  complied  with  to  success- 
fully accomplish  that  object,  otherwise  you  would 
destroy  what  it  was  intended  to  preserve.  The  firse 
condition  was,  that  the  jeweller  must  produce  his 
work  perfect;  the  jewd  must  be  finished  before 
being  set,  and  not,  as  was  often  the  case,  after* 
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wards,  as  by  tbat  plan  there  was  danger  of  some 
particle  of  diamona  powder  coming  in  contact  with 
the  setting,  which  all  the  boiling-out  could  not 
remove  ;  hence,  when  the  watch  was  going,  if  the 
smallest  particle  of  powder  by  any  chance  was 
communicated  to  the  oil,  and  thence  to  the  pivot, 
it  would  residt  in  the  oil  becoming  in  a  very  short 
time  discoloured  and  glutinoiis.  Second  condition, 
that,  having  perfect  jewelling,  the  pivots  must  be 
as  near  peifection  as  possible,  and  to  that  end  they 
must  be  properly  burnished.  The  surface  of  a  pivot 
not  properly  burnished  was  apt,  during  the  going  of 
the  watch,  to  throw  off  minute  particles,  thus  an- 
other cause  which  produced  the  discoloration  and 
glutinous  matter  so  justly  complained  of.  The  whole 
of  the  escapement  pivots  were  made  to  the  holes ; 
and,  as  a  rule,  all  those  pivots  were  burnished,  thus 
it  was  that  the  bad  effects  were  seldom  seen  at  the 
escapement  holes.  It  was  the  reverse  with  the 
train  holes,  as  it  was  usual  for  the  jeweller  to  make 
the  holes  to  the  pivots,  and  they  had  a  system 
much  to  be  regretted,  for,  instead  of  fitting  the 
pivot  in  a  gauge  and  using  a  hardened  size  which 
corresponded,  they  used  the  pivot  itself,  and  thus 
risked  charging  it  with  diamond  powder.  Whenever 
this  occurred,  it  was  impossible  to  properly  burnish 
that  pivot ;  in  fact,  if  you  want  to  tlucken  the  oil 
in  the  least  possible  time,  charge  the  pivot.  Third 
condition,  it  was  essential  to  have  proper  oil,  and 
to  use  the  best  means  to  keep  it  at  the  holes,  a 
good  amount  of  side  shake  being  necessary.  Mr. 
Uux  then  stated  how  he  came  to  give  his  attention 
to  the  solid  holes,  and  the  satisfactory  results  from 
them,  and  eimlained  the  way  in  which  he  had  fusee 
holes  jewelled,  which  effectually  kept  the  oil  to  the 
pivots  and  shoulders, — the  hollow  being  cut  in  the 
root  of  the  pivot,  thus  leaving  the  shoulder  on  the 
outside,  and  having  the  top  side  of  the  ordinary 
jewel  rounded  off,  and  putting  that  part  nearest  the 
shoulder.  In  conclusion  he  said,  he  had  simply 
given  the  result  of  his  experience,  and  if  he  had 
any  preference  for  one  stone  over  another  it  was  in 
fetvour  of  the  sapphire. 

Mr.  Cole  would  not  refuse  the  Chairman's 
summons,  but  he  found  little  to  say  after  the  pre- 
ceding remarks,  which  seemed  to  exhaust  the 
subject,  on  a  first  consideration,  still  he  might 
furnish  some  experience.  He  had  used  the  solid 
jewel  holes,  those  with  the  hole  and  end  piece  in 
one  and  the  same  stone,  25  years  ago,  and  found 
them  to  answer  well.  He  thought  well  of  Mr. 
Hux's  suggestion — reversing  the  stone  to  the  upper 
fusee  hole  when  lewelled,  so  as  to  bring  the  flat 
against  the  shoulder  of  the  pivot ;  the  extra  fric- 
tion so  near  the  motive  power  would  be  of  little 
consequence.  In  order  to  test  the  need  of  oil  in  an 
escapement  action  where  a  ruby  roller  was  employ- 
ed in  a  watch  with  his  double  rotary  escapement, 
he  set  the  watch  going,  the  roller  being  left  with- 
out oil;  on  lookmg  at  the  watch  some  10  or  12 
hours  after,  he  found  the  vibration  of  the  balance 
much  diminished ;  the  application  of  a  little  oil  soon 
restored  it  to  the  norznal  state.  He  then  substi- 
tuted a  gold  action  on  the  ruby  in  place  of  the  steel 
previously  applied,  and  found,  with  no  oil  to  the 
ruby,  a  diminution  of  motion  at  the  balance,  but  to 
much  less  extent  than  in  the  previous  instance, 
whence  he  was  led  to  think  some  electric  action  was 
set  up  in  the  case  of  the  steel  repose  arm.    His 


experience  of  watches  jewelled  throughout  was  a 
very  satisfactory  result  in  the  time-keemn^.  On 
one  occasion,  however,  he  made  a  watch  with  the 
escapement  jewelled,  but  he  left  the  train  wheels 
and  pivots  m  the  condition  received  from  the 
movement  maker.  When  the  watch  was  set  going, 
he  found  the  action  of  escapement  and  vibration 
of  the  balance  perfectly  satisfiEictory  even  under 
these  conditions. 

Mr  Brooes  said,  he  quite  concurred  in  the 
remarks  as  to  the  necessity  of  completely  finishing 
the  jewel  holes  before  setting  them.  He  knew 
there  were  plenty  of  jewellers  who  would  alwavs 
furnish  good  work  in  aU  respects  if  adequately 
paid ;  but  if  that  care  were  not  remunerated*  they 
could  not  expect  these  results. 

Mr.  Isaacs  explained  that  his  experience  was 
limited  in  this  branch,  but  he  quite  agreed  that 
the  escapement  should  be  jewelled  throughout.  He 
had  found  much  wear  in  the  lower  centre  holes, 
which  might  arise  from  the  general  shallowness 
as  usuallv  left.  He  had  been  much  struck  with 
the  sound  state  of  the  holes  and  pivots  after  many 
years'  wear  in  some  fine  old  watches  he  had  seen, 
and  asking  the  reason  of  this  of  a  workman  whose 
age  and  long  experience  would  warrant  an  answer* 
he  was  told  that  the  pivots  were  well  turned  and 
polished,  and  a  good  amount  of  side  shake  was 
always  left,  and  he  thought  that  the  teeth  of  the 
wheels  to  these  old  watches  were  more  carefully 
finished  than  in  many  modern  movements.  The 
absence  of  this  side  shake  in  jewel  holes  which 
remained  unaltered  he  thought  had  much  to  do 
with  their  not  giving  a  good  result. 

After  some  observations  from  Mr.  PnnLBBTON, 
detailing  his  experience  and  an  instance  of  jewdling 
being  removed  for  metal  holes, — 

Mr.  jACSsoir  replied,  observing  that  the  highest 
theoretical  knowledge  required  practical  connrma* 
tion.  Neither  thebell metal  for  pivot  holes, nor 
the  axiom  that  ruby  actions  reouired  no  ofl,  being 
yet  proved  in  practice,  though  advocated  by  so 
distingui^ed  a  man  as  Sir  Isaac  Newton.  But 
carefully  filtered  bUu:k  lead  had  been  used  with 
unquaUfied  success  to  the  pivot  of  regulators  in  the 
place  of  oU,  to  reduce  friction.  The  balance  of  the 
remarks  seemed  to  him  in  favour  of  the  view  taken 
by  himself  that  there  was  no  disadvantage  to  the 
time -keeping  of  watches  not  to  jewel  them  through- 
out, even  if  the  only  exception  to  jewelling  was  the 
lower  great  wheel  and  upper  centre  uid  third 
holes,  which  no  one  had  advocated  ieweUing ;  and 
the  experiment  narrated  by  Mr.  Cole  of  the  result 
of  leaving  the  train  arbors  unpivoted  even,  al- 
though explained  by  Mr.  Cole  as  not  being  a  per- 
manent result,  but  one  of  a  few  hours,  seemed  to 
him  to  favour  this  view. 

Th^  Chaibmatt,  after  some  appropriate  remarks 
(in  which  he  said  that  when  he  was  apprenticed  to 
the  Clockmakers'  Company  he  was  bound  on 
oath  not  to  divulge  any  of  the  secrets  of  his 
master,  but  now  a  different  view  seemed  to  be 
prevailing,  and,  as  he  thought,  with  good  reason), 
announc^  the  next  subject  for  discussion. 

With  a  vote  of  thanks  to  the  Chairman,  and 
one  to  the  opener,  the  meeting  then  separated. 
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Eamihaufi  Escapement  and  Balance, 

We  DOW  proceed  to  give  an  account  of 
Mr.  Earnshaw's  escapement  and  balance,  con- 
densed from  his  own  description  as  laid 
before  the  Board  of  Longitude  on  June  7thy 
1804. 

Fig,  43. 


The  small  wheel,  M  S  E  (j^.  43),  is  called 
the  lai^e  pallet ;  it  is  a  cylindrical  piece  of 
steel,  having  a  notch  or  piece  cut  out  of  it  at 
ihr.  Against  the  side  of  this  notch  is  a 
square  flat  piece  of  ruby  or  any  hard  stone, 
klf  ground  and  polished  very  smooth  and 
fixed  fast  into  the  pallet.  The  cylinder  is 
80  placed  with  respect  to  the  balance  wheel 
(escape  wheel),  that  it  may  not  be  more  than 
just  clear  of  two  adjoining  teeth.  £F  is  a 
long  thin  spring,  which  is  made  fast  at  one 
end  by  being  pinned  into  a  stud,  6,  and 
made  to  bear  gently  against  the  head  of  an 
adjusting  screw,  m ;  the  other  end  is  bent  a 
little  into  the  form  of  a  hook.  To  this  spring 
is  fixed  another  very  slender  spring  at  Y, 
which  prqjects  to  a  small  distance  beyond  it. 
This  small  spring  lies  on  the  side  of  the  thick 
spring  nearest  the  balance  wheel  (escape 
wheel).  The  adjusting  screw  m  takes  into  a 
•mall  brass  cock  at  a  p,  which  is  screwed  fast 
to  the  upper  plate  by  a  strong  screw.  Upon 
the  spring  £F  there  is  fixed  a  semi-cylindrical 
spring,  which  stands  up  perpendicularly,  and 
is  of  a  sufficient  length  to'  fall  between  the 
teeth  of  the  balance  wheel  (escape  wheel) 
ABCD.  This  pin  is  called  the  locking  pallet, 
and  is  placed  on  the  opposite  side  of  the  spring 
represented  to  view.  Through  the  centre  of 
the  cylindi'ical  pallet  ^ISK  a  strong  steel  axis 
passes,  called  the  verge ;  the  pallet  is  made 


fast  to  this  axis,  which  also  passes  through 
the  centre  of  the  balance,  and  is  made  fast  to 
it ;  it  has  two  fine  pivots  at  its  extremitieSi 
upon  which  it  turns  very  freely  between  two 
firm  supporting  pieces  of  brass  screwed  firmly 
to  the  principal  plate.  A  little  above  the 
cylindrical  pallet  M  S  E  is  fixed  a  small  cylin- 
drical piece  of  steel,  t  n,  having  a  small  part 
projecting  out  at  f,  through  which  the  verge 
also  passes ;  this  is  called  the  lifting  pallet,  and 
is  from  one-half  to  one-third  the  diameter  of 
the  large  pallet ;  it  fixes  upon  the  verge  like 
a  collar,  and  is  made  fast  by  a  twist,  so  as  to 
be  set  in  any  position  with  respect  to  the 
large  pallet  MSE.  The  end  EO  of  the  long 
spring  EF  being  made  very  slender,  if  a  small 
force  be  applied  at  the  point  o  to  press  that 
end  out  from  the  wheel  ABCD,  it  easily 
yields  in  that  direction,  turning  as  it  were 
upon  a  centre  at  G  ;  it  is  also  made  to  slide 
in  a  groove  made  in  this  stud  in  such  a  man- 
ner that  the  end  o  may  be  placed  at  any  re- 
quired distance  from  the  centre  of  the  verge. 

With  respect  to  the  situation  of  these  parts 
in  regard  to  each  other,  let  the  long  spring 
EF  be  supposed  to  be  so  placed  that  the  end 
of  the  slender  spring  i  may  project  a  little 
way  over  the  point  of  the  lifting  pallet  in,  but 
not  so  close  but  that  the  point  of  the  pallet 
may  pass  by  the  hooked  end  of  the  spring 
EF  without  touching  it.  The  head  of  the  ad* 
justing  screw  m  is  also  supposed  to  bear 
gently  on  the  inner  side  of  the  said  spring 
EF,  or  that  nearest  to  the  wheel,  and  at  the 
same  time  the  locking  pallet  is  so  placed  that 
one  of  the  teeth,  D,  of  the  balance  wheel  may 
just  take  hold  of  it.  (This  pallet  is  not  visible 
in  its  proper  place  in  the  figure,  being  covered 
from  sight  by  the  screw  m  and  part  of  the 
spring  EF ;  its  position  is  therefore  repre- 
sented by  the  dot  k  on  the  opposite  side  of 
the  wheel,  having  the  tooth  A  just  bearing 
up  against  it.) 

Now,  a  force  being  applied  to  the  balance 
wheel  (escape  wheel),  so  as  to  cause  it  to  move 
round  in  the  direction  of  the  letters  ABCD, 
one  of  the  teeth,  D,  will  come  against  the 
locking  pallet  (as  shown  at  A  A)  ;  the  wheel 
is  then  said  to  be  locked,  being  prevented 
from  moving  forward  by  the  pin.  Let  the 
balance  be  now  supposed  to  rest  in  its  quies- 
cent position  and  it  will  have  the  situaticm 
represented  in  the  figure,  the  lifting  point  i 
of  the  pallet  in  will  be  just  clear  of  the  pro- 
jecting end  of  the  slender  spring,  the  face  h  I 
of  the  large  pallet  MSE  will  full  a  little  below 
the  point  of  the  tooth  B,  and  the  balance 
having  a  helical  spring  applied  to  it  remains 
perfectly  at  rest  iu  this  position.  As  the  ba- 
lance and  the  two  pallets  are  fixed  fast  to  the 
verge,  it  is  plain  they  must  all  move  to^tUftie^ 
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Let,  therefore,  the  balance  be  carried  a  little 
way  round  in  the  direction  of  the  letters 
MSK,  by  this  motion  the  end  %  of  the  lifting 
pallet  in  will  be  brought  to  press  up  against 
the  projecting  end  of  the  slender  spring,  and, 
as  this  spring  is  fixed  on  the  side  of  the  spring 
£F,  the  point  t  will  press  the  two  springs 
together  out  from  the  balance  wheel  ;  then, 
as  only  the  point  of  the  tooth  D  touches  the 
locking  pallet,  when  the  spring  was  at  rest 
against  the  head  of  the  screw  m,  it  will,  in 
consequence  of  the  spring  having  been  pressed 
out,  have  slipped  off ;  the  wheel  being  now 
at  liberty  will  move  round  by  the  force 
applied  to  it.  As  the  point  i  of  the  lifting 
pfdlet  moves  on,  the  point  /  of  the  large 
pallet  will  be  got  to  dj  and  in  this  position 
the  point  of  the  tooth  B  will  fall  upon  it,  at 
the  same  time  that  the  point  of  the  tooth  D 
has  dropped  off  from  the  locking  pallet  m. 
The  tooth  B  then  gives  an  impulse  to  the 
large  pallet,  and  through  it  to  the  balance. 
In  doing  so  the  point  moves  up  towards  the 
bottom  of  the  face  of  the  pallet  towards  A,  till 
the  fiat  surfaces  of  the  tooth  and  pallet  come 
into  contact,  by  which  time  the  end  o  of  the 
slender  spring  has  dropped  from  the  point  of 
the  lifting  pallet  and  the  two  springs  have 
returned  to  their  quiescent  position,  the  lock* 
ing  pallet  in  a  position  to  receive  the  next 
tooth,  C,  of  the  balance  wheel.  When  the  two 
surfaces  of  the  tooth  and  pallet  are  thus  in 
contact,  the  greatest  force  of  the  wheel  is 
exerted  upon  the  pallet.  The  tooth  still 
pressing,  and  the  pallet  moving  in  the  direc- 
tion MSK;  it  at  last  drops  off,  leaving  the 
balance  at  perfect  liberty  to  move  on  in  the 
direction  in  which  it  was  going.  As  the 
tooth  B  leaves  the  pallet,  the  tooth  C  drops 
on  the  locking  pallet,  and  the  wheel  is  again 
locked.  The  balance  moves  on  till  restrained 
by  the  pendulum  spring,  which  brings  it  back 
again.  As  it  returns  the  point  t  of  the  lift* 
ing  pallet  passes  the  ends  of  the  two  springs, 
and  in  so  doing  pushes  the  end  o  of  the 
slender  spring  in  towards  the  balance  wheel 
until  it  has  passed  it.  After  this  the  end  o 
returns,  and  applies  itself  close  to  the  hooked 
end  of  the  spring  £F,  as  before.  The  spring 
T  o  is  made  so  slender  that  it  gives  but  little 
resistance  to  the  balance,  which  is  at  its 
greatest  velocity  when  the  point  of  the  lifting 
pallet  is  passing  it.  The  bdance  now  goes  on 
until  its  motion  is  again  restrained  by  the 
pendulum  spring,  when  it  again  returns,  to 
go  through  the  same  series  of  actions. 

Fig.  44  represents  Mr.  Eamshaw's  balance, 
which,  like  Mr.  Arnold's,  has  two  compensa- 
tion arcs,  but  shorter  than  his.  a  a  are  the 
screws  for  a^ustment  for  rate.  The  sliding 
pieces  b  b  have  each  a  circular  groove  turned 


in  a  lathe,  deep  enough  to  form  a  bed  for  the 
expansion  bars,  in  order  that  the  interior 
side  screws  c  and  Cy  may  pass  against  the  edge 
of  the  expansion  pieces  and  retain  the  sliding 
weights  in  any  given  position.     Fig,  45  is  a 

Fig*,  44  and  45. 


saflH^ 


lateral  view  of  this  balance  without  the  pivots, 
which,  Mr.  Earnshaw  says,  ''should  be 
conical,  except  very  near  the  ends,  which 
should  be  cylindrical,  and  should  run  in  a 
jewel  hole  as  thin  as  possible,  so  as  not  to 
endanger  cutting  the  pivot."  The  sliding 
pieces  are  the  weights  of  adjustment  for  tem- 
perature ;  their  weight  was  stated  at  about 
20  grains  each  for  a  marine  chronometer. 

In  adjusting  this  balance  for  position,  Mr. 
Earnshaw  speaks  of  a  somewhat  curious  me- 
thod of  adding  weight  to  the  balance.     He 
says,  in  the  first  place,  that ''  much  difiicolty 
has  fallen  to  the  lot  of  watchmakers  in  the 
endeavour  to  make  timekeepers  go  nearly  the 
same  in  the  different  positions.     I  have  had 
my  share  of  this,  but  it  is  now  over.     By  far 
the  greater  part  of  the  difficulty  arises  from 
the  balance  spring  not  being  properly  made. 
But  if  the  spring  is  made  as  I  shall  describe 
hereafter,  you  have  only  to  make  the  balance 
of  equal  weight,  and  it  will  go  within  a  few 
seconds  per  day  in  all  positions  alike  ;  and  if 
it  vibrates  not  more  than  a  circle  and  a  quar- 
ter, by  applying  a  small  matter  of  weight  to 
that  part  of  the  balance  which  is  downward 
when  in  the  position  that  it  loses  most  it  will 
correct  it  in  different  positions.     When  asked 
how  he  applied  this  weighty  he  replied  that  he 
fixed  on  to  one  of  the  compensation  weights 
thot  was  downwards  a  small  piece  of  brass, 
not  larger  in  diameter  than  a  pin's  head  and 
nearly  as  |thin  as  foolscap  paper.     ''  I  fix  it 
on  with  a  very  small  portion  of  bees-wax." 
^*  If  the  watch  is  losing,  I  drill  out  a  small 
matter  from  that  compensation  weight  that  is 
uppermost  when    in  the  position  that    the 
watch  loses  most."  Dr.  Pearson  remarks  upon 
this,  that  he  was  almost  induced  to  ezandne 
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whether  the  balance  itself  was  not  fixed  to 
the  collet  by  beei-wax,  but  he  recollected  two 
little  screw  heads  on  each  side  the  centre 
which  appeared  to  be  intended  for  that  pur- 
pose. 

Mr.  Earnshaw's  greatest  difficulty  seems  to 
have  been  to  find  out  what  he  calls  the  invi* 
title  properties  of  the  balance  spring.  By 
this  he  appears  to  mean  its  effect  in  accele- 
ration or  retardation  of  rate.  To  use  his  own 
expressions,  he  found  that  watch  springs 
^^  relax  and  tire  like  the  human  frame." 
Therefore,  finding  that  isochronal  springs 
would  not  do,  he  made  them  of  such  a  shape 
as  to  gain  in  the  short  vibrations  about  five 
or  six  seconds  a  day  more  than  in  the  long 
ones,  because  if  equal- timed  the  piece  would 
lose  on  its  rate,  and  if  it  gained  more  in  the 
short  vibrations  than  five  or  six  seconds  it 
would  in  the  long  run  accelerate  its  rate. 
These  springs  were  tapered  by  hand,  and  are 
merely  made  of  hard  drawn  wire,  not  being 
hardened  and  tempered  by  heat  and  cold,  that 
process  being  thought  unnecessarily  by  Mr.  E. 
Their  length  varied  from  12  to  20  inches,  the 
shape  being  cylindrical,  with  the  two  extreme 
coiU  each  about  half  the  diameter  of  the 
other  coils. 

Two  of  Earnshaw's  timekeepers,  according 
to  Dr.  Maskelyne,  were  tried  three  several 
times  at  the  Royal  Observatory  for  a  twelve- 
month or  more  together,  between  1798  and 
1802,  as  candidates  for  the  rewards  offered 
by  the  Act  of  Parliament,  but  were  adjudged 
not  to  have  gone  within  any  of  the  limits  pre- 
scribed by  the  Act,  and  therefore  were  not 
tried  at  sea*  As,  however,  they  appeared  to 
have  gone  sufficiently  close  to  be  of  consider- 
able use  in  navigation,  the  Commissioners,  in 
1803;  resolved  to  grant.to  Mr.  Earnshaw  the 
sum  of  £2500  in  addition  to  the  £500  which 
thej  had  given  him  before. 

{To  he  continued,) 


THE    ANTI-DETACHED,   OR  REPEL- 
LENT  LEVER  ESCAPEMENT. 

By  J.  F.  Cole. 

To  the  Editor  qfthe  Horological  Journal. 

Sir, — ^Agreeably  with  the  intimation  given 
bj  joiir  note  in  No.  15  of  the  Horological 
Joamal,  I  forward  you  the  following  briefly 
repeated  description  of  the  principle,  in  illus- 
tnitioii  of  the  subjoined  diagram  of  the  same, 
drawn  to  a  scale  of  proportion  sufficient  for 
tlie  present  purpose. 


The  general  outline  given  in  the  November 
number  explains  the  mode  of  action  adopted 
by  me  for  giving  motion  to  the  balance,  as  by 
the  escape  wheel  being  made  to  act  through- 
out impulsively  on  both  the  respective  lock- 
ing and  driving  planes  of  a  pair  of  anchor 
pallets  ;  such  or  any  other  modified  form  of 
wheel  and  pallets  being  made  to  communicate 
motion  to  the  balance,  either  by  means  of  a 
simple  lever  arm  attached  to  the  pallets,  or 
by  a  radial  pin  inserted  into  the  anchor  pallet 
piece.  By  either  of  these  or  by  any  other 
mode  of  making  the  lever  arm,  the  acting 
impulse  end  of  the  arm  should  terminate  as  a 
single  pointed  wedge,  or  the  extremity  be 
otherwise  suitably  thinned  so  as  to  rest  or 
lock  upon  the  outer  cylindrical  surface  of  an 
ordinary  duplex  ruby-roller  fixed  on  the  ba- 
lance axis,  and  the  end  of  the  arm  carefully 
shortened  so  as  to  pass  just  freely  through  the 
roller  notch,  as  stated  in  the  former  descrip- 
tion. By  this  arrangement  of  the  roller  and 
lever,  the  extremity  of  the  arm  acting  in  the 
roller  notch  is  the  only  means  by  which  mo- 
tion is  communicated  from  the  wheel  and 
pallets  to  the  balance,  without  any  impulse 
pallet  on  the  balance  axis  or  other  connexion 
with  the  motive  power  from  the  escape  wheel, 
as  shown  in  the  annexed  diagram  ;  where 
A  is  the  escape  wheel,  B  the  anchor  pallets 
with  repellent  lockings,  C  the  lever  arm,  and 
D  the  impulse  roller  and  notch,  as  fixed  on 
the  balance  axis ;  E  being  the  circumference 
of  the  balance. 


The  escape  wheel  here  represented  is  cut  of 
the  simplest  form  of  star-shaped  teeth,  the  act- 
ing forward  faces  of  the  teeth  being  sloped  as 
a  line  to  correspond  with  the  repellent  locking 
faces  of  the  anchor  pallets  when  the  teeth  are 
resting  thereon.  The  form  and  direction  of  the 
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wheel  teeth  and  other  parts  of  the  escapement 
may  he  made  to  differ  in  some  respects,  with- 
out departure  from  the  fundamental  principle 
of  this  escapement.  Many  minor  details  and 
modifications  will  however,  doubtless,  be 
hereby  suggested  to  competent  watchmakers, 
but  thej  will  be  included  in  the  general  prin- 
eiple  of  mj  invention,  and  some  will  be  set 
forth  and  claimed  by  me  in  the  complete 
Specification  of  the  Patent  I  have  secured. 

The  mechanical  properties  and  advantages 
of  the  above  described  Repellent  Lever  prin- 
ciple of  £scapement  consist— 

Istly,  In  its  being  so  constructed,  as  to 
prevent  entirely  the  common  liability  to 
acceleration  on  time  as  a  banking  error,  and 
also  the  liability  to  injury  to  which  ordinary 
lever  pocket  watches  are  subject. 

2dly,  By  reason  of  the  very  slight  frictional 
repose  of  the  lever  arm  on  the  impulse  ruby 
roller,  friction  thereon  will  be  more  or  less 
intense  as  the  motive  power  from  the  main- 
spring may  be  greater  or  less.  This  principle, 
therefore,  will  be  of  great  advantage  in  com- 
pensating for  irregularities  of  motive  power,, 
as  from  imperfect  fusee  adjustments ;  but  the 
principle  will  be  of  further  value  in  reference 
to  wheel  barrel  watches,  as  tending  to  lessen 
the  variable  extent  of  balance  motion  to  which 
barrel  watches  with  detached  lever  or  chro- 
nometer detached  escapements  are  liable. 

3dly,  The  lever  being  arrested  on  the  true 
circular  surface  of  n  ruby  roller,  there  is  no 
difference  of  resistance  to  the  uniform  motion 
of  the  balance  at  the  point  of  unlocking,  as 
the  action  of  discharge  is,  on  the  contrary,  a 
slight  addition  to  the  impulse  in  both 
directions  ;  it  therefore  balances  the  slight 
recoil  of  the  lever  when  the  roller  notch  is 
passing. 

4thly,  The  principle  of  the  entire  action  as 
here  employed,  being  reduced  to  a  condition 
of  extreme  simplicity,  is  more  durable,  more 
easily  executed,  and  in  no  respect  likely  to 
be  disarranged  in  the  ordinary  process  of 
cleaning  the  watch. 

6thly,  This  escapement  is  not  liable  to  stop 
by  any  checking  of  the  balance  momentum 
through  casualties  of  external  motion  of  the 
watch,  as  it  will  always  stai  t  into  action  by 
the  motive  power  of  the  mainspring. 

6thly,  There  is  no  possibility  of  tripping 
in  the  action  under  any  circumstances,  and 
all  places  of  action  are  well  adapted  to  retain 
the  oil. 

7thly,  There  is  less  mechanical  difficulty 
and  no  increase  of  manufacturing  expense 
when  produced  under  proper  working  arrange. 

"D®*^*®"  James  F.  Cole. 

Deyonsfalre-itreet,  Qaoca-tqaare, 


LE  ROY'S  PRIZE  CHRONOMETER, 

WITH  A  MEMOIR  ON  THE  BEST  METHOD  OF 
MEASURING  TIME  AT  SEA. 

{Continued  fiom  page  88.) 


Article  IY. 


Where  wo  again  establish  the  nocemtj  of  glTing  to 
the  vibrations  of  the  Regulator  the  greatest  pos- 
sible freedom. 

I  believe  I  have  already  proved  (Ardde 
II.,  Part  II.)  that,  to  give  to  a  clock  the 
greatest  degree  of  accuracy  which  it  is  sus- 
ceptible of,  it  is  necessary  that  the  vibrations 
of  its  regulator  should  have  the  most  perfect 
isochronism  and  the  greatest  freedom  possible. 
And  now  that  I  am  going  to  treat  of  the 
escapement  (whose  disposition  must  always 
be  relative  to  nature,  and  to  the  properties  of 
the  regulator  which  is  used),  to  leave  no 
obscurity  on  this  capital  subject,  I  think  it 
will  be  best  to  examine  it  a  little  more  in 
detail. 

I  acknowledge  that  in  watches,  where  the 
very  confined  space  does  not  permit  ns  to 
apply  all  the  resources  of  the  art,  it  would  be 
very  difficult  to  determine  whether  some 
slight  difference  in  the  times  of  the  long  and 
short  vibrations  do  not  sometimes,  as  well  as 
slight  frictions,  produce  compensations  whence 
re8ults  a  greater  degree  of  accuracy,  or  rather 
less  inequalities ;  but  in  the  present  case, 
where,  being  master  of  space,  we  may  use 
methods  less  uncertain,  it  may  be  demon- 
strated, and  I  shall  prove,  that  the  isochro- 
nism and  perfect  freedom  of  the  regulator  are 
the  only  means  to  obtain  a  greater  degree  of 
truth.  • 

In  effect,  friction  is  a  thing  subject  to  a 
thousand  varieties  incompatible  with  much 
exactness.  Let  the  regulator  in  its  vibrations 
experience  some  friction,  it  necessarily  follows 
that  the  quantity  of  this  friction  will  vary 
according  as  the  contact  of  the  air  alters  the 
polish  of  the  rubbing  surfaces,  according  as 
they  alter  each  other  and  the  softest  body 
leaves  its  parts  on  the  hardest,  according  as 
the  oil  which  we  apply  to  soHen  the  friction 
becomes  more  or  less  fluid,  &c 

Let  us  suppose,  also^  that  the  vibrations  of 
the  regulator,  abandoned  to  itself,  are  not 
isochronous,  but  that  by  some  mechanical 
artifice  we  happen  to  render  them  all  of  equal 

*  Sec  Graham's  Letter  to  Sully,  in  the  Deeerifitim 
Abreg^,  p.  75,  Bordeaux,  1726.  This  work  of  Sully's 
is  extremely  rare  even  in  Frnnce.  Berthoud  was 
many  years  before  he  could  procure  a  copy  of  it.  See 
Note  C,  paje  15  of  his  Introduction  to  the  '^^— •"-'— 
Horhgee  Marines, — T.  S.  K 
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dnrttioD  (bj  fHotion,  for  ezuni^e,  or,  u  this  but  it  u  found  to  be  diminished,  as  Mr.  Har- 
opcratea  in  some  clocks,  bj  the  cnrrea  of  the  rison  pretends,  when  tha  vibrations  are 
anchor  escapement,  or  by  that  with  a  double    greater.    The  second  method  is,  to  give  to 

laver,  &«.),  I  maintain  that  atich  an  isochra-  bia  pallets  such  a  form  Ibnt  the  wheels  ma; 

niam,  being  subject  to  a  thousand  nnceriain-  press  them  less  when  the  vibrations  angment." 

ties,  can  never  give  the  necessary  precision  Although  the  terms  of  this  Report  are  not 

in  a  timekeeper  at  sen.     In  effect,  besides  the  very  intelligible,    and   appear  even   incom- 

variflties  of  friction,  M.  Le  Roy*  has  demon-  prehensible,  since  it  mentions  "  wheels"  which 

■trated,  in  treating  of  the  pendulum,  that  a  press  less  when  the  vibrations  augment,  lo- 

diminutlon   of  the  arc  of  vibration  (arising  stead  of  which,  by  the  description,  there  is 

from   that   of  the   motive   force,    from    the  a  very  delicate  spring  which  acta  on  the  ba- 

clogging  of  the  wheels,  or  from  that  of  the  lance   by  one  wheel  only,    we    may  never- 

regnlator)  requires  in  each  of  these  cases,  in  thelesa  suspect  that  the  isochronism  of  the 

order  to  be  compensated,  the  curves  of  the  vibrations  proceeds,  in  a  great  measure,  from 

anchor  to  be  altogether  different,   and  like-  the  carve  of  the  escapement ;  that  thus,  by 

wise  longer  or  shorter  pallets  in  the  escape-  what  precedes,   this    isochronism    docs    not 

ment  with  a  double  lever.     Now,  what  he  appear   founded    on    fixed   and    invariable 

bos  said  with  regard  to  the  pendulum  is  evi-  principles. 

dently  applicable  here,  since  we  have  seen  ^  ^ti"  ■>>°'^  powerful  motive  to  determine 

(Article  11.)  that,  supposing  the  vibrations  us  in  favour  of  the  isochronism  and  freedom 

of  the  free  iMilance  isochronous,  in  its  applica-  of  the  vibrations,  as  far  as  it  is  posaible  to 

tion  to  the  watch,  the  long  arcs  which  arise  obtain  them,  is,  that  the  same  obstacles,  of 

from  less   friction   upon    the    pivots  would  whatever  nature  they  may  be,  arising  fWm 

make  it  advance,  but  if  they  proceed  from  an  ^■^^  '^"f  <>'  from  some  slight  friction,  which 

overplus  of  motive  force  they  retard  it,  on  the  <3ppose  themselves  to  the  motion  of  the  regu- 

contrary  ;  and  that  the  difficulty  of  the  action  i^tor,  will  have  so  much  the  less  infloenee  on 

of  the  wheel-work  would  produce  again  a  ^^^  t'"^^'  o^  '^  vibrations  as  these  are  more 

different  effect,  &c.  free.     This  is  what  it  is  so  important  to  clear 

What  will  it  be  if  we  introduce  the  changea  "Pi  iin^  which  I  shall  demonstrate  by  the 

whicb  arise  in  the  magnitude  of  the  vibrations  following  propositions. 

from  ahooks  and  divers  motions  7    By  a  little  Definitiok. — It  is  necessary  to  distinguish 

attention  we  shall  find,  that  an  escapemeut  ^'"'o  ^ii"^  in  the  vibrations  of  a  body :  that 

can  never  render  the  vibrations  isochronous  which  it  employs  to  overcome  the  accelerating 

in  tbeae  difierent  cases,  unless  it  be  a  true  force,  and  that  where  this  force  restores  to  it 

Proteus,    whose    form    continually    varying  ^^^  motion  which  it  has  lost.      I  call  that 

adaptsitself  to  these  differaot  circumstances.  whera    tlie   accelerating  foroe  is  surmounted 

I  shall  say  on  this  occasion,  that,  notwith-  rtlarded  semi-vibration,  and  that  where  the 

standing  the  experiments  made  with  the  time-  ^^7  returns  to  its  point  of  rest  accelerated 

keepers     of    Mr.   Harrison,    which    are    so  semi -vibration. 

Strongly  in  favour  of  this  work,  the  methods  Profositiou. — In  every  body  that  would 

which  are  used  to  render  the  vibrations  of  the  make  isochronous  vibrations  when  disengaged 

T^nlator  isochronous  appear  to  me  very  im-  from    foreign    olistaclcs    and    sided    by   an 

perfect,  and  that  I  am  hero  of  the  same  accelerated  force,  the  resistance  of  the  air, 

(pinion  as   the   person  who  has  made  the  friction,  &c.  shortens  the  time  of  the  retarded 

Keport  to  tiie  Board  of  Longitude.  semi-vibration. 

**  Supposing,"  says  be,  "  the  opinions  of  Suppose  that,  at  the  instant  when  it  begins 
Hr.  Harrison  to  be  true,"  (he  speaks  of  the  to  be  retarded,  a  body,  A,  has,  for  example,  tha 
abort  vibrations,  which  Mr.  Harrison  pretends  requisite  velocity  to  describe  a  space  of  30, 
•re  aktwer  than  the  king),  "I  am  by  no  but  that  it  only  describes  one  of  20,  because 
me«as  certain,''  continues  he,  "  thst  the  me-  tbe  friction  whicb  it  experiences  consumes  a 
thods  he  employs  are  proper  to  produce  the  pa"  of  '^  motion  j  it  is  required  to  show 
effects  which  he  expects  from  them."  In  that  A  will  describe  the  space  20  with  its 
troth,  this  article  of  the  Report  appears  to  initial  velocity  30  in  less  time  than  if,  having 
me  abaolutely  unintelligible.  "  Mr.  Harrison  experienced  no  resistance  foreign  to  the 
nssi,''  says  the  Report,  "  two  methods  to  accelerating  force,  it  had  described  the  same 
render  the  motion  of  the  vibrations  equal :  space  20  by  means  of  an  initial  velocity  of  20. 
the  flnt  is,  to  [put  a  pin,  against  which  the  The  following  Is  the  way  I  prove  it. 
baknce  may  press,  which  augments  its  force  ;  ,  ft  '8  only  in  the  last  point  of  the  space  20 
__     (  that  A  moves  with  the  same  velocity  which 

•J8c«  Bij  "  Memoir  on  dockirork,  »c"  pablishcd  [  '*  *""''»  '""fo  '">'^.  '■>.  ^'''iP?'"'  '  ^^"^^"1^ 
la  tjso.  ».         i-  I  eonaiuned  the  rdooity  20  instead  of  thafc  </ 
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30  ;  in  the  pendulum  it  has  the  necessary 
Telocity  to  overcome  the  resistance  of  the 
Bccelernting  force  ;  in  the  last  it  has,  besides, 
that  of  friction,  or  the  air,  which  it  ex- 
periences there  i  in  the  antepenultima  it  has 
'  the  requisite  Telocity  to  surmount  the  resist- 
ance  of  that  same  force  in  the  two  lost  plut 
that  of  the  air,  friction,  Sus.  Applying  the 
same  reasoning  to  all  the  other  points  of  the 
space  20,  we  shall  find  that  in  the  present 
case  the  velocity  there  is  greater  than  if,  dis- 
engaged from  every  obstacle  foreign  to  the 
accelerating  force,  A  should  describe  the 
space  20  only  by  means  of  the  initial  velocity: 
the  ssme  must  be  concluded  for  every  other 
space.  Therefore  the  foreign  resistances  ex- 
perienced by  a  body  in  vibration  shorten  the 
time  of  the  relarded  semi- vibrations. 

CoBOLLAar  I. — The  inverse  of  the  pre- 
ceding evidently  takes  place  in  the  aceekraUd 
■«m- vibrations. 

CoBoLLAitr.  II. — The  obstacles  which  may 
be  opposed  to  the  motion  of  a  body  in  its  re- 
tarded Nemi-vibration  being  so  many  causes 
which  make  it  stop  the  sooner  ;  on  the  con- 
trary, in  the  accelerated  semi-vibraiioDs,  the 
foreign  obstacles  destroying  a  part  of  the  acce- 
leration and  hinderiog  the  semi- vibration  from 
being  made  so  readily  (since  every  body 
which  oscillates  neceesnrily  feels  some  foreign 
resistancp,  whether  from  the  air,  from  the 
friction  of  the  parts  which  sustain  it,  or  from 
the  psrlicles  themselves  of  tlie  spring  which 
holds  it),  it  follows  that  in  every  body 
which  vibrates  the  retarded  semi-vibration 
is  always  quicker  than  the  accelerated  semi* 
vibration  which  succeeds  it;  and  that  the 
more  considerable  the  resistances  are  which 
we  have  just  spoken  of,  the  greater  is  the 
difference  between  the  time  ot  the  accelera- 
tion and  the  retardation. 

ObttmUion  1. — In  the  vibrations  that  a 
body  makes  by  the  help  of  nn  elastic  force  or 
of  gravity,  if  wo  sdmit  that  is  the  effect  of  a 
fluid,  a  second  cause  again  renders  the  acce- 
lerated semi -vibrations  slower  than  the 
retarded :— it  is  in  the  latter  that  the  active 
principle,  whatever  it  may  be,  has  always 
ils  full  effect,  whilst  in  the  other  it  acts  only 
with  the  excess  of  velocity  which  it  has  on 
the  body  when  it  returns  to  its  point  of  rest. 

Obtervalion  2, — If  in  the  vibrations  of  a 
body  the  difference  of  time  employed  for  each 
of  the  parts  which  we  have  distinguished  in  it 
is  not  sensible,  the  small  foreign  resistance 
which  may  take  place  will  not  sensibly  alter 
the  lime  of  the  whole  vibrations  ;  for  Ibe 
retardation  which  happens  in  the  accelerated 
semi- vibrations  will  then  be  compensated  by 
the  gain  which  they  will  produce  in  the 
relarded  aemi-vibratiotui,  and  vice  vend. 


ObseTvation  3. —But  when  seTeral  cansei 
render  the  accelerated  semi-ribratiom  aoi- 
sibly  slower  than  the  retarded,  then  the 
whole  vibrations  ore  considerably  retarded 
by  the  new  resistances  which  lake  place  ;  for, 
1st,  In  the  accelerated  semi -vibration  a  the 
body  having  less  velocity  than  in  the  retarded 
of  the  same  mngnilude,  the  force  which  it  has 
to  overcome  the  new  obstacles  which  are 
opposed  to  it  is  bo  much  the  less  ;  2dlj,  We 
have  seen  that  the  resistances  produce  always 
in  a  body  in  motion  obstacles  proportional  to 
the  time  that  it  remains  exposed  lo  them ; 
these  obstacles  are  therefore  more  conuderable 
in  the  accelerated  semi- vibrations  than  in  the 
retarded,  consequently  the  retardation 
which  they  produce  in  the  former  is  greater 
than  the  advancement  which  they  occasion  in 
the  latter,  and  this  retardation  follows  the 
ratio  of  the  square  of  the  difference  of  times 
employed  in  each  of  the  accelerated  and 
retarded  semi- vibrations. 

CoROLLARrlll. — Hence  we  see,  1st,  That 
foreign  leaislances  necessarily  tend  to  destroy 
some  little  of  the  isochronism  of  the  vibra- 
tions of  a  body,  and  lo  render  them  slower,  at 
;  the  same  time  that  they  diminish  their  extent. 
i  Tliis  is  what  the  experiment  proved  to  us, 
i  Article  11.,  Part  II.  2dly,  That  the  more 
i  we  reduce  the  friction  of  the  regulator,  the 
I  nearer  we  approach  to  the  compensation  of 
I  which  we  have  spoken  in  the  second  obserra- 
'  tion.  3dly,  That  by  the  preceding  we  are 
'  very  distant  from  this  compensation  in  com- 
mon watches  with  a  dead  escapement. 

Article  V. 
Description  of  ibc  Escapemetit  of  the  New  Watch, 
whicli  prcaerreB  isochroMim  in  the  H<s^>ior,  and 
freedom  in  i((  Tibrationi. 

All  that  precedes  proves  to  us  that  the  best, 
the  roost  certain,  and  even  the  only  method 
of  bringing  a  marine  clock  lo  the  requisite 
degree  of  truih,  \»,  as  has  been  said,  to  lender 
the  vibrations  of  its  regulaior  as  free  and  as 
isochrono'js  as  possible.*  This  is  what  I  have 
followed.  It  has  been  seen  in  what  manner 
I  have  arrived  at  it, — by  tho  suspension  of 
the  regulator.  But,  lo  preserve  to  it  this 
freedom,  so  precious  in  its  application  to  the 
wheel  work,  it  is  necessary  to  employ  an 
escapement  totally  different  from  those  which 
have  hitherto  been  made, 

Of  what  use  woald  it  have  been,  in  cScet, 
to  have  annihilated  friction  in  the  suspenuoQ 
if  by  the  nature  of  the  escapement  the  regn- 
laior  bad  met  with  tweniy  times  asmudif 

*  I  cannot  licrc  agree  in  opinion  wilh  Daniel 
Ikninulli,  irho  Tcconniendg  {ibidai,  p.  43)  lo  uc 
mcnt  puntoMly  the  retiMnnco  uf  the  ut  to  the  motiBK 
of  the  iMlance,  and  to  add  ig  it  three  or  four  iriaas. 
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Thia  18  what  would  havo  happened  if  I  had 
had  recourse  to  the  cylinder,  or  to  other  dead 
escapements,  which  in  the  end  amount  to  the 
same  as  this  first,  the  friction  being  always 
Ycry  much  increased.  I  dare  affirm  that  it 
was,  in  a  great  measure,  on  account  of  the 
escapement  that  most  of  the  attempts  to 
discover  the  longitude  by  clock  work  have 
miscarried.  We  may  consult  on  this  subject 
the  remarks  made  by  Sully  on  marine  clocks. 

The  following  is  an  experiment  which 
will  show  how  considerable  the  friction  is 
even  in  the  best  escapements.  I  took  a 
cylinder  watch  by  Mr.  Graham,  and  turned 
the  ferule  of  the  spiral  in  such  a  manner 
that  the  points  of  the  wheel,  instead  of  corre* 
sponding  to  the  lips  of  the  cylinder,  fell  in  the 
middle  of  the  cylindric  portion  where  the  dead 
part  takes  place  ;  I  then  moved  the  balance, 
whose  axis  was  vertical,  from  its  point  of  rest 
by  an  arc  of  about  80^.  It  only  remained  in 
vibration  four  seconds  and  a  half ;  instead  of 
which,  when  it  was  free  on  its  pivots,  it 
vibrated  a  minute  and  a  half. 

To  avoid  this  inconvenience  of  the  best 
known  escapements,  I  have  used  in  the  new 
watch  an  escapement  nearly  similar  in  its  prin- 
ciple to  that  with  a  detent,  which  is  the  inven- 
tion of  M.  Le  Roy,  and  described  in  the  His- 
tory of  the  Academy  for  the  year  1 748.*  Th^ 
balance  wheel  r  (Plate  I.  fig.  7,  and  Plate  III.), 
whoae  teeth  are  very  wide  apart  and  very 
slight,  and  consequently  whose  strength  is 
very  small,  its  power  consisting  in  the  length 
of  the  lever  on  which  it  acts  ;  the  balance 
wheel|  I  say,  by  means  of  the  pallet  p,  adapted 
to  the  circumference  of  the  balance  (Plate  III. 
fi^,  1,  2,  and  3),  restores  to  it,  every  second 
vibration,  the  motion  which  it  loses  ;  and  its 
action  is  suspended  in  these  vibrations  by  an 
obstacle  foreign  to  this  regulator,  that  is  to 
say,  by  a  sort  of  detent,  D,  e,  H,  C,  F,  {Jigi. 
2,  3,  and  5,  Plato  III.)t.  The  following  is  the 
way  in  which  it  is  done. 

The  balance  stopped  by  the  detent  at  D, 
as  in^.2,  Plate  III.,  on  the  balance  turning 
on  its  axis  from  t  to  A,  after  having  sur- 
mounted the  spiral  springs  and  consumed  its 
force,  these  springs  bring  it  back,  and  make 
it  turn  from  A  to  i.  In  this  return,  by 
means  of  a  pin  situated  on  its  upper  plane 
at  f,  the  balance  pushes  the  arm  of  the  lever 
F  H,  and  consequently  draws  out  the  arm 
D  U  of  the  detent  from  the  circumference 
of  the  wheel  and  makes  the  arm  e  H  enter, 
oo    which   the    following    radius    K  r    of 


the  wheel  rests:  this  is  what  I  call  the 
preparation,  and  it  is  represented  in  Jig,  3. 
In  the  following  vibration  the  balance  wheel 
i-estores  the  motion  to  the  balance  by  means 
of  the  pallet  /?,  in  the  following  manner  :— 
A  pin  situatCKl  as  the  preceding,  but  on  the 
lower  plane  of  the  balance,  pushing  the  arm 
of  the  lever  e  H,  draws  out  the  arm  «  H  of 
the  anchor  from  the  circumference  of  the 
wheel,  and  makes  D  H  enter ;  and  when  the 
pallet  p  has  arrived  at  F,  then,  the  wheel 
being  free,  the  radius  F  r  (fig,  1)  restores  to 
the  balance  its  lost  motion,  and  pushes  the 
pallet  p  until  it  is  stopped  by  the  arm  D  of 
the  detent,  &c.,  as  in  fig,  2.  By  this  con- 
struction, with  the  exception  of  the  very 
small  arc  employed  for  the  disengagement  of 
the  detent,  and  the  pulsion  of  the  balance 
wheel,  the  vibrations  of  the  balance  are  abso- 
lutely free,  and  disengaged  from  all  friction  on 
the  part  of  this  wheel,  stayed,  as  I  have  said, 
on  an  obstacle  absolutely  foreign  to  the  regu- 
lator ;  and  as  the  disengagement  of  the  detent, 
and  the  restoration  of  motion  by  the  wheel, 
are  executed  about  the  middle  of  the  arcs  of 
vibration,  where  the  regulator  has  arrived  at 
its  greatest  velocity,  the  very  slight  obstacle 
which  this  detent  causes,  &c,  becomes  yet 
much  smaller:  the  obstacles  of  friction,  of 
cohesion,  like  those  of  gravity,  are  propor- 
tional, as  has  been  said,  to^he  time  during 
which  the  body  surmounts  them. 

I  shall  add  to  this  description,  that,  to 
hinder  the  detent  from  getting  out  of  its  place 
by  any  great  shock,  i  have  placed  in  the 
circumference  of  the  balance,  near  each  pin 
which  removes  the  detent,  a  portion  of  a  circle 
»  A,  At  (fig.  1,2,  and  3,  Plate  III.),  which 
the  corresponding  arm  of  this  detent,  never- 
theless, can  never  touch,  except  in  cases  of 
the  most  violent  shocks. 

{To  be  contintied) 


LITTLE  BELLS. 


*  Thu  b  the  first  work  thai  I  published. 

t  This  dotciit  Turros  a  kind  of  oscdpoment  which 
nuijr  Ifo  varied  at  pleasure,  using  inditt'crcntly  that  of 
Grubaai  Aflum,  bully,  ftc. 


To  the  Editor  of  the  Horological  Journal. 

Sir, — As  you  have  introduced  the  Great 
Bells  in  a  recent  number,  perhaps  you  may  find 
a  corner  for  a  few  little  ones,  as  an  echo  to 
their  overgrown  brethren. 

The  sound  of  bells  very  evidently  depends 
a  great  deal  on  the  construction  of  the  spire 
or  steeple,  as  the  sombrous  tone  of  those  in 
massy-built  towers  without  steeples  may  very 

amply  testify. 

At  Hinckley  Church,  in  Leicestershire,  a 
very  ancient  edifice,  the  spire  steeple  is 
sufficiently  spacious  to  admit  of  two  sets  of 
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bells ;  the  ring  of  five  are  melodious,  aud 
another  set  for  a  chime  was  completed  in  the 
year  1778. 

At  Boston  Charch  in  Lincolnshire,  bailt 
as  farb  ack  as  the  reign  of  Edward  tlio 
Second — and  the  largest  church  in  the  king- 
dom without  cross  aisles — the  tower  is 
modelled  from  the  cathedral  of  N6tre  Dame 
at  Antwerp,  and  admiralj  designed  for  a 
ring  of  bells,  as  its  prototype  can  very  justly 
demonstrate,  and  the  bells  in  that  tower  speak 
music. 

The  town  of  Newark,  in  Nottinghamshire, 
is  graced  by  a  very  ancient  church  of  the  Sixth 
Henry,  and  the  beauty  of  the  steeple,  so  much 
admired  for  its  symmetry  and  lightness,  is 
heightened  in  the  estimation  of  the  beholder 
when  the  exhilarating  sound  of  the  harmoni- 
zing chorus  of  the  eight  bells  falls  so  cheerily 
on  his  hearing. 

The  picturesque  town  of  Ludlow,  in  Shrop- 
shire, has  a  church  with  a  lofty  tower  in  the 
centre,  noted  for  a  fine  peal  of  eight  bells. 

The  Temple  Church  at  Bristol  (originally 
called  Holy  Cross)  is  remarkable  for  its  high 
and  elegant  tower,  which,  leaning  towards  the 
street,  is  many  degrees  out  of  the  perpen- 
dicular (some  say  five  or  six  feet) ;  and  when 
the  bells  are  rung,  it  moves,  as  Camden  asserts, 
*^  hue  ei  illucy*  this  way  and  that.  This  tower 
is  often  compare!  fur  its  elegance  and  height 
with  that  of  St.  Martin  the  Less,  at  Cologne. 

The  modern  Christ  Church  in  .Bristol  is 
also  justly  celebrated  for  its  peal  of  ten  bells. 

With  respect  to  the  churches  of  London 
and  its  suburbs,  the  splendid  steeple  of  St. 
Martin-in-the-fields  is  acknowledged  to  con- 
tain the  best  set  of  bells  in  the  metropolis ; 
though,  no  doubt,  for  the  mellowness  of  sound 
some  would  prefer  the  legendary  peal  at  Bow 
Church,  Cheapside,  with  (he  tower  and  spire 
by  Sir  Christopher  Wren. 

Christ  Church,  Spital-fields  ;  St.  Leonard's, 
Shoreditch ;  and  St.  Bride's  Fleet  street  (ano- 
ther of  Sir  Christopher's),  have  all  towers  and 
spires  admirably  adapted  for  the  sound  of 
bells, — an  object  well  worthy  the  notice  of 
architects. 

Our  friends  on  the  other  side  of  the  Tweed 
do  not  appear  to  be  over-enamoured  of  bell- 
rioging,  though  there  is  a  peal  in  a  tower  at 
the  Trongate  in  Glasgow,  that  are  incessantly 
clanking  in  a  tone  that  falls  on  the  ear  very 
mach  like  the  sound  of  marrow- bones  and 
cleavers. 

There  is  a  language  in  the  souud  of  a  fine 
peal  of  bells  that  can  only  be  interpreted  by 
connoisseurs  in  the  art,  but  even  to  the 
uninitiated  it  is  one  of  a  singular  and  myste- 
rious interest  I  recollect,  on  one  winter 
eveaiag,  forty  jeBTB  ago^  when  on  the  road 


from  Stow-on-the-Wold  to  Stratfonl-oii-ATOiit 
at  the  distance  of  six  miles  from  the  latter 
town,  the  sound  of  church  bells  fell  on  my 
hearing,  which  continued  during  the  entire 
journey,  and  the  spell  of  enchantment  con- 
veyed in  the  undulating  harmony  wrought  in 
my  senses  the  creation  of  a  spiritual  dream, 
although  I  am  willing  to  confess  that  the 
shades  of  the  great  poet  might  have  had  a 
share  in  the  inspiration. 

Antiquarian. 


REID'S   TREATISE. 
To  the  Editor  of  the  Horologwal  JoumaL 

Sir, — I  observe  that,  in  your  replies  to 
enquirers,  you  state  that  Beufs  Treatise 
appeared  in  1826.  Allow  me  to  state  my 
belief,  that  the  words  in  that  treatise  are 
identical  with  the  articles  inserted  and  pub- 
lished in  Chambers's  EncyclopsBdia  and  Bees*s 
Supplement  in  1791  ;  because  I  know  that 
an  attempt  was  made  in  the  year  1825  to 
obtain  subscribers  for  the  express  purpose  of 
publishing  the  said  articles  in  one  book,  it 
being  well  known  that  the  whole  of  them 
were  written  by  Mr.  Thomas  Reid,  Watch- 
maker,  in  Edinburgh.  Subsequent  editions 
have  been  printed,  and  a  considerable  num- 
ber of  plates  have  been  added.  My  object, 
therefore,  is  to  shew  that  the  age  of  the  work 
would  warrant  an  attempt  of  one  of  the 
present  generation  to  add  to  that  work  an 
addenda  of  all  the  improvements  which  have' 
taken  place  in  our  manufacture  during  the 
last  sixty- eight  years,  for  in  1826  much  ob- 
jection was  raised  to  subscriptions  on  account 
of  the  absence  of  the  Detached  Lever  Escape- 
ment, &c.  James  Stoddart. 

[The  want  expressed  by  our  correspondent 
will  shortly  be  supplied,  we  think,  |as  may  be 
seen  by  reference  to  Mr.  J.  F.  Cole's  adver- 
tisement in  our  last  page. — Ed.  H.  J.] 


^  THE    IMPERIAL   STANDARD   TAED. 
To  Uie  Editor  of  the  Hordlogical  JoumaL 

Sir,  -The  act  of  6  Geo.  IV.,  cap  74,  fixes 
the  standard  yard  measure,  and  explains  the 
mode  of  its  verification.  Thus  sec.  3  of  the 
above  act  runs, — 

**  And  whereas  it  is  expedient  that  this  standaid' 
yard,  if  lost,  destroyed,  defaced,  or  otherwise  iojnnd, 
should  be  restored  of  the  fame  length  by  referenoe  Is 
some  invariable  nataral  standard  ;  and  wheroms  It  hat 
boon  ascertained  by  the  Ck>mmissionors  appointed  If 
his  Majesty  to  inquire  into  the  subject  of  weights  ana 
measures,  that  the  same  yard  hereby  declared  to  bt 
the  Imperial  Standard  Yard,  when  compared  wttk  a 
pendulum  vibrating  seconds  of  mean  time  in  tia 
latitude  of  London,  in  a  vacuum  at  the  krel  of  tIa 
8ca,  is  in  the  proportion  of  36  inches  to  99 
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hnndTCd  and  Dinetj-Ihiee 

As  no  pendulam  Tibrntes  id  a  true 
'M  defined  arc  of  vibn- 
n  yon  inform  me  whether 
:fiiiittoii  of  &  yard  is  capable 
'erificatioD.    Yopr'a,  Stc. 

S38,  Suutd.  J-  Jones. 


SPECIFICATIONS  OF  PATEHTS 


page  46.) 

KAB8H,  ducribea 

Ui  inT«alion  :    "  The  wheel  of  brati 

"  or  ited,  with  »  broad  edge  and  tbe 

"  ^  wiLh  A  ;  when 

"  M  co^  lo  have  one  or  more  for  ths 

"  pinioD  lo  TibfM«  free  in  ;  the 

"  other  set  of  iceth  sloped 

"  off  to  a  point,  initable  to  lock  on  a  pallet  or  pan 
Ihon^  the  QOldi  of  a  roller." 

[Printed.  Sd.  See  Bepcrlory  of  AiU,  tdL  31  (ncond 
wrfn,)  p.  9  s  and  Ealli  Chapel  Beporti,  Sih 
Beport,  p.  S8.] 

16IS,  April  30.— No.  3SS9. 

UASSST,  in  making  Ume. 

piece*  ao  aa  to  while  the  pallet 

wheel,  paUeUt  and  balance  and  in 

redneiiig  the    friction    on  tbe  verge  pallcti,  bj  lbs 
balaoce    baving  aboDt  of  its  weight 

Mt^ended  fay  4  thread,  ^'-sP'^^iJf  pouingorer 

a  pnUej',  and  a  weight  being  attached  to  iho  other 

[Prioted,  M.  See  Bepertorjof  ArU,  vol  3!(jecoarf 
aeriet,)  p.  13G ;  and  Bolli  Chapel  Beporta,  Slh 
Beport,  p.  92  ] 

I8ia,Jal7l6— No.  3584. 

TOBIAS  loveo- 


-mbyis 


3-:^ 


"  de^"  The  dial  haa  three  circle!  i  one  divided 
into  80  equal  parta  aoiwering  lo  mintitef  t  another 
dhided  into  ^^ 

01  tifll^  and  and  tbe 

lUrd  divided  to  boora, 

m       vm.  X,  xiL  Two 

itdleea  aerre  circlea.     A  larger  aon 

Umj  be  made  with  a  third  index,  to  ihow  the  lecODda. 
[PiinMdtU   See  Bolla  Chapel  Beporti,  8ih  Beport, 
P.S3.1 

(7»  bt  eoNtiuied) 


EQUATION    OF    TIME   TABLE 


TO   CORRESPONDENTS,   jr. 

In  accordance  with  the  wiAe*  of  nnmerona  cnb- 
Vfi.  Jonnia]  at  the 
;  henceforward 
it  can  be  rant  per  pon  with  the  aame  privilege  ai  a 
regiaiered  newapaper. 

commnnicatlon  rcnect- 
ing  the  ?$$        >e  and  jnoiona.  in   wblcn  ^ha 

eoDcnra  ^'^if^sS'M  of  H.  Delolme'a  refeitnco 


ggp  We  with  Utobt dittinelfy  tadtrtbod dial  vc 
are  not  in  tmfmfrt^xmmUt/arlitgUmtlaiatbftmr 
Corrapmdoiit. 

N.B.  AU  Adrertiaetnenta  lo  be  inacrted  in  the 
Joamal    mut  be  received  before  the  IBth  of  tlw 
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TO  UraHTBETM  OF  THE  BBITIgH  HOSOLOOICAL 

.    IV8TITUTE. 

THE  HALF-YEARLY  MEETING  of 
the  MEMBERS  will  be  held  at  the  Institute, 
85,  Northampton  Square,  on  WEDNESDAY, 
DECEMBER  21,  to  receive  the  Report  for  the  last 
Half-year,  and  to  elect  Officers. 

HOW  READY. 

rpHE  FIRST  VOLUME  of  the  Horolo- 

-^     oiCAL  Journal,  containing  Papers  and  Corre- 
spondence on  the  following  important  subjects : 
A  Historj  of  Horology  from  the  earliest  times 
The  Horizontal,  Duplex,  Lever,  and  Detached 

Escapements 
The  Compensation  Balance 
Rates  of  Chronometers  on  Trial  at  Greenwich 
Acceleration  of  Rate  in  Chronometers 
The  Swiss  and  American  Watch  Factories 
Specifications  of  Patents  relating  to  Watches 
Biographies  of  Eminent  Watchmakers 
Astronomical  Instruments 
Controlling  Clocks  by  Electricity 
The  New  Metal  Aluminium 
Fusee  v.  Going-Barrel 
Remontoire  Principle  for  Turret  Clocks 

7^  whole  illustrated  by  upwards  of  Seventy  Enyravings, 
Royal  8vo.,  bound  in  cloth,  lettered,  price  5f. 

To  be  obtained  at  the  Office.  85,  Northampton  Square. 


HOBOLOGT, 

THEORETICAL    AND    PRACTICAL. 
BY  JAMES  FEBOU80K   COLE. 

PROSPECTUS  of  PAPERS,  in  Twelve 
J-  Sections,  on  the  above  subject,  proposed  to  be 
Published  by  Subscription. 

Contents. 

Paper  No.  1. — Introductory  Observations  on  the  gene- 
ral Principles  and  Construction  of  Chronometers, 
Pocket  Watches,  and  other  Timekeepers,  contain- 
ing also  a  description  of  the  principles  of  the 
Detached  Lever  Escapement,  (from  which  the 
Horological  Lecture  delivered  June  7  th,  1859,  was 
chiefly  extracted)  ;  together  with  Rules  for  finding 
the  proper  proportions  and  places  of  the  respective 
parts  of  the  Escapement,  with  the  usual  mode,  and 
an  original  principle  of  determining  the  value  of 
pallet  angles  for  anpr  required  arc  of  motion. 

Paper  No.  2.— Notes  m  reference  to  Paper  No.  2. 

Paper  No.  3.— Description  of  the  principles  of  the 
Resilient  Lever  Escapement  in  various  modes  of 
adaptation,  as  a  remedy  for  the  banking  error  of 
Lever  Pocket  Watches. 

Paper  No.  4.— Description  of  the  Chronometer  De- 
tached Escapement  in  its  usual  form,  and  with  an 
improved  arrangement  of  the  locking  and  dis- 
charging springs. 

Paper  No.  5  —Description  of  a  Chronometer  Detached 
Escapement  with  compulsatory  locking. 

Paper  No.  6.— Description  of  an  original  principle  of 
Chronometer  Detached  Escapement  with  rotary 
lockings. 

Paper  No  7  —Description  of  a  Chronometer  Detached 
Kscnpement  with  abutment  lockings. 

Paper  No.  8.— Description  of  the  Doplex  Escapement. 

Pdpcr  Xo.  9.— Description  of  Double  llotary  or  Kon- 
Kcpetition  Escapements,  for  preventing  the  detri- 
mental effects  of  external  motion  on  Chronometers 
mid  Duplex  Watches. 


Paper  No.  10.— On  the  principles  of  the  Chix>iiometer 
balance  in  its  usual  form,  with  the  usual  mode  of 
adjustment  for  temperature  and  positions.  ■ 
Paper  No.  1 1. — Observations  referring  to  other  prin- 
ciples of  Compensation. 
Paper  No.  12. — On  the  isochronal  principles  of  the 
rnlance  Spring,  with  theoretical  observations  and 
practical  rules  for  isochronal  adjustments. 
The  above  Papers  will  be  comprised  in  not  less  than 
100  pages  octavo,  in  a  condensed  form,  with  numerous 
Engravings ;  the  whole  to  be  executed  in  the  best 
manner,  forming  a  small  Volume  at  10«.  6<f.  per  copy. 
This  work  will  be  of  utility  in  directing  the  attention 
of  purchasers  of  Pocket  Watches  and  Chixmomelers 
to  the  essential   points   of  construction    on   which 
their  correct  performance  materially  depends.     The 
publication  will  commence  immediately  on  Subscribers 
names  for  250  Copies  being  secured. 

Orders  may  be  forwarded  to  the  Author,  at  29, 
Devonshire-street,  Queen-square,  Bloomsbory;  and 
also,  by  permission,  a  List  for  the  reception  of  Sub- 
scribers* names  and  Addresses  is  placed  iu  the  Office 
of  the  British  Horological  Institute,  35,  Northampton- 
square,  E.  C. 

London,  June  27th,  1859. 
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THE    BRITISH    HOROLOGICAL    INSTITUTE.' 


HALF-YEARLY  GENERAL   MEETINO. 


Tbk  Half-yearljr  General  Meeting  of 
Members  was  held  at  the  Institute,  North- 
ampton-square,  on  Wetlnesday  evening  the 
2l8t  of  December  ;  Mr.  Jaues  Stoddxrt, 
one  of  the  Vice-presidents,  in  the  Chair. 

The  Chairuan  etated,  that  the  object  of  the 
mwting  wu  to  receive  the  Report  of  tlie  Council, 
with   an  audited  Baknce-sheet,  for  the  past  holf- 

Ear ;  t«  confirm  the  election  of  Fourteen  Mem- 
n  nominated  for  the  Council  j  and  to  elect  two 
or  more  Auditors  by  show  of  bands;  also,  to  take 
into  consideralion  the  notice  of  motion  to  alter  the 
rate  of  subscription  of  the  Country  Members. 

Messrs.  W,  T.  lloldatock,  F.  Ctifton,  T.  J,  Hui, 
and  E.  J.  Bishopp,  were  appointed  Smitineers  of 
the  TOtea  to  he  given  at  the  ballot. 

Mr.  G.  E.  Mtlne,  Honorary  Secretary,  then 
read  the  Half-yearly  Report,  as  follows  t — 

"  Repobt   of   the  Codkoil   of   the   British 

HOBOtOOICAL    IKETITCTE,    FOR     THE    HaVF- 
IBAK  ERDINQ   ISTH  DeCGHBBR,  16C9. 

"  In  preaentiiig  tlie  Report  of  the  past  half-year, 
with  an  audited  Financial  Statement,  in  accord- 
ance with  the  laws,  your  Council  have  again  to 
congratulate  the  members  on  the  highly  satisfac- 
tory progress  made  during  the  above  penod. 

"  They  believe,  from  the  many  who  have  joined, 
comprising  influential  manuiacturers,  active  mem- 
bers of  the  numerous  departments  of  the  trade, 
and  eminent  horologists  m  France  and  Switzer- 
land, that  the  objects  and  purposes  of  the  Insti- 
tute, which  was  established  for  the  mutual  instruc- 
tion and  advantage  of  all  concerned  in  the  trade, 
are  now  more  fully  understood  and  rightly  appre- 

"  The  number  of  Members  at  present  amounts 
to  268 ;  (conasting  of  4  Trustees,  1 5  Life  Members, 
244  Annual  and  Half-yearly  Members,  and  S 
Junior  Members) ;  of  whom  one  Founder,  one  Life 
Itlembcr,  and  39  Annual  and  Half-yearly  Members 
have  joined  since  the  last  uieeting  in  •!  une. 

"  The  Horologieol  Journal,  which  has  been  re- 
gistered for  transmission  abroad,  continues  steadily 
to  improve j  financially  it  exceeds  our  anticipations; 
and  we  have  to  express  our  thanks  to  the  members 
vho  have  so  ably  assisted  in  raising  it  to  its 
present  high  positmn. 

"  The  proceedings  of  the  past  half-year  com- 
menced by  Vausntlie  Kniqht,  Esq.  accepting 
the  office  of  President,  and  the  Institute  has  de- 
rived important  advantages  from  such  a  zealous 
and  influential  member. 

**  Tobies  of  the  Rates  of  Chronometers,  from 
I84I  to  1869  inclusive,  have  been  presented  to  the 
Inatitnte  by  the  Astronomer  Royal,  and  will  be 
found  valoable  for  reference.  Three  transferable 
Tickets  have  been  received  from  the  Society  of 
Art^  jdmitling  members  of  our  Institute  to  all 


ir  ordinary  Meetings  during  this  sesdon. 
erol  valuable  Models  and  Designs  have  also 
n  presented  to  the  Institute  by  Members, 
'  such  sets  of  kindness  we  have  to  express  our 

'  The  Meetings  for  discussmg  subjects  of  in- 
:st  to  the  Trade  have  commenced,  and  your 
mcil  feel  confident  that  they  will  be  the  means 
eliciting  much  valuable  information.  An  excel* 
'-.  Lecture,  "  On  tht  Chronoineter  and  Ut 
iiulmenls,"  has  been  given  by  Mr,  Saudel 
T,  which  was  numerously  attended. 
■  A  proposition  has  been  made  by  Mr.  Rd.  B. 
X,  for  the  consideration  of  the  MemtKrs,  which 

met  with  the  approval  of  the  Conndl,  to  set 
rt,  m  the  names  of  Three  Members  of  th« 
mcil.  Ten  per  cent  of  all  moneys  received  from. 

after  the  24th  of  June,  1869,  to  form  a  fund, 
le  named  "  The  Institute  College  Fund,"  and 
isted  from  time  to  time  so  as  to  bear  interest ; 
li  fund  to  be  for  the  special  object  of  enabling 

Cowicil  in  a  few  years  to  purchase  premises 
the  use  of  the  Institute. 

The  Council  have  agreed  to  promote  the  pro- 
tion  by  the  Trade  of  a  superior  lower-pnced 

going-barrel  lever  watch,  to  suit  the  larae 

iDcreanng  demand  made  by  the  public  for 
1  watches,  by  offering  a  prize  or  gold  medal 
ny  one  who  shall  make  the  best  modd  "English 
ng-Barrel  Watch,"  both  in  construction  and 
roved  caUbre,  the  copyricht  of  such  monld 
ch  to  be  the  property  of  the  Institute,  and  for 
advantage  of  its  Members  ;  and  that  a  Special 
-Committee  be  appointed  to  make  the  neces> 
'  arrangements ;  the  funds  for  such  prize  or 
al,  and  the  expenses  connected  with  it,  to  be 
Bd  by  subscription  &om  among  the  Members 
lie  Institute. 

We  cannot  conclude  our  Report  better 
1  in  the  words  of  the  report  in  the  ItHng. 

Gazelle  of  the  17th  instant;— '  We  re- 
I  the  Institute,  therefore,  as  a  most  valuable 
ne  of  social  advancement ;  for  any  contrivance 
(hich  the  sordid  pursuit  of  the  tnde  for  mere 
.d  and  clothes  and  house-gear  can  be  ex- 
jged  for  a  generous  and  intellectual  rivalry  iu 
attainment  uf  skill  and  success  for  their  own 
:,  docs  more  to  raise  the  individual  character, 

the  general  tone  of  artisan  intelligence,  than 
y  an  oi^anization  of  much  greater  preten< 

he  Honorary  Secretary  then  read  the 
ince  Sheet,  which  showed  Receipts  from 
nders*  and  other    Donations,  Jtl3.  l£f.  Otf.; 

Members,  ^£5.  Ci. ;  Annual  and  Half-yearlr 
icriptions,  £104.  4«. ;  Sale  of  Journals  ana 
luce  of  Advertisements  in  ditto,  £26.  8t.  lOf. ; 

of  Lecture  Cards,  jtil.  lit.  lid. ;  Rent  from 
Palmer,  ^iO;  which,  with  the  Balance  in 

Treasurer's  hands    on  August    ISth,  ISSS, 
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je63.10«.5i<2.,  and  Interest  on  ditto,  j^l.  11«.  9id, 
made  a  Total  of  j£!226.  ISs.  2jrf.  The  Payments 
were  £179. 9«.  4^. ;  leaving  a  Balance,  £47.  Ss.  lOd. 

Mr.  Crook  moved,  and  Mr.  Clifton  seconded 
the  aidoption  of  the  Report;  which  was  carried 
unanimously. 

The  Honorary  Secretary  read  to  the  Meeting 
the  names  of  the  Fourteen  Members  nominated 
to  fill  up  the  vacancies  in  the  Council;  and  the 
nme  were  confirmed  unanimously. 

Mr.  C^ABLES  GuiLLAUME  movcd  a  vote  of 
ihuiks  to  the  President,  Vice-Presidents,  Trustees, 
the  Treasurer,  and  the  Coundl ;  which  was  seconded 
by  Mr.  Holdstock,  and  carried. 

A  vote  of  thanks  was  proposed  to  Messrs.  B. 
Mabbiott  and  G.  E.  Mylne,  the  Honorary  Se- 
cretaries for  the  past  half-year,  and  responded  to 
by  Mr,  Mtlne. 


Messrs.  J.  C.  Webb,  T.  W.  Holdstock,  and  F. 
Grimshaw,  were  re-elected  Auditors. 

The  Scrutineers  then  announced  the  result  of 
the  Ballot  for  the  proposition  to  reduce  the  sub- 
scription of  Country  Members  as  follows : — They 
had  received  61  votes;  38  of  which  were  for  Mr. 
S.  A.  Brooks's  motion,  and  13  against  it.  The 
Resolution  was  therefore  carried. 

The  consideration  of  Mr.  Hux's  proposition  was 
postponed,  the  requisite  notice  not  having  been 
given. 

Mr.  Mylne  proposed  a  vote  of  thanks  to  the 
Auditors  and  Scrutineers,  to  which  Mr.  Holdstock 
responded. 

Mr.  Ja8.  F.  Cole  moved  a  vote  of  thanks  to 
Mr.  Jas.  Stoddabt  for  his  kindness  in  presiding 
upon  that  occasion ;  who  then  returned  thanks, 
and  the  Meeting  separated. 


THIRD  DISCUSSION  MEETING. 


On  Thursday  evening,  24th  November,  the 
tikird  meeting  of  members  for  discussion  of 
the  qaestions  proposed  by  the  Council  and 
announced  in  a  former  number  of  the  Journal 
took  place  at  the  Institute  ;  the  subject  being 
''  W/$at  advantage  has  the  fusee  over  the 
going  barrel  f  and,  Is  the  fusee  universally 
the  best  for  pocket  watches  ?"  when  Mr.  Adam 
Thompson,  was  called  upon  to  take  the 
Chair. 

The  Chaibman  thought  that  the  meeting  could 
hardly  come  to  a  conclusion  on  the  subject  before 
ity  l>ecause  as  watches  differed  in  size,  that 
which  was  admirably  adapted  to  one  would  be 
inapplicable  to  another.  An  arrangement  might 
be  good  in  itself,  but  wronely  applied.  There 
ooukI  be  no  question  about  the  advantages  of  the 
fusee;  but  it  would  not  do  for  flat  watches. 

Mr.  J.^  Bennett  coiild  not  refrain  from  accept- 
ing  the  invitation  to  be  present,  and  to  pay  nis 
respects  to  the  Horological  Institute.  The  ques- 
tion involved  im^rtant  considerations,  bearing 
upon  the  comparative  manufacture  of  foreign  and 
English  watoies.  In  the  history  of  the  watch 
they  saw  that  Harrison  wanted  a  motive  power  for 
a  chronometer,  and  found  it  in  the  very  simple 
form  of  a  ribbon  of  steel  turned  up  in  a  spiral 
sha^  and  so  by  its  elastic  force  furnishing  a 
motive  power  for  his  machine.  Very  natur^y, 
with  his  then  knowledge,  he  determmed  that  it 
should  be  of  the  same  thickness  from  end  to  end. 
He  put  it  into  a  barrel,  wound  it  up  spirally  over 
the  arbor,  and  found  that  it  did  not  exert  precisely 
the  same  force  frx)m  top  to  bottom.  To  get  over 
that  difficulty  cost  him  forty  vears  of  study.  Then 
came  the  frisee,  the  utilitv  of  which  nobody  would 
wish  to  undervalue.  Where  bulk  and  cost  were 
of  no  consideration,  they  might  keep  to  the  fusee ; 
but  there  were  other  cases  in  which  these  two 
elements  were  very  important — so  much  so,  that 
their  existence  amounted  to  a  prohibition  of  the 
manufacture  and  sale.  Such  was  found  to  be  the 
case  by  men  whom  all  horologists  held  in  profound 
respect  for  the  wisdom  and  indefatigable  ingenuity 


which  they  had  displayed  in   the  perfection  to 
which  they  had  brought  the  barrel  watch— the 
great  Swiss  makers.     They  found  the  fusee  not 
adapted  for  the   kind  of  watches  agreeable  to 
modem  trade.    It  might  be  said  that,  as  a  matter 
of  science,  for  a  good  watch  the  fusee  could  not  be 
done  without.    The  Frenchmen  dispensed  with  it, 
and  put  the  driving-wheel  roimd  the  barrel.     It 
was  said  that  the  English  had  the  best  adjustment ; 
but  the  French  made  their  mainspring  taper  from 
end  to  end,  and  that  sufficed  for  the  motive  power. 
Men  were  to  be  found  who  would  make  springs  of 
that  qufdity,  capable  of  being   reduced    to   the 
nicest  adjustment,  at  a  minimum  of  cost.     There 
were  makers  who    had   arranged    the   adjusting 
instrument,  gauged  it  in  numbers  in  various  deci- 
mals,   so   as  to  answer  the  purpose  they  were 
intended  for,  for  two  francs.     Mons.  Bobert,  in 
his  published  work,  gave  the  rate  of  many  chro- 
nometers to  which  the  strictest  possible  attention 
of  the  Royal  Observatory  of  Paris  was  applied, 
and  he  found  that  the  absence  of  the  fusee  was  no 
detriment  to  their  most  perfect  performance,  which 
was  so  satisfactory  that  no  captain  would  ever  dare 
to  say  that  he  lost  his  ship  through  their  errors. 
He  said  that  the  spring  must  be  carefully  made, 
and,  although  flatness  might  be  an  object  in  a 
pocket  watch,  still  diameter  was  not  always  ob- 
jectionable;   therefore    he    made   his    watch    of 
greater  diameter,  got  his  barrel  in  accordance  with 
the  diameter,  and  made  his  spring  of  an  extra 
number  of  turns,  so  that  its  action  never  went  from 
the  top  to  the  bottom,  but  took  only  the  central 
turns.     At  a  meeting  of  the  Society  of  Arts  they 
had  some  chronometer  makers,  among  whom  was 
Mr.  Loseby,  who  declared  that  he  £d  not  care 
about    an '  exact  adjustment  of  the  mainspring. 
He  said,  '*  Qive  me  a  proper  chronometer  escape* 
ment,  a  rightly  constructed  balance  of   proper 
diameter,  and  a  proper  pendulum  spring,  and  I 
will  make  a  bottle  lack  keep  time,  whatever  the 
shape  of  the  wheel,  the  teeth,  or  the  mainspring." 
It  had  been  somewhere  said  that  the  arc  of  vitou 
tion  might  be  180  degrees,  or  even  as  high  as  260 
d^rees  of  a  circle,  without  being  detrimental  to 
an  exact  performance,  even  in  instruments  where 
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that  quality  was  a  sine  qud  non.  He  (Mr.  B.) 
had  a  first-class  ^oing-barrel  watch ;  and  though 
he  was  in  the  habit  of  riding  with  it,  on  horseback, 
to  and  from  town  in  half-an-hour,  it  had  not  lost 
more  than  fifteen  seconds  a  week,  and  yet  it  was  a 
flat  pocket  watch  There  were  very  few  secrets 
in  the  watch  trade  now;  the  days  of  art  and 
mystery  were  gone,  and  whatever  they  did  was 
patent  to  the  world.  They  coiUd  have  watches  so 
cheap  as  to  be  manufactured  at  a  cost  of  £2,  and 
yet  be  perfectly  satisfactory  as  timekeepers. 
Watchmakers  in  Clerkenwell  were  wearing  those 
verr  Swiss  watches  with  goin^  barrels,  and  that 
with  marvellous  results,  going  within  a  few 
seconds  a  week.  He  had  a  high  reverence  for 
great  authorities,  but  much  more  for  facts  under 
his  eyes — tested,  not  by  one  but  by  a  thousand 
cases—and  followed  by  uniformly  satisfactory  re- 
sults. It  was  the  business  of  watchmakers  to 
produce  the  best  possible  article  for  the  minimum 
amount  of  cost. 

The  Ghaibuan  hoped  that  Mr.  Bennett  would 
keep  to  the  question,  which  was  the  fusee  versus 
the  going  barrel,  and  not  Swiss  versus  Clerken- 
well. 

Mr.  Bbnitett,  to  satisfy  the  Chairman,  would 
call  the  respective  watches  not  Swiss  and  English, 
but  fusee  and  going -barrel  if  there  was  any 
difference ;  he  took  it  to  be  they  were  both  alike. 
From  the  returns  it  appeared  that  the  largest 
number  manufactured  witn  the  fusee  was  in  1855, 
which,  according  to  the  authority  of  Goldsmiths' 
Hall,  was  186,000  against  1,500,000  made  the 
same  year  in  the  south  of  Switzerland,  in  addition 
to  large  numbers  made  at  Besan^on,  Copenhagen, 
and  el^where.  What  did  the  English  buyers 
take  of  those  watches  ?  In  the  year  1853,  42,480 ; 
in  1866,  79,209;  in  1856,  90,670.  That  by  no 
means  comprised  the  total  number  of  going.barrel 
watches  brought  in  during  that  period,  for  many 
were  smuggled  by  the  wealthy  classes  without  any 
compunction  whatever. 

The  CHAiBif  AIT  reminded  the  speaker  that  they 
were  there  not  upon  the  commercial,  but  the 
mannfisicturing  view  of  the  question. 

Mr.  BsmrsTT  was  endeavouring  to  show  the 
adrantages  of  the  going-barrel  over  the  fusee — 
first  on  mechanical  and  next  on  commercial 
grounds.  As  a  producer  and  distributor  of  watches, 
upon  the  principle  Qjuifacitper  aliumfacit  per  se^ 
he  had  a  strong  interest  in  the  condition  of  the 
manufacturers  of  Clerkenwell;  and,  upon  com- 
mercial principles,  he  must  give  his  voice  in  favour 
of  the  more  simple  form  of  the  going- barrel.  One 
of  its  advantages  was  its  simplicity  of  construction. 
When  flatness  was  the  great  object,  the  chain  had 
to  be  reduced  to  such  dimensions  that  it  was  con- 
stantly liable  to  breakage,  and  by  dispensing  with 
it  that  liability  was  reduced.  That  was  of  little 
consequence  where  a  watchmaker  was  at  hand ; 
but  if  they  sought  customers  from  all  parts  of  the 
world,  it  was  of  importance  that  the  watch  shoiUd 
be  as  invulnerable  as  possible.  Another  advantage 
of  the  ffoing-barrel  was  its  cheapness  of  production. 
He  had  no  doubt  that  it  could  be  well  made  with 
taperad  main-spring,  star  wheel,  and  finger  stop,  at 
a  coat  of  \s.  He  had  seen  a  movement  made 
eutire  for  7i^.*  and  which  could  be  produced  by 
million!  at  that  price ;  and  therefore  it  was  quite 


reasonable  to  suppose  that  the  barrel  and  spring 
could  be  done  for  \s.  By  and  by  they  would  come 
not  only  to  what  to  make,  but  how  to  ma^e  it. 
Female  hands  might  make  them  at  a  price  so  low 
that  the  English  would  have  to  fear  no  rivals  on 
the  continent.  Reducing  the  cost  of  manufacture 
was  the  only  way  of  arresting  the  downward  course 
of  the  trade,  which  became  more  and  more  difficult 
to  stop.  The  pubUc  looked  to  simplicity  and 
cheapness.  Their  grandfathers  had  the  whole 
trade  in  their  hands,  and  those  who  came  after 
them  might  have  kept  it  had  they  attended  to 
form  and  cheapness.  For  second  and  third  class 
watches,  he  (Mr^  B)  would  venture  to  give  his  vot« 
in  favour  of  the  universal  adoption  of  the  going- 
barrel. 

Mr.  Cole  expressed  himself  at  a  loss  to  under- 
stand Mr.  Bennett's  assertion,  that  the  power  from 
a  wheel  barrel  mainspring  could  be  adjusted,  as 
Mr.  B.  stated  was  done  to  perfection  m  foreign 
watches,  by  tapering  the  spring  thinner  from  the 
inner  to  the  outer  end,  the  thicker  end  being 
coiled  on  the  barrel  arbor  at  the  centre  of  the 
barrel.     He  coiUd  not  conceive  it  possible  that  the 
unequal  power  of  a  mainspring  was  adjustible  by 
any  more  simple  means  than  the  fusee  and  chain, 
as  confirmed  by  long  experience ;  and  he  believed 
that  no  practical  watchmaker  woidd  deny  the  facty 
that  on  testing  any  simple  barrel  mainspring  by 
fixing  the  adjusting  rod  direct  on  the  barrel  arbor, 
every  turn  of  the  arbor  would  raise  the  tension  of 
the  spring  higher,  by  the  additional  force  necessary 
for  overcoming  the  increasing  resistance  of  eada 
turn  in  succession,  and  hence  the  defect  of  adjust- 
ment. In  ordinary  fusee  watches  nearly  one-fourlli 
of  the  height  of  the  movement  was  lost,  it  beinff 
taken  up  by  the  motion  work.  As  a  remedy  for  this 
objection,  and  for  admitting  a  stronger  cham  in  flat 
movements,  Mr.  Mylne  about  17  years  ago  took 
out  a  patent  for  an  inverted  fusee.     Flat  watches 
with  the  inverted  fusee  were  also  made  by  Mr.  Cole 
30  years  ago;  one  of  these  was  now  in  his  possession. 
In  regard  to  wheel  barrel  watches,  he  considered 
that  the  successful  use  of  the  going-barrel  prin- 
ciple had  depended  materially  on  the  frictional 
property  of  the  horizontal  escapement  generally 
employed  in  such  watches  by  foreign  manufac- 
turers, and  was  of  opinion  that  the  greater  freedom 
of  the  detached  lever  escapement  and  the  chro- 
nometer detached  escapement  rendered  both  these 
principles  more  liable  to  a  variable  extent  of  vibra- 
tion from  irregularities  of  motive  power.    Watch- 
makers formerly  employed  the  old  verge  escape- 
ment, which  is  subject  to  extreme  variation  from 
irregular  force ;  but,  notwithstanding  this,  the  care 
observed  in  making  the  fiisee  adjustment  correct, 
rendered  the  pertbrmance  satisfactory.     Even  a 
defective    principle  like  the  vertical  escapement 
would  perform  with  tolerable  correctness  if  the 
conditions  of  uniform  power  and  equal  tempera- 
ture could  be  preserved.    He  might  mention  also, 
in  reference  to  going-barrel  watches,  that  many 
years  ago  he  constructed  a  simplified  plan  of  the 
barrel  work,  originating  in  the  adaptation  of  a 
screw  cut  upon  the  axis  of  the  barrel  arbor.     This 
part  of  the  improvement  was  a  suggestion  by  his 
brother,  Mr.  Thomas  Cole.      The  screw  on  the 
axis  suggested  to  himself  a  further  improvement, 
of  suspending  ^the  barrel  work  to  the  frame  with- 
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out  any  other  screws  or  bar,  and  economizing  that 
portion  of  the  work;  the  original  model  of  this 
was  also  in  his  possession.  The  plan  of  this  sus- 
pension of  the  barrel  arbor  was  by  the  addition  of 
a  double-necked  collar  fitted  on  the  round  axis  of 
the  ratchet-arbor,  the  barrel  arbor  being  the  nut 
which  braced  the  whole  together,  leaving  the 
barrel  perfectly  free. 

Mr.  Jones  said  that  Mr.  Bennett's  reference  to 
Loseby's  remarks  at  the  Society  of  Arts  did  not 
bear  on  the  question  of  going-barrels,  for  Mr. 
Loseby  referred  to  detached  escapements  with 
isochronal  springs ;  nor  did  Mr.  Bennett's  reference 
to  the  SLCCuifiCj  of  a  foreign  watch  week  by  week, 
or  day  by  day,  pertain  to  the  question,  for  the 
comparison  was  between  hours,  which  the  question 
involved.  But  though  Mr.  Bennett's  illustrations 
were  invalid,  he  (Mr.  J.)  thought  that  that  gentle- 
man's advocacy  of  going-barrels  was  in  some 
measure  correct.  He  (Mr.  J.)  had  made  six 
watches  for  the  purpose  of  trying  their  respective 
merits,  and  found  that  the  going-barrels  gained 
the  first  twelve  hours  a  quarter  of  a  minute  as 
compared  with  the  last  twelve  hours,  which  he 
considered  correct  enough  for  common  use.  The 
cost,  however,  was  so  near  that  of  the  fusee  work, 
that  he  did  not  continue  the  manufactiu*e,  espe- 
cially since  less  power  was  obtainable  as  well  as 
irregular  time.  Mr.  Cole's  remarks  with  reference 
to  the  equal  additions  of  weights  in  winding  up  a 
spring,  giving  e^ual  spaces  for  the  revolution  of 
tne  barrel — or,  m  other  words,  equal  additions  of 
force  giving  equal  increase  of  tension — was  a 
surprising  yet  long-known  property  of  springs,  for 
it  was  the  oasis  of  the  principle  of  the  isochronism 
which  Dr.  Hook  first  published  in  his  *'  Cutlerian 
Lectures  "  at  Gresham  College. 

Mr.  CONNELL  expressed  his  surprise  at  the  tone 
the  discussion  haa  taken.  In  a  Horological 
Institute  he  had  imagined  that  the  mechanical 
features  of  the  question  would  be  the  first  taken 
into  consideration.  With  regard  to  the  chrono- 
meteri  there  could  be  no  doubt  that  the  fusee  gave 
a  power  which  made  it  far  preferable  to  the  going 
barrel.  He  was  surprised  at  Mr.  Bennett's 
illustration,  because,  although  the  Frenchman  had 
endeavoured  to  show  you  that  a  good  performance 
nught  be  got  out  of  a  chronometer  from  a  ^oing 
barrel,  still  he  (Mr.  C.)  must  bring  his  experience 
in  opposition  to  what  nad  been  published  by  that 
author.  He  had  endeavoured  to  obtain  a  proper 
adjustment  for  the  mainspring;  and  although  he 
was  ready  to  admit  that  the  performance  of  the 
mainspring  might  approach  somewhat  near  to 
adjustment,  yet  a  perfect  adjustment  could  never 
be  attained  without  a  fusee.  Then  came  another 
consideration — whether,  in  making  a  watch  for 
ordinary  wear,  a  perfect  adjustment  was  absolutely 
necessary?  He  thought  it  was  not.  He  quite 
agreed  with  what  had  fallen  from  Mr.  Jones, 
that  if  a  watch  with  a  going  barrel  was  tested  hour 
by  hour,  a  variation  would  probably  be  found  every 
hour ;  but  he  (Mr.  C.)  looked  forward  to  the  day 
when  ordinary  watches  would  have  the  isochronal 
pendulum  spnng.  If  isochronism  could  be  had  in 
a  chronometer,  it  was  only  a  want  of  knowledge, 
and  not  a  want  of  principle,  that  prevented  the 
attainment  of  it  in  an  ordinary  watch.  When  the 
isochronal  spring  could  be  made  as  cheaply  as  the 


ordinary  one,  then  the  greatest  difficulty  of  the 
going  barrel  would  be  overcome,  and  the  necessity 
of  the  fiisec  would  be  obviated.  He  must  say  that 
he  was  surprised  to  hear  a  man  of  the  scientific 
attainments  of  Mr.  Cole  say  that  good  results  could 
be  obtained  from  a  bad  principle. 

Mr.  Cole  explained  that  Mr.  Connell  had 
mistaken  his  words. 

Mr.  CoNNEiiL  believed  that  the  time  would  arrive 
when  they  would  be  able  to  sell  cheaply  a  sted 
isochronal  pendulum  spring,  and  then  the  fusee 
might  be  done  away  with.  He  thought  that  they 
would  all  admit  that  for  perfect  timekeeping  they 
must  get  the  greatest  simplicity  they  could  obtain. 
There  was  greater  simphcity  m  the  going-barrel 
than  in  the  fusee ;  so  that  unless  some  very  great 
advantages  could  be  shown  to  result  from  the 
latter,  the  English  manufacturers  would  be  unwise 
if  they  did  not  adopt  the  going-barrel.  Although 
it  had  been  said  that  with  a  free  escapement  like 
the  detached  lever  a  good  performance  could  not 
be  obtained  with  the  going-barrel,  he  must  say 
that  he  had  manufactured  many  of  such  watches, 
which  did  not  at  all  carry  out  that  view  of  the 
question.  It  was  a  principle  admitted  by  all,  that 
what  had  been  done  could  be  done  again ;  and  that 
when  the  principle  was  thoroughly  understood,  il 
would  be  carried  out  in  every  watch  manufacture. 
He  only  advocated  the  going-barrel  because  it  was 
the  means,  first  of  cheapening  the  watch,  and  then 
of  enabling  the  makers  to  produce  it  suitable  to 
the  large  mass  of  wearers.  Although  he  did  not 
desire  to  make  the  discussion  turn  upon  the  relative 
number  of  English  and  foreign  watches  respectively 
manufactured,  still,  as  a  seller  of  the  article  to  the 
public,  he  must  call  the  attention  of  the  trade  to 
the  fact  that  he  was  under  the  necessity,  against 
his  will  and  inclination  as  an  English  watchmaker, 
of  selling  Swiss  watches  to  the  public,  because 
there  was  not  produced  in  England  the  article 
which  they  required.  As  an  Englishman,  he 
would  much  rather  use  the  work  of  liis  own  coun- 
trymen, if  they  would  make  what  the  public  de- 
manded. The  advantages  and  disadvantages  of  the 
fusee  was  a  question  well  worthy  of  the  attention 
of  the  Horological  Institute.  The  disadvantage  of 
the  fusee  was  nothing  when  the  watch  was  made  to 
take  plenty  of  room  for  the  chain ;  but  when  space 
was  a  consideration,  even  with  the  inverted  fusee 
to  which  Mr.  Cole  had  alluded,  it  could  not  be  done. 
In  thin  watches  the  chain  would  break  very 
frequently,  and  the  expense  of  making  the  fusee 
was  great.  There  was  another  portion  of  the 
watch  which  had  not  entered  into  the  discussion  at 
aU,  and  that  was  the  going  fusee  part  of  it,  because 
when  they  had  a  going  barrel  they  had  a  ^ing 
fusee  in  itself — at  least  they  had  a  maintaining 
power,  which  was  the  same  thing.  When  they 
had  a  watch  with  a  fiisec,  they  necessarily  must 
have  an  escapement  and  a  maintaining  power, 
which  not  only  took  up  a  great  deal  of  space,  but 
involved  much  expense ;  and  when  they  came  to 
consider  that  by  the  going-barrel  they  got  rid  of 
the  fusee,  chain,  and  maintaining  wheel,  the  main- 
taining spring,  the  detent  and  detent  spring,  those 
were  considerations  which  should  commend  them- 
selves to  persons  desirous  of  making  the  watch  a 
simple  instrument.  As  the  result  of  his  experience^ 
he  could  state  that  for  the  class  of  watdies  re- 
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quired  b j  the  public,  notwithstanding  theoretically 
the  fusee  had  large  advantages  over  the  going 
barrel,  still  in  practice  they  were  quite  counter- 
acted by  the  considerations  he  had  imperfectly  set 
before  the  meeting.  He  was  boimd,  therefore,  to 
admit  that,  for  the  ordinary  cl  iss  of  watches  re- 
quired by  the  public,  the  time  had  come  when  the 
English  watchmakers  and  the  manufacturers  of 
ClerkenwcU  would  do  well  to  adopt  the  going- 
barrel  in  opposition  to  the  fusee. 

Mr.  Jackson  thought  this  question,  (having 
occupied  all  the  time  nearly  allowed  before  the 
reply,  and  as  none  could  otherwise  offer  their 
experience  on  this  subject)  was  of  that  interest  to 
warrant  an  adjournment.  But  this  not  being  sup- 
ported, he  proceeded  to  say,  he  would  condense  ms 
few  remarks,  and  not  quit  tne  subject  to  wander  in- 
to the  more  exciting  theme  of  the  opener, — Swiss 
vemu  English  work;  and  for  this  reason,  that  it 
was  anticipating,  if  not  trenching  upon  the  matter 
of  the  next  question,  to  be  opened  by  Mr.  Jones. 
He  had  made  watches  with  goin^  barrels  for 
sererai  years,  and  he  thought  that  their  application 
to  the  lever  escapement  was  not  so  easily  done, 
with  successful  residts,  as  Mr.  Connell  said  he 
found  to  be  the  case,  and  for  this  reason : — If,  in 
the  mere  difference  of  position  in  a  watch  with  the 
free  escapement,  between  suspension  and  the 
horizontal^  or  where  the  pivots  are  acting  on  their 
ends,  a  difference  of  vibration  was  observable  in  the 
balance,  equal  often  to  three-eighths  of  a  turn,  how 
much  more  will  be  the  effect  of  the  action  of  the 
mainspring  in  the  difference  between  the  first  and 
last  turns  on  the  balance  and  its  regulator,  the 
timing  spring?  Mr.  Cole  had  clearly  stated  that 
with  increased  tension  came  increased  force.  In 
an  observation  made  this  day,  under  favourable 
circumstances  for  the  ^oing  barrel,  this  effect  was 
well  illustrated.  Taking  a  barrel  making  over 
six  tarns,  the  four  middle  turns  of  which  were 
only  in  action,  the  first  being  set  up  and  the  last 
not  used,  the  extreme  force,as  shown  by  an  adjust- 
ing rod,  was  tried.  The  last  or  weakest  turn  lifted, 
at  2}  inches  from  the  arbor,  a  weight  equal  to  6 
dwt.  6  grs. ;  whil&  the  first,  or  strongest,  lifted  a 
weight  nearly  double—viz.,  13  dwt.  less  8  grs. 
This  difference  must  tell  at  the  balance  of  a  de- 
tached escapement.  Desirous  to  know  the  result 
in  timekeeping,  he  had  compared  the  going  of 
three  eight-day  lever  clocks  made  with  going 
barrels,  Qie  long  trial  being  a  severer  test.  Going 
under  similar  conditions,  andfumished  with  a  timing 
spring  of  the  ordinary  kind,  they  all  exhibited  a 
Slight  gain  in  mean  tune  for  the  first  day.  They 
then  lost  gradually,  till  the  daily  loss  on  the  eighth 
day  amounted  to  nrom  100  to  125  seconds  each  per 
day.  The  opener  had  succeeded,  he  thought,  in 
showing  that  the  goin^  barrel  was  more  suitable 
for  flat  watches,  but  had  failed  in  substantiating  its 
daim  for  use  in  a  superior  timekeeper. 

Mr.  Bennett  said,  in  reply,  he  had  little  to  say, 
as  he  considered  they  were  all  much  of  one  mind, 
but  would  like  to  have  the  opinion  of  the  meeting 
taken  as  he  thought  the  verdict  of  that  Institute 
would  be  regarded  as  a  dictum  of  importance. 

The  Chairmaic,  in  a  happy  illustration,  explained 
that  thef  were  not  there  to  promulgate  a  fiat,  but 
to  disenss  in  a  friendly  way  the  relative  merits  of 
constriictiTe  principles.    It  was  clear  that  all  who 


wished  for  a  superior  timekeeper  would  use  the 
equalizing  power  of  the  fusee ;  while  those  who 
followed  the  fashion,  and  made  flat  watches,  would 
employ  a  going  barrel  and  low  numbered  pinions. 

After  a  vote  of  thanks  to  the  Cliairman  and 
opener,  J,lic  meeting  adjourned. 
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Conclusion. 

But  little  alteration  has  taken  place  in  the 
main  features  of  the  construction  of  chrono- 
meters since  the  days  of  Arnold  and  Earn- 
shaw.  Details  may  have  been  perfected,  and 
on  the  whole  as  well  as  in  particular  cases  a 
greater  degree  of  excellence  in  finishing 
these  details  may  have  been  attained,  but  a 
chronometer  of  the  present  day  is  made,  as  to 
balancCi  escapement,  and  movementi  pretty 
much  like  those  which  we  have  briefly  de- 
scribed. There  remains  but  one  modification 
to  notice,  arising  from  a  curious  defect  which 
has  been  observed  in  the  performance  of  the 
ordinary  compensation  balance.  A  timekeeper 
which  has  been  closely  adjusted  to  an  equal 
rate  in  medium  temperatures  will  be  found  to 
lose  on  that  rate  in  extremes  of  either  heat  or 
cold.  Thus  a  chronometer  adjusted  for  tempe- 
rature in  England  will  be  found  to  gain  less  or 
lose  more  if  sent  either  to  the  polar  regions  or 
to  the  tropics.  This  arises  from  the  fact  that 
the  tension  of  the  spring  follows  a  different 
law  in  its  alteration  by  temperature  to  that 
which  governs  the  alteration  of  the  inertia 
of  the  balance  under  similar  circamstances. 

As  we  write  for  those  who  are  seeking  in- 
formation, it  is  desirable  to  explain  how  this 
happens. 

Fig.  46. 


Fig.  46  is  an  ordinary  compensation  ba* 
lance  ;  b  b  are  the  segments  of  brass  and  steel 
forming  the  rim,  the  brass  being  outside  and 
steel  inside  ;  c  c  are  the  compensation  weights* 
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On  an  increase  of  temperature,  the  ends  of 
the  segments  approach  the  centre  of  motion, 
as  shown  by  the  inner  dotted  curve  lines  ;  and 
the  reverse  takes  place  on  a  decrease  of  tem- 
perature. In  order  that  the  inertia  may 
correspond  with  the  tension  in  all  tempera- 
tures, the  compensation  weights  should  ap- 
proach the  centre  of  the  balance  with  an 
accelerated  motion  in  heat,  and  recede  with  a 
retarded  motion  in  cold.  Beference  to  the 
figure  will  shew  that  the  action  of  the  ordinary 
balance  is  directly  opposed  to  this  require- 
ment. The  extremities  (or  indeed  any  part)  of 
the  curve  moves  in  a  spiral  direction  ;  and  if 
we  connect  the  centre  of  gravity  of  the  com- 
pensation weight  with  the  junction  of  the  arc 
with  the  arm  of  the  balance  by  the  dotted 
line  d,  the  result  will  be,  that  a  decrease  of 
temperature  causing  the  brass  to  contract 
more  than  the  steel,  throws  out  the  arc  and 
increases  the  distance  between  the  junction  of 
the  arc  and  the  centre  of  the  compensation 
weight  by  the  straightening  of  the  arc  ;  the 
amount  of  outward  motion,  or  motion  away 
from  the  centre,  is  therefore  gradually  in- 
creased as  the  temperature  falls,  and  with  it 
the  inertia,  and  the  chronometer  loses.  Heat 
has  the  opposite  effect  on  the  arc  ;  it  curves 
more  inward,  the  diagonal  dotted  line  is  short- 
enedy  and  the  motion  is  gradually  decreased. 
The  tension  of  the  spring  meanwhile  decreases 
in  a  greater  ratio,  and  the  chronometer  again 
loses. 

Many  contrivances  have  been  pi*oposed 
and  tried  for  the  purpose  of  obviating  this 
defect ;  but  it  will  be  evident,  that  any  auxiliary 
oompensation  which  only  comes  into  operation 
at  certain  times  must  be  defective,  inasmuch 
as  although  we  have  spoken  of  extreme  tem- 
peratures, the  same  effect  will  take  place  in 
degree  in  any  range  of  temperature,  however 
smalL  Continuity  of  action  is  therefore  essen- 
tial to  the  excellence  of  any  contrivance  for 
attaining  uniformity  of  rate. 

For  some  years  subsequently  to  the  trials 
of  Arnold's  and  Earnshaw's  chronometers, 
premiums  were  offered  by  Government  for 
those  timekeepers  which  should  after  a  length- 
ened trial  at  the  Greenwich  Observatory 
have  been  found  to  perform  within  certain 
limits,  and  those  makers  who  effected  any  im- 
provement, attained  any  excellence,  or  who 
wished  to  possess  the  honour  of  selling  their 
timekeepers  to  the  Government,  were  allowed 
to  send  their  instruments  to  the  Observatory, 
where  their  performances  were  tested,  and 
those  which  came  up  to  a  certain  standard 
were  bought  at  the  market  price.  This  ar- 
rangement still  continues,  and  by  its  means 
the  Government  is  enabled  to  secure  the  best 
Gbrontmiteten  that  are  offered.  The  trial  rates 


of  all  the  chronometers  so  sent  in  are  pub- 
lished yearly,  and  widely  circulated  among 
those  likely  to  take  an  interest  in  them.  It 
would  seem  from  these  returns,  that  a  very 
small  proportion  of  the  timekeepers  so  tested 
have  the  ordinary  construction  of  compensa- 
tion balance,  although  the  few  thus  tested 
have  stood  above  many  with  auxiliary  contri- 
vances. It  is  somewhat  curious,  that  many  of 
the  expedients  adopted  bear  a  strong  likeness 
to  older  inventions.  One  of  the  most  success- 
ful plans  has  been  the  adoption  of  a  secondary 
compensation,  composed  of  small  glass  tuba 
containing  mercury  so  shaped  and  placed  as  to 
give  the  required  effect.  These  mercurial  tubes 
were  first  used  by  Le  Roy.  Another  modifica* 
tion  has  been  introduced  by  Mr.  Hartnnp,  and 
has  been  already  described  in  this  Journal. 
Judging,  however,  from  the  practice  of  chro- 
nometer makers,  it  does  not  seem  that  any 
especial  contrivance  has  yet  received  favour, 
and  from  the  way  in  which  the  several  chro- 
nometers of  each  maker  stand  apart  in  the 
list  of  rates,  and  the  way  in  which  each  con- 
struction varies  its  position  in  that  list  in 
different  years,  it  does  not  seem  as  though 
any  unpublished  construction  has  yet  attained 
the  perfection  to  be  desired. 

We  must  now  return  to  notice  briefiy  the 
introduction  of  those  leading  principles  of 
construction  which  have  been  adopted  in 
pocket  watches. 

The  earliest  escapement  applied  to  a  watch 
was  the  vertical^  which  it  is  unnecessary  to 
again  describe,  as  it  has  already  come  before 
us  when  considering  the  details  of  De  Wick's 
clock. 

We  owe  the  first  important  improvement 
to  Graham,  who  applied  his  dead  beat  escape- 
ment for  clocks  to  watches,  by  reducing  the 
radius  of  the  pallet  planes  of  rest,  so  that  they 
included  one  tooth  only  of  the  escape  wheeL 
At  the  same  time  he  prolonged  these  planes, 
so  as  to  make  the  form  of  the  section  of  the 
pallets  a  semi-cylinder  (sefe  fig.  47)  ;  hence  the 
term  cylinder  is  employed,  instead  of  pallets. 

Fig,  47. 


This  hollow  cylinder  was  cut  away  just  below 
the  place  of  action,  so  as  just  to  leave  suffi- 
cient material  to  connect  the  lower  with  the 
upper  portion,  and  to  allow  the  pallets  to  pass 
over  the  plane  of  the  wheel  in  the  coarse  of 
their  vibration.  The  teeth  were  wedge-shaped 
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and  were  elevated  above  that  plane.  Plugs 
and  pivots  were  ioserted  into  the  upper 
and  lower  ends  of  the  cylinder,  the  upper 
pluf;  bearing  the  balance.  This  escapement 
is  chiefly  known  as  the  horizontal  eaeapemeat, 
from  the  escape  wheel  revolving  in  a  hori- 
zontal plane,  instead  of  one  vertical  to  the 
frames,  it  possesses  the  same  advantages  as 
the  clock  dead  escapement  does ;  it  does  not 
recoil,  and  it  maintains  a  verj  uniform  rate  of 
performance.  Its  defects  are,  that  it  requires 
R  coDsiderable  supply  of  oil,  which  alters  in 
flQidity,  and  with  it  the  rate  of  performance. 
It  is  also  delicate  and  easily  broken. 

The  duplex  escapement  originated  with 
Dr.  Hooke,  and  was  afterwards  modified  by 
Tarions  mechanists  until  some  eighty  years 
ago,  when  it  received  its  present  form.  (See 
_fig.  48.)      Originally  it    had    two   separate 

Fig.  48 


wheels  j  these  were  afterwards  placed  on  the 
same  arbor,  one  being  much  larger  than  the 
other  ;  the  larger  was  called  the  wheel  of 
repoK,  and  the  smaller  the  wheel  of  impuUe. 
In  its  present  shape  the  wheel  consists  of  two 
sets  of  teeth,  the  longest  resting  against  a 
nnaU  roller  placed  on  the  staff  and  escaping 
througli  a  vertical  notch  cut  in  it.  At  the 
instant  of  the  escape  one  of  the  upright  teeth 
drops  npon  the  steel  pallet  and  gives  the 
impulse. 

This  escapement  is  found  to  perform  with 
very  great  accuracy  when  well  made.  Ita 
defects  are  the  slight  friction  on  the  surface 
of  the  roller,  and  also  a  alight  recoil  as  the 
tooth  drops  into  the  notch  on  the  return 
vibration.  Some  object  to  it  because  it  is 
said  to  be  easily  deranged,  but  opinions  differ 
as  to   its  lialrility  to   injury   from   external 


The  Uvtr  escapement  was  introduced  by 
Uiidc«  pnttj  nearly  in  its  present  form.     It 


was  iirst  contrived  in  principle  by  the  Abh£ 
Hautfeuille  in  1722.  His  form  was  the 
rack  lever,  which  some  years  afterwards  was 
patented  at  Liverpool,  and  consisted  of  the 
ordinary  anchor  clock  escapement  with  a 
toothed  lever  added,  which  acted  into  a  pinion 
on  the  axis  of  the  balance.  As  now  con- 
structed it  resembles  the  dead-beat  clock 
escapement  witb  an  addition  of  a  forked  lever 
which  takes  into  a  pin  placed  on  a  roller  on 
the  axis  of  the  balance.  (See  j^.  49.)    When 

Fig.  49. 


properly  constructed,  the  lever  escapement  is 
a  good  and  serviceable  one.  Its  great  defect 
is  the  introduction  of  an  extra  dement  into 
the  eacapemeat,  which  involves  increased 
friction ;  thickening  of  the  oil  on  the  planes 
of  the  pallet  also  materially  affects  the  amount 
of  impulsive  force,  and  with  it  the  time  of 
vibration,  unless  a  perfectly  isochronal  spring 
is  used,  which  is  seldom  the  case.  Accelera- 
tion of  vibration  is  sometimes  caused  by  ex- 
ternal motion  causing  the  roller  pin  to  strike 
the  fork,  or,  as  it  is  termed,  "  strike  the 
bankings."  This  has  been  partially  remedied 
in  a  modification  by  Mr.  Cole,  which  has 
already  been  descrilxd  in  this  journal  under 
the  name  of  the  "  Resilient  X^ver  Escape- 
ment." 

We  have  now  completed  our  sketch  of  the 
history  of  the  Science  of  Horology.  A  mere 
outline,  as  it  professes  lo  be,  cannot  be  ex- 
pected to  add  much  to  the  knowledge  of  old 
students,  but  simply  is  intended  to  put  in  a 
condensed  form  the  leading  facts  of  the 
science,  for  the  use  of  those  who  may  desire 
to  possess  an  epitome  of  the  subject. 

On  taking  leave  of  our  readers  we  may 
perhaps  be  permitted  to  express  the  opinion, 
that  much  yet  remains  to  be  done  in  reducing 
the  construction  of  timekeepers  to  a  science 
of  fixed  principles  and  known  laws.    How 
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few  there  are,  even  amongst  our  most  skilful 
workmen,  who  can  give  a  good  scientiGc 
reason  for  the  course  they  follow  or  the 
construction  they  adopt !  We  simply  follow 
a  plan,  because  we  find  it  answer  our  pur- 
pose, or  because  our  masters  taught  it  to 
us,  without  an  intelligent  knowledge  of  the 
reason  why.  How  is  this  to  be  remedied  ? 
How  are  we  to  be  able  to  give  a  reason  for 
all  our  processes,  and  a  law  and  principle  for 
all  our  constructions  ?  We  answer,  simply 
by  educating  ourselves  in  the  study  of  prin- 
ciples, and  making  a  knowledge  of  the  laws  of 
science  the  basis  and  foundation  on  which  all 
our  practice  is  built.  Until  we  do  this  we 
must  be  content  with  the  uncertainty  which 
ever  attends  a  mere  rule  of  thumb  procedure, 
and  bear  with  the  consequent  disappointment 
and  loss  which  will  be  the  inevitable  result 
of  energy  without  knowledge. 

W.  HisLOP. 


LE  ROY'S  PRIZE  CHRONOMETER, 

WITH  A  MEMOIR  ON  THE  BEST  METHOD  OF 
MEASURING  TIME  AT  SEA. 

(^Continued  from  page  67.) 

To  find  out  the  degree  of  freedom  preserved 
to  the  regulator  by  my  escapement,  I  made 
an  experiment  similar  to  that  which  I  made 
with  Graham's  escapement.  I  took  away  from 
my  balance  the  pallet  p^  by  which  the  balance 
wheel  restores  the  motion,  leaving  only  the 
detent     Having  then  removed  this  regulator 
from  the  point  of  rest  about  90®,  it  vibrated 
seven  minutes  nearly  ;  at  the  end  of  this  time 
it  would  even  yet  describe  in  its  vibrations  a 
sensible  arc,  although  not  sufficiently  great  to 
disengage  the  detent.      I  conclude  from  this, 
that  the  influence  of  friction  is  almost  nothing 
in  my  regulator ;   for  the  detent,  although 
very  slight,  haa  nevertheless  a  small  mass, 
and  in  the  preceding  experiment  the  regu- 
lator could  not  move  it  in  each  vibration  with- 
out employing  a  considerable  part  of  the  lost 
force ;   whence  we  may  legitimately  infer, 
that  what  is  destroyed  by  friction  is  almost 
nothing.     Now  the  obstacle  arising  from  my 
detent  must  be  reputed  of  no  value,  consisting 
in  a  mass  always  the  same,  whilst  the  friction 
varies  continually. 

I  made  the  same  trial  with  a  seconds  pen- 
dulum having  an  anchor  escapement.  The 
whole  motion  of  the  pendulum  ceased  in  about 
thirty  minutes,  whence  I  believe  I  can  con- 
dade,  considering  what  has  been  said  of  the 


resistance  of  the  detent,  and  of  the  motion 
which  remains  to  the  balance  after  seven 
minutes,  that  this  balance  in  the  new  watch 
I  has  almost  as  much  regulating  power  as  this 
,  pendulum.  I  have  said  that  my  pallet  was 
situated  near  the  circumference  of  the  ba- 
lance. I  placed  it  thus  in  order  that  it  might 
be  drawn  by  a  point  in  its  circumference  of 
percussion,  which  point  is  where  the  wheel 
in  its  action  makes  no  effort  on  the  pivots, 
and  where  the  balance  only  receives  the 
circular  motion.* 

Moreover,  although  the  escapement  of  the 
new  watch,  and  that  which  M.  Le  Roy  pre- 
sented to  the  Academy  in  1748,  are  founded 
on  the  same  principle,  they  differ  nevertheless 
essentially. 

In  the  first,  the  effect  of  the  detent  operates 
by  means  of  a  small  spring,  which  brings  it 
back  into  the  teeth  of  the  wheel ;  in  the  latter 
there  is  nothing  of  that  kind,  as  we  have  seen. 
Various  trials  have  proved  to  me  the  incon- 
venience of  the  spring  escapements.     These 
springs  are  either  strong  or  weak ;  in  the 
first  case  it  is  to  be  feared  tliat  the  detent 
would  be    disengaged    by  shocks ;   in  the 
second,  you  give  to  the  regulator  a  consider- 
able obstacle  to  overcome  in  each  vibration, 
which  obstacle  being  the  same  for  the  smallest 
as  it  is  for  the  largest  arcs,  must  be  disadvan- 
tageous.      Besides,   if  this  detent,   that  is 
moved  by  so  feeble  a  spring,  meets  with  ever 
so  slight  a  difficulty,  or  if  this  spring  loses 
in    strength,   it   does   not   enter   sufficiently 
quick  into  the  teeth  of  the  balance  wheel,  and 
then  several  teeth  escape.  Lastly,  afler  many 
attempts  of  this  kind,  I  was  only  completely 
satisfied  with  that  of  the  new  marine  watch. 

Article  VI. 

Of  the  Compensation  for  the  effects  of  Heat  and  Cold. 
— Of  the  necessity  of  preserving  to  the  Spiral 
Spring  an  invariable  length. — Means  by  wnicb, 
without  changing  this  length,  wo^  regulate  the  New 
Watch  in  almost  the  smallest  quantity. — ^Descrip- 
tion of  the  New  Compensation,  &c 

The  first  thing  I  thought  necessary  to  clear 
up  before  I  attempted  to    compensate  the 


*  It  is  extraordinary  that  M.  Le  Roy  no  where 
mentions  liis  having  applied  jewels  cither  to  the  pirot 
holes  or  to  the  balance  of  his  watch.  Sully  (p.  24S, 
Hegle  Artif.  du  Temps)  says,  that  in  1704  Sir  Isaac 
Newton  showed  Iiim  a  watch  that  was  pat  into  his 
hands  to  try  by  Messrs.  Facio  and  De  Baafre,  the 
pallets  of  whose  balance  were  formed  of  a  diamond ; 
and  expressly  mentions  that  the  art  of  piercing  rabies 
was  invented  by  this  M.  Facio,  of  Geneva,  alwot  tbe 
year  1700.  The  utility  of  their  application  must  there- 
fore Iiavo  been  fully  known  to  watchmakers  at  tlie 
time  Le  Roy  wrote  this  paper,  and  it  is  extraordinary 
that  he  did  not  make  use  of  this  additional  ad- 
vaotage. 
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effecto  of  the  different  degrees  of  heat  and 
cold  in  my  machine,  was  the  proportion  that 
its  gain  or  loss  followed  by  these  different  de- 
grees. I  feared  much  that  this  progression 
was  not  proportional  to  that  of  the  degrees 
marked  by  the  thermometer  ;  that,  for  ex- 
ample, the  watch  having  lost  three  seconds 
for  six  degrees  of  ascent  in  the  thermometer, 
it  would  not  lose  six  for  twelve  degrees  of 
this  same  instrument,  but  either  a  greater  or 
less  quantity.  Various  reiterated  experi- 
ments happily  proved  to  me  that  my  fears 
were  unfounded ;  that  when  the  regulator 
was  free,  as  it  is  in  my  machine,  the  progres- 
sion of  gain  or  loss  absolutely  follows  that  of 
the  thermometer— that  is  to  say,  that  the 
watch  losing  three  seconds  when  the  thermo- 
meter from  0^  passes  to  6°  ;  it  will  lose  six  at 
12^y  nine  at  18^,  and  so  on.  If  in  our  researches 
Nature  often  contradicts  our  views,  we  may 
say  that  she  is  sometimes  more  favourable 
than  we  had  reason  to  hope  :  of  this  the  pre- 
cision to  which  clock  work  has  arrived  fur- 
nishes undoubted  proofs. 

All  this  shows  the  indispensable  necessity 
of  having  a  perfectly  free  regulator,  without 
which  the  effect  of  heat  on  the  machine  de- 
pending more  or  less  on  the  fluidity  of  the  oil, 
which  is  very  variable  in  different  degrees  of 
heat  and  cold,  and  the  alterations  of  this 
fluidity  produced  by  time  and  by  the  wear 
of  the  partSy  &c.,  the  progression  remarked 
above  no  longer  takes  place,  and  has  not  even 
any  thing  certain.  This  is  a  just  objection 
made  by  M.  Basser*  against  Mr.  Harrison^ 
among  a  number  of  others  which  are  not  so. 

After  being  well  assured  of  the  fact  I  have 
just  described,  it  appeared  necessary  to  ex- 
amine a  second,  not  less  important  to  clear 
upi  and  to  know  whether  metals  would  follow 
the  same  progression  as  fluids  in  their  exten- 
sion or  contraction  by  heat  and  cold  ;  which 
required  very  nice  experiments.  To  make 
them  with  some  success,  I  nailed,  in  a  cabinet 
against  a  thick  stone  wall,  at  four  feet  dis- 
tance from  each  other  in  a  vertical  line,  two 
potences  of  copper,  the  upper  one  of  which 
carried  an  index  of  thin  hard  steel  about  four 
feet  in  length,  which  descended  almost  verti- 
cally. I  then  took  three  rods — one  of  copper, 
one  of  iron,  and  one  of  steel— of  nearly  equal 
size,  and  four  feet  in  length.  I  had  made  to 
each  of  these  rods,  as  well  as  to  a  tube  of 
glass  of  exactly  the  same  length  to  serve  as 
a  standard,  a  sheath,  made  sutiiciently  thick, 
of  cloth.  These  rods  and  this  tube  were 
adjusted  firmly  without  being  able  to  turn 
by  their  lower  extremity,  and  by   a  pivot 

•  See  the  GasutU  du  dmmerct* 


adapted  to  their  upper  extremity  they  caused 
the  index  to  move,  whose  path  was  marked 
on  a  limb. 

All  being  equal  in  the  arrangement  of  the 
three  rods  and  the  tube,  I  began  my  experi- 
ments ;  and  I  presently  saw  that,  to  have  any 
thing  exact  on  this  subject,  it  was  necessary 
that  the  rods  should  remain  a  long  time  ex- 
posed to  the  degree  of  heat  and  cold  in  which 
we  could  make  these  experiments  ;  particu- 
larly when,  from  a  considerable  degree  of 
heat,  as  20  or  30  degrees,*  for  example,  I 
wished  to  remove  my  rods  to  a  degree  of  cold 
approaching  that  of  ice.  The  reason  is  known : 
by  the  experiments  of  Boerhaave,  and  those  of 
Newton,  bodies  attract  heat  in  proportion  to 
their  specific  gravities.  Now,  when  you 
would  remove  a  body  whose  degree  of  cold 
corresponds  to  0®  of  the  thermometer,  for  ex- 
ample, to  the  term  30  degrees  of  this  same 
instrumeut,  by  placing  it  in  an  air  that  is  of 
thb  degree,  it  is  clear  that  by  its  attraction  it 
will  presently  have  acquired  the  quantity  of 
caloric  that  will  give  it  the  heat  of  30®.  But 
it  will  not  be  the  same  if  you  then  remove 
the  body  to  an  air  where  the  thermometer  is 
O^t,  to  make  it  acquire  this  degree  of  cold  5 
for  then,  its  attraction  being  much  stronger 
than  that  which  the  ambient  air  opposes  to 
the  quitting  of  the  particles  of  caloric,  it  cools 
with  so  much  the  more  difficulty.  I  have 
found,  indeed,  that  after  having  heated  our 
rods  and  replaced  them  again  in  the  tempera- 
ture (fi  whence  they  had  been  taken,  it  re- 
quired some  time — almost  twelve  hours — to 
reduce  them  to  the  length  they  were  before, 
that  is  to  say,  for  the  overplus  of  caloric 
totally  to  abandon  the  interior. 

After  having  found  this  effect,  and  paid 
the  greatest  attention  in  my  experiments,  I 
happened  at  last  to  find  in  their  results  the 
exactness  which  I  had  vainly  sought  for  be- 
fore ;  and  I  found  that  the  glass  and  metals 
in  their  contractions  and  expansions  followed 
precisely  (as  well  as  the  augmentations  and 
losses  of  elasticity  of  springs)  the  proportion 
of  the  degrees  described  by  the^spirit  of  wine 
thermometer.  These  methods  of  proving  the 
various  contractions  and  dilatations  of  metals 
appear  to  me  very  exact :  for,  first,  the  cabinet 
where  the  instrument  was  placed  being  de- 
fended from  the  external  air,  no  considerable 
change  could  happen  to  the  wall  (which  was 
hung  with  tapestry,  and  to  which  our  potences 
were  fixed)  between  one  experiment  and  the 
other  ;  2ndly,  when  it  does  happen— and,  in 


*  Of  Reaomor's  thermometer,  equal  to  from  77*  to 
99}'  of  FahreDheifc*8. 
t  32^  of  Fahrenheit's. 
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effect,  it  is  sometimes  seen  very  evidentlj,  that 
the  wall  of  which  I  have  spoken  is  dilated  by 
heat,  as  much  as  the  steel  very  nearly — then, 
I  say,  this  effect  is  announced  to  us  by  the 
spirit  of  wine  thermometer  on  the  one  part, 
and  by  the  tube  of  glass  on  the  other,  which 
was  very  little  dilatable  ;  and  which  tube 
may,  besides,  be  kept  in  the  same  tempera- 
ture. The  sheaths  with  which  our  rods  were 
covered  enabled  them  to  be  removed  from 
one  place  to  another — that  is  to  say,  from  a 
stove  or  from  a  cool  place  in  the  cabinet  of 
trial — and  to  adjust  tliem  on  the  instrument 
before  they  had  undergone  any  alterations  in 
their  dimensions  and  their  degree  of  cold  or 
heat,  which  would  not  appear  practicable 
otherwise.  Being  well  assured  of  these  facts, 
I  turned  my  attention  to  compensating  the 
effects  of  heat  and  cold  in  my  machine. 

The  first  idea  that  occurred  to  me,  as  to 
many  others,  was,  to  apply  to  the  regulating 
spring  a  metallic  thermometer  which  would 
shorten  or  lengthen  it  by  different  tempera- 
tores,  as  has  been  practised  in  the  seconds 
pendulum.  I  presently  found  the  insuffi- 
ciency of  this  method.  Having  in  my  ma- 
chine two  regulating  springs  of  about  18 
inches  each,  to  produce  the  desired  effect  the 
shortening  or  lengthening  would  be  propor- 
tional to  this  length.  By  the  computation 
which  I  made,  four  lines  passed  over  in  the 
compensation  pyrometer  would  barely  have 
sufficed.  Now,  three  feet  of  copper  combined 
with  three  feet  of  steel  hardly  gives  a  sixth 
of  a  line  of  difference  in  their  lengthening  for 
30  degrees  of  ascent  in  the  liquor  of  the 
thermometer.  We  see,  therefore,  that  I  had 
not  the  power  of  obtaining  an  exact  com- 
pensation unless  by  multiplying  the  effect  by 
very  large  levers  and  a  great  number  of  me- 
tallic bars ;  but  all  this  brings  in  a  play  of 
the  parts,  and  a  want  of  solidity  in  the  pieces 
of  the  regulator,  absolutely  incompatible  with 
the  desired  exactness. 

A  second  consideration  determined  me 
against  making  use  of  these  expedients  in  my 
machine,  and  in  general  all  those  that  alter 
the  length  of  the  regulating  spring ;  which 
is,  as  I  have  explained,  that  the  isochronism 
of  the  vibrations  absolutely  depends  on  a 
certain  length  of  the  spiral  springs.  Now, 
every  method  which  renders  this  length 
variable,  not  even  excepting  that  of  Mr.  Har- 
rison, although  very  ingenious,  is  on  this 
account  inadmissible. 

Here,  I  am  sensible,  an  objection  may  be 
made  to  me,  which  I  shall  make  myself.  As 
a  spring  loses  its  elastic  force  by  heat,  it  may 
be  suspected  that  the  place  in  its  length  where 
all  the  vibrations  are  isochronous  cannot  be 
the  same  in  different  degrees  of  heat  and  cold. 


The  following  are  the  experiments  which 
dispelled  my  doubts  on  this  subject : — After 
having  found,  by  experiment  in  a  temperate 
place,  the  length  of  a  spring  where  all  its 
vibrations,  long  and  short,  were  isochronous, 
I  removed  the  machine  to  a  cold  five  degrees 
below  freezing  ;•  the  watch  experienced  an 
advance  proportional  to  the  cold  (for  the  sake 
of  greater  simplicity  I  had  not  applied  any 
thermometer  to  it) ;  then  I  made  it  go  six 
hours  the  great  spring  being  almost  down, 
and  during  six  hours  the  machine  being 
wound  to  the  top,  which  produced  a  difference 
of  one  half  in  the  extent  of  the  arcs.  I  found, 
then,  that  the  regulating  spring  had  preserved 
all  the  isochronism  of  its  vibrations,  the  ma- 
chine having  advanced  precisely  the  same 
quantity  in  the  first  six  hours  as  in  the  six 
last.  Not  contented  with  this  trial,  I  removed 
the  machine  into  a  stove  where  the  thermo- 
meter constantly  stood  at  about  35  or  40 
degrees,  f  it  then  retarded  proportionally  to 
this  degree  of  heat.  I  repeated  the  above 
trial,  which  again  gave  me  the  same  result ; 
whence  it  follows,  that  the  different  degrees 
of  heat  do  not  sensibly  change  the  laws  of 
isochronism  in  springs. 

I  concluded  from  this  experiment,  that, 
whatever  expedient  we  may  use  to  render  the 
vibrations  of  the  balance  isochronous,  the  in- 
convenience remarked  above  in  the  compen- 
sations which  are  made  by  the  shortening  or 
lengthening  of  the  spiral  spring  does  never- 
theless take  place.  For,  let  it  be  by  means 
of  a  compensation  curb  formed  at  the  parts 
of  the  escapement  or  applied  to  the  spiral 
spring,  &c.,  that  the  isochronism  is  produced, 
or  by  other  similar  methods,  it  will  be  per- 
ceived that  these  curbs  &c.  are  always  ac- 
cording to  the  relations  which  exist  in  the 
times  of  vibrations  of  different  extent  of  this 
spring,  supposed  to  be  free  ;  and  these  rela- 
tions can  never  change  without  the  conditions 
of  these  curbs  varying  at  the  same  time. 
Thus  all  the  reasons  which  have  induced  me 
to  render  the  length  of  the  spiral  invariable 
must  also  apply,  in  whatever  construction  it 
may  be,  where  we  aspire  to  give  the  greatest 
degree  of  accuracy  to  a  watch.  It  follows 
again,  from  what  precedes,  that  nothing  can 
be  more  opposite  to  the  regularity  of  a  marine 
watch  than  to  regulate  it,  as  in  common 
watches,  by  shortening  or  lengthening  the 
spiral ;  therefore,  for  my  own  part,  I  took 
good  care  not  to  make  use  of  it  in  my  watch. 
For  this  purpose  I  have  placed  two  screws, 
G  Z,  G  Z  (Plate  IH.  /%r.  6.),  perfectly  equal, 
at  the  bottom  of  the  balance  arbor  ;  so  that 


*  About  20|°  of  Fahrenheit. 

t  Erom  UOi**  to  122''  of  Fahr«nheit. 
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we  may,  by  turning  them  with  the  hand, 
make  them  approach  or  recede  equally  from 
this  arbor.  These  screws  by  their  mass, 
which  may  be  diminished  at  pleasure  accord- 
ing to  the  exigency  of  the  case,  and  which  we 
may  make  to  describe  a  large  space,  permit 
us  to  regulate  the  machine  to  the  greatest 
nicety.  If  the  effects  of  heat  and  cold  were 
less  durable^  the  inconvenience  I  have  just 
explained  might  be  neglected ;  but  as  the 
machine  is  in  a  state  of  trial  during  more 
than  six  months  together,  it  is  clear  that  as 
the  vibrations  of  different  extent  of  the  regu- 
lator have  not  then  the  requisite  isochronism, 
the  causes  which  may  make  the  magnitude  of 
these  vibrations  vary  would  alter  the  regu- 
larity of  the  clock  considerably.  Convinced 
of  the  principle  I  have  just  established,  to 
compensate  the  effects  of  different  tempera- 
tures in  my  machine,  I  took  a  method 
altogether  new.  I  adapted  to  the  balance 
several  small  bars  of  copper  and  steel,  dis- 
posed in  such  a  manner  that,  by  their 
lengthening  or  shortening  in  heat  and  cold, 
they  make  to  approach  or  recede  from  its 
centre  two  considerable  parts  of  its  mass,  each 
placed  at  the  extremity  of  a  lever  and  dia- 
metrically opposite. 

By  the  computation  which  I  had  made,  it 
sufficed  that  the  total  mass  of  the  balance 
should  approach  or  recede  from  the  centre  by 
about  the  thirteenth  part  of  a  line,  to  com- 
pensate a  variation  in  heat  which  would 
produce  one  of  15  seconds  per  hour  in  the 
rate  of  the  watch. 

One  inconvenience  of  the  preceding  me- 
thod made  me  abandon  this  presently ;  the 
play  of  the  levers  and  the  small  solidity  of 
the  balance  produced  errors  greater  than 
those  which  I  wished  to  compensate.  This 
made  me  have  recourse  to  a  third  method, 
which  completely  succeeded.  It  consists  in 
applying  to  the  balance  two  small  thermo- 
meters»  ttitt  &c.  (Plate  III.,  ^g,  6),  each 
made  of  a  tube  of  bent  glass,  open  at  o  (fig.  7). 

PlaUlIL    Fig.  7. 

I 


These  thermometers,  composed  of  mercury 
and  spirit  of  wine,  would  each  form  an  exact 
parallelogram  if  the  upper  side  which  carries 
the  ball,  on  which  is  contained  the  spirit  of 
wine  as  well  as  in  this  side,  were  not  a  little 
inclined.  Both  these  thermometers  are  firmly 
adjusted  and  placed  on  opposite  sides  of  the 
arbor  of  the  regulator,  so  that  the  axis  of 
their  tubes  and  that  of  the  balance  are  in  the 
same  plane  that  cuts  the  balls  through  the 
middle.  It  is  easy  to  conceive  how  this  con- 
struction produces  the  required  compensation. 
The  thermometers  making  part  of  the  regu- 
lator, when  the  spirit  of  wine  by  its  dilatation 
pushes  a  part  of  the  mercury  contained  in  the 
outer  branch  1 1  (Jig.  7)  towards  that,  t  o, 
which  is  near  the  axis  of  motion,  a  portion  of 
the  mercury  forming  part  of  the  mass  of  the 
regulator  passes  then  from  its  circumference 
towards  its  centre.  At  temperate,  for  ex- 
ample, the  mercury  occupies  the  parts  t  kkt 
of  the  tube,  whilst  in  extreme  cold,  when 
Reaumur's  thermometer  is  at  15  degrees 
below  freezing,*  the  branch  ^  o  is  empty,  and 
that  corresponding,  tt,  is  full  of  mercury. 
Now,  as  the  mass  of  a  balance  resists  in  the . 
ratio  of  the  square  of  its  distance  from  the 
centre,  there  arises  evidently  from  this  a  com- 
pensation ;  the  retardation  arising  from  losses 
of  elasticity  in  springs,  and  from  the  dilatation 
of  the  balance  by  great  heat,  being  compen- 
sated by  the  loss  of  mass  in  the  circumference 
of  the  regulator,  and  f>ice  versa  in  the  passage 
to  cold.  This  effect  is  so  much  the  more 
certain,  as  there  is  no  play  to  fear  here  :  be- 
sides, the  dilatation  of  spirits  of  wine  by  heat, 
and  its  condensation  by  cold,  are  constant 
effects  (as  we  have  found  by  the  thermometers) 
of  this  liquor,  which  at  the  end  of  thirty 
years  had  lost  nothing  of  their  exactness. 
The  following  is  the  computation  of  these 
thermometers,  to  which  I  have  given  the 
form  we  see  them  of,  in  order  that  the  balls 
might  be  turned  towards  the  centre  of  the 
balance,  and  also  to  diminish  the  resistance 
that  the  air  gives  to  the  motion  if  it  was  near 
the  circumference. 

(7b  he  continued.) 


CURIOUS  MEMENTO  MORI  WATCH. 

This  curious  and  interesting  relic  is  now 
in  the  possession  of  Sir  Thomas  Dick  Lauder, 
of  Grange  and  Fountain  Hall,  Baronet,  who 
inherited  it  through  the  Seaton  family,  from 
which  he  is  descended  ;  it  having  been  given 


*  Or  1]  below  zero  of  Fahrenheit's. 
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bj  Queen  Marj  to  Mary  Seaton,  of  the  house 
of  Wintoun,  one  of  the  four  celebrated  Mary's 
who  were  maids  of  honour  to  her  Majesty. 

The  watch  is  of  silver,  in  the  form  of  a 
skull.  On  the  forehead  of  the  skull  is  the 
figure  of  Death  with  his  scythe  and  sand 
glass  ;  he  stands  between  a  palace  on  the  one 
hand  and  a  cottage  on  the  other,  with  his 
toes  applied  equally  to  the  door  of  each  ;  and 
around  this  is  a  legend,  in  Latin,  from  Horace, 
signifying— 

"  Pale  Death  visits  with  impartial  foot  the  cottages 
of  the  poor  and  the  palaces  of  the  rich." 

On  the  opposite  or  posterior  part  of  the 
skull  is  a  representation  of  Time  devouring 
all  things,  with  an  inscription  from  Horace, 
which  may  be  rendered  thus  : — 

'*  Time,  and  thou  too,  envioas  Old  Age,  doTOur  all 
things." 

He  also  has  a  scythe;  and  near  him  is  a 
serpent  with  its  tail  in  its  mouth,  being  an 
emblem  of  Eternity. 

The  upper  part  of  the  skull  is  divided  into 
two  compartments  : — On  one  is  represented 
our  First  Parents  in  the  garden  of  Eden, 
attended  by  some  of  the  animals,  with  the 
motto,  in  Latin — 

**  By  sin  they  hronght  eternal  misery  and  destruc- 
tion on  their  posterity/* 

The  opposite  compartment  is  filled  with  the 
subject  of  the  salvation  of  lost  man  by  the 
crucifixion  of  our  Saviour,  who  is  represented 
as  sufiering  between  two  thieves,  whilst  the 
Mary's  are  in  adoration  below ;  the  motto  to 
this  is — 

"  Thna  was  Justice  satisfied,  Death  overcome,  and 
salvation  obtained ." 

Running  below  these  compartments  on  both 
sides  there  is  an  open  work,  of  abou^  an  inch 
in  width,  to  permit  the  sound  to  come  out 
freely  when  the  watch  strikes.  This  is  formed 
of  emblems  belonging  to  the  crucifixion, — 
scourges  of  various  kinds,  swords,  the  fiagon 
and  cup  of  the  Eucharist,  the  cross,  pincers, 
lantern  used  in  the  garden,  spears  of  different 
kinds— one  with  the  sponge  on  its  point, 
thongs,  ladder,  the  coat  without  seam,  and 
the  dice  that  were  thrown  for  it,  the  hammer 
and  nails,  and  the  crown  of  thorns.  Under 
all  these  is  the  motto— 

•*  The  way  to  glory  is  the  *  ladder  *  to  Heaven." 

The  watch  is  opened  by  reversing  the 
skull,  and  placing  the  upper  part  of  it  in  the 
hollow  of  the  hand,  and  then  lifting  the  under 
jaw,  which  rises  on  a  hinge.  Inside,  on  the 
plate,  is  a  representation  of  the  Holy  Family 
in  the  stable,  with  the  infant  Jesus  laid  in 


the  manger,  and  angels  ministering  to  him  ; 
in  the  upper  part  an  angel  is  seen  descending 
with  a  scroll  on  which  is  vmtten — 

**  Glory  to  God  in  the  highest ;  on  earth  peace, 
and  goodwill  to  alL" 

In  the  distance  are  the  shepherds  with  their 
flocks. 

The  works  of  the  watch  occupy  the  position 
of  the  brain  in  the  skull  itself,  the  dial  plate 
being  on  a  flat  where  the  roof  of  the  mouth 
and  parts  behind  it  under  the  base  of  the 
brain  are  to  be  found  in  the  human  subject. 
The  dial  is  of  silver,  and  flxed  within  a 
golden  circle  richly  carved  in  a  scroll  pattern ; 
the  hours  are  marked  in  large  Roman  letters, 
and  within  them  is  the  figure  of  Saturn  de- 
vouring his  children. 

On  examining  the  works,  they  are  found 
to  be  wonderfully  entire.  There  is  no  date, 
but  the  maker's  name  and  the  place  of 
manufacture,  "  Moyse^  Biois"  are  distinctly 
engraven.  Blois  is  the  place  where  it  is 
believed  that  watches  were  first  made  ;  and 
this  suggests  the  probability  of  the  opinion, 
that  the  watch  was  expressly  ordered  by 
Queen  Mary  at  Blois  when  she  went  there 
with  her  husband  the  Dauphin. 

The  watch  appears  to  have  been  originally 
constructed  with  catgut  instead  of  the  chain 
which  it  now  has,  which  must  have  been  a 
more  modern  addition.  It  is  now  in  perfect 
order  and  performs  wonderfully  well,  though 
it  requires  to  be  wound  up  within  26  hours 
to  keep  it  going  with  tolerable  accuracy.  A 
largo  silver  bell,  of  very  musical  sound,  fills 
the  entire  hollow  of  the  i^kull,  and  receives 
the  works  within  it  when  shut :  a  small  ham- 
mer, set  in  motion  by  a  separate  escapement, 
strikes  the  hours  on  it. 

This  very  curious  relic  must  have  been 
intended  to  occupy  a  stationary  place  on  a 
pric'dieu  or  small  altar  in  a  private  oratory, 
for  its  weight  is  too  great  to  have  admitted 
of  its  being  carried  in  any  way  attached  to 
the  person. — {Abridged  from  Smithes  Hut- 
torical  and  Literary  Curiosities :  Bohn^ 
London,  1845.) 


THE  IMPERIAL  STANDARD  YARD. 

To  ihe  Editor  of  the  Hordogical  Journal, 

Sir, — The  pendulum  referred  to  in  Mr. 
Jones's  enquiry  in  your  last  number,  is  a 
nV;2/?/(?  pendulum  oscillating  in  an  arc  infinitely 
small.  But  as  such  a  pendulum  can  only 
exist  in  theory,  we  must  have  recourse  to  the 
plan  adopted  in  1817  by  Captain  Kater,  who 
was  deputed  by  the  Royal  Society  to  ascer- 
tain   the  length  of  a  pendulum  vibrating 
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seconds  in  the  latitude  of  London,  in  conse- 
quence of  an  address  of  the  House  of  Com- 
mons to  the  Prince  Regent  on  the  suhject. 

After  several  ineffectual  attempts,  Captain 
Kater  availed  himself  of  a  principle  long 
known  to  mathematicians,  but  never  before 
made  practically  useful,  viz.,  that  the  centres 
of  suspension  and  oscillation  are  reciprocal ;  or, 
in  other  words,  that  if  a  bodj  be  suspended 
by  its  centre  of  oscillation,  its  former  point  of 
suspension  becomes  the  centre  of  oscillation, 
and  the  vibrations  in  both  positions  will  be 
performed  in  equal  times. 

He  therefore  made  a  pendulum  with  knife 
edges  at  both  these  points,  and  allowing  it 
to  oscillate  freely,  by  an  ingenious  process  of 
observation  by  coincidences  (a  description  of 
which  would  occupy  too  much  space  in  your 
columns),  he  ascertained  the  number  of  its 
vibrations  in  twenty-four  hours. 

The  length  between  the  knife  edges  was 
now  found  by  micrometer  measurement  in 
comparison  with  the  standard  scale  in  posses- 
sion of  the  House  of  Commons,  and  correction 
was  made  for  the  difference  between  the 
circular  and  cycloidal  arcs,  so  as  to  reduce  it 
to  an  arc  infinitely  small. 

As  pertinent  to  Mr.  Jones's  question,  I  may 
add,  that  the  error  arising  from  the  greater 
length  of  vibration  in  a  circular  arc  is  nearly 
as  the  square  of  the  arc ;  and  in  this  instance 
the  mean  of  the  arcs  of  vibration  was  taken, 
and  its  square  multiplied  by  1  *6d5  (the  differ- 
ence between  the  number  of  vibrations  made 
by  the  pendulum  in  twenty-four  hours  in  a 
cycloid  and  in  an  arc  of  one  degree),  and 
the  result  added  to  the  number  of  vibrations 
before  computed.  Corrections  were  also  made 
for  the  difference  between  the  height  of  the 
barometer  and  a  vacuum, — for  the  height  of 
the  thermometer  and  62^,  —and  for  the  height 
of  Portland-place,  where  the  experiments 
were  conducted,  and  the  level  of  the  sea. 

Having  now  obtained  a  pendulum  of  a 
certain  length  oscillating  in  certain  times^ 
the  true  length  of  a  pendulum  vibrating 
seconds  was  readily  deduced. 

Therefore,  if  the  standard  measure  should 
at  any  time  be  destroyed,  we  have  the  means 
of  restoring  it. 

I  am,  SuTi  your  obedient  servant, 

74,  Ck)nihilL  R.  Websteb. 


Self-winding  Clock.  —  After  years  of 

mechanical  labour  and  many  mathematical  tests,  Mr. 
James  White,  of  Wickhom  Market,  has  completed, 
and  has  now  in  constant  operation  a  self-winding 
clock,  which  determines  the  time  with  unfailing  ac- 
curacy, continuing  a  constant  motion  by  itself,  never 
requiring  to  be  wound  up,  and  which  will  perpetuate 
its  morements  as  long  as  its  component  parts  exist. — 
Norwich  Mercwry. 


EQUATION    OF   TIME   TABLE 

For  Jahuabt,  1860. 


Day 
of  the 
Week 

Day 

of 

Mnth 

1 

At 

AfpabbntNoom 

Equation  of 

Time  to 

be  addtd 

to 

Apparent  Time. 

Difference 

for 
One  Hour. 

At 
Mban  Noon 

Equation  of 

Time  to 
be  subtracted 

from 
Mean  Time. 

Sun.  • . 

m.     S.           !  8. 

3  37-06  i  1.182 

m.     8. 
3  36-99 

Mon.  • . 

2 

4     5-42 

1-167 

4    5-34 

Tues.. 

3 

4  33-41 

1-150 

4  33-32 

Wed  . . 

4 

5     1-01 

1-133 

5     0-92 

Thurs. 

5 

5  28-20     1*115 

5  28-09 

Fri.   .. 

6 

5  54-95     1-096 

5  54-84 

Sat.  .. 

7 

6  21-22  ,  1'075 

6  21-11 

Sun. . . 

8 

6  47-01 

1-053 

6  46-89 

Mon. . . 

9 

7  12-27 

1-031 

7  12-15 

Tues .  • 

10 

7  37-01 

1-008 

7  36-88 

Wed.. 

11 

8     1-19 

0-984 

8     1-06 

Thurs. 

12 

8  24-81 

0-959 

8  24-68 

Fri.  .. 

13 

8  47-83 

0-933  1 

8  47-69 

Sat.  . . 

14 

9  10-22 

0-907 

9  10-08 

Sun. . . 

15 

9  31-99 

0-880 

9  31-85 

Mon.  •  • 

16 

9  53-11 

0-852 

9  52-97 

Tues.. 

17 

10  13-57 

0-823 

10  13-43 

Wed . . 

18 

10  33-33 

0-794 

10  33-19 

Thurs  • 

19 

10  52-38 

0-764 

10  52-24 

Fri.   .. 

20 

11   10-71 

0-733 

11  10-57 

Sat.   .. 

21 

11  28-30 

0-702 

11  28-17 

Sun.  . . 

22 

11  45-14    0-670 

11  45-01 

Mon... 

23 

12     1-21 

0-637 

12     1-08 

Tues . . 

24 

12  16-49    0-604 

12  16-37 

Wed.. 

25 

12  30-98  '  0-570 

12  30-86 

Thurs . 

26 

12  44-65  1  0-536 

12  44-54 

Fri..., 

27 

12  57-51     0-501 

12  57-40 

bat.  . . 

28 

13     9-53     0-467 

13     9-43 

Sun.  .. 

29 

13  20-72  ;  0-432 

13  20-62 

Mon. . . 

30 

13  31-08     0-397 

13  30-99 

Tues  . . 

31 

13  40-59 

0-361  1 

13  40-51 

TO    CORRESPONDENTS,   j-c. 

C T.— Contrary  to  our  usual  custom  of  not 

returning  manuscripts  or  correspondence,  we  will,  in 
this  instance,  from  courtesy,  forward  to  C— — y  a 
correct  copy  of  his  letter.  Any  communication  on 
the  sizes  of  wheels  and  pinions,  as  the  result  of  his 
experience,  shall  be  duly  considered. 

*0*  Anonymous  Communications  cannot  be 

attended  to. 
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of  Five  guineas  constitutes  a  Life  Member,  and  Ten  guineas  a  Founder. 

It  offers  to  its  Members — 

1.  The  use  of  a  Library  in  course  of  formation,  and  a  Reading-room  supplied  witli  periodicals 
and  papers. 

2.  Periodical  Meetings  for  conversation  and  discussion  on  all  subjects  having  reference  to  the 
art  of  Horology. 

3.  The  reading  and  hearing  Original  Papers  and  Lectures  on  Horological  and  Sdentifte 
subjects. 

4.  The  use  of  a  Collection  of  Models,  Drawings,  &c.,  also  in  the  course  of  formation. 

5.  A  Monthly  Illustrated  Journal,  delivered  free  to  each  Member,  containing  matter  interesting 
to  those  engaged  in  Watch  and  Clock  making,  and  to  which  all  are  invited  to  contribute  either 
letters,  extracts,  or  original  papers. 

6.  Country  Members,  in  addition  to  the  Journal  and  the  free  use  of  the  Library,  Reading-room, 
Models,  &c.,  &c.  during  office  hours  when  in  town,  have  the  privilege  of  addr^sing  their  corre- 
spondence to  the  Office  of  the  Institute,  to  be  kept  for  them  or  transmitted. 

7.  The  exhibition  of  Specimens  of  Workmanship,  Tools,  or  Instruments  connected  with  the  Art. 
The  Bbitish  IIobological  Institute,  in  fact,  is  intended  to  be  an  Association  of  the  mgst  practically 

useful  kind  to  those  connected  with  Time  and  Time-keeping,  and  is  also  calculated  to  hie  a  means 
of  promoting  a  spirit  of  interest  in  the  calling,  and  a  wholesome  pride  of  its  high  scientific  character, 
which  shall  have  the  best  results  to  all  concerned. 

To  carry  out  these  objects  efficiently  and  permanently  a  large  number  of  Members  is  required. 

Further  particulars  may  be  obtained  of  the  Hon.  Secretary,  at  the  Office  of  i&  Institute^ 
85»  Northampton  Square,  Clerkenwell,  £.  0. 

IV  Members  are  informed  that  they  can  receive  a  Ticket  of  Admission  to  any  of  the  ordinary  Murtimi 
of  the  SociXTT  OF  AsTi  daring  the  season,  by.  applying  to  the  Hon.  S^retary. 
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DISCUSSION  MEETINGS. 

On    Thursday,    1st   December,    1859,  tlie  others  numbers.     Swititerknd  benelf  onl;  keepi 

fourth  discussion  took  place  at  the  Institute ;  "i  accoimt,  under  oue  head,  of  the  number  of 

tiie  question  being  "  WAaf  U  the  reason  thi  hundredweights  of  clocks  and  watchea  which  leave 

S^i»  posses,  a  larger  markt,  for  their  manu-  ^^1          "^^        T^'     ZT^'Z  l"^*"^.  '!"^'  ""^ 

,    .     '^.,               ,      ,       ji      .1    fj      i-  goods  must  pans  through  her  frontier  states;  and 

factire  than  ourKlvis?  and  has  the  Education  jte  country  which  undoubtedly  forms  the  chief 

or  the    workmen   anything   io  do  wUh    it?  vent  for  her  commodities  is  France.     The  French 

Mr.  J.  F.   CoLR  being  called  to  the  Chair,  returns  give  this  statement: — 
introduced  the  opener, 

Frantx  imported  m\KSa— 

Mr.  JosKB,  «ho  said,- Wc  have  heard  much  ol  Watches,  Gold  and  SiWer, 

late  on  the  subject  "  ^oto  (o  Make  a  Watch,"—  From  Bwitzerknd 279  942 

not  altrays,  perhaps,  treated  by  those  most  com-  From  other  countries 4  907 

pctent  to  counsel  ns :  1  have  to-night  to  draw  jour  ' 

attention  to  the  question.  Bom  to  Sell  a  Watch.  264.879 

The  primary  purpose  of  this  Society  is  to  explore  of  which   the   ofBdal  valoo  was  je870,000i   th« 

the  mindplea  of  Nature  apphcable  to  our  art,  and,  actual  value  declaredfbr  payment  <rf duty  £3S0fi0O. 

in  the  common  pursuit  of   truth  forgetting  the  xiie    numbers  sent  to  other    countries    Ih)m 

rivalries  of  interest,  to  enjoy  the  pleasure  of  the  Switzerland  I  thus  estimate  :— 

discovery  of  Nature's  laws  in  their  hidden  retreats;  i'q  France  (^j  above) 284,879 

that  each  carrying  awaj  additional  mental  riches  Russia  , S4M0 

from  the  treasury  of  Science,  which  is  inexhaustible,  Austria .*.*.'.       Ill  000 

our  evenings  may  be  the  luxury  of  our  intellectual  Norway     ',        7*379 

Uvea.     I  lament  that  my  duty  to-night   does  not  Sardinia    '..'.       lo'744 

favour  tUi  abstract  enjojmenL     I  have  to  talk  of  Belgium ',..,",..        ABM 

the  war  of  interests,  where  passions  are  engaged,  ' 

and  where  the  utterance  of  opinion  is  too  liable  to  3^  gg^ 

evoke  towards  the  speaker  praise  or  blame  rather  jui(,„  f,,,  smuggling,  Stc,  and  say  eOO.MK).      ' 

according  to  mterest  than  nght.  Truly  the  quesUon  i  have  not  introduced  England,  for  the  whole  of 

I  have  m  hand  is  great  and  imporUnt ;  it  might  }j„  watches  she  receives  through  France.     The 

well  employ  the  notice,  as  it  would  exhaust  the  United  Slates  also  receive  theS  supplj  throorii 

acuities,  of  the  ablest  of  our  statesmen,  smce  the  France ;  the  Indies  and  Brazils  the  same     The 

Drindplea  mvolved  are  those  that  lie  at  the  root  of  total  then  may  tkh-ly,  I  believe,  stand  aa  I  hare 

England's  power,— the  relabons  of  labour   and  gi^en  it. 

capital,  the   influence   of    the   cost   of  lining   on  Assuming  that   one   in   three  of  the  WatchM 

wages,  and  the  measurement  of  the  commercial  exported  are  Gold,  and  fixing  30*.  as  the  Yalne 

T>lue  of  skill  and  science.    The  fact  of  the  matter  nf  the  Silver,  and  £i  as  the  value  of  the  Gold.  I 

ii,  that  we  arc  undergoing  the  wasting  process  of  find  the  value  of  Swiss  exports  for  1858  was— 

an  invasion  as  certfunly  destructive  as  an  armed  Of  Silver  Watdies ££00000 

power,  and  we  must  combine— the  master,  the  QqI^ ] |         66^800 

workman,    the    capitalist,  the    distributor  —  in  '          ____^ 

making  common  cause  against  the  enemy.  £j  j^^  ggg 

The  question  is.  Why  has  Svitiierland  gamed  xhe  returns  of  the  Goldsmiths'  Uall  of  Engiaiid 

upon  ni  m  the   manufacture  of  watches  ?     It  enable  us  to  reach  our  production  more  correctlj. 

IB  wdl  to  see,  as  far  as  we  can,  what  are  the  in  i853  our  nuroberB  were— 

respective  productions  of  the  two  countries.    Jlr.  Iq  i.ondon,  SUvet  Watches  83,«I4...a<dd  24,870 

Bennett,  who  has   given  some  attention  to  the  Chester  13,648        „        8,200 

question,  alleges  that  the  production  of  ^witzer-        Coventry .....'..'.  16^000  ^^— 

land  amounts  to  a  million  and  a  half  of  watches  .^-^-.              83,070 

annually.    I  do  not  find  this  to  be  correct,  accord-  113,262             -^^— ~ 

ing  to  the  best  exammaUen  I  can  give  to  it.     I  Total  number  of  Watches 146,332 

have  looked  through  the  returns  of  the  Govern-  raking  the  valne  of  the  English  Silver  Watchei 

meats  of  France,  England,  and  the  Umled  StaUs,  ^t  i3,  and  of  the  Gold  at  £10,  the  total  value 

the  three  largest  consumers  in  the  world;  I  have    would  be 

alio  collected  the  returns  from  other  European  and  Of  Silver  Watches £339,786 

foreign  Governments,  and  I  find  that  about  356,884  of  Gold  ditto .......".*        330  700 

watdes   was    the   production   of  Switzerland   in  ""                   ' 

18S8,  or,  allowing  for  errors,  say  400,000.    There  Total  value £070  4SA 

w  some  difficulty  in  this  conclusion  from  the  dif-  showing  that,  as  compared' with  the  Swiss  pro. 

ftrent  methods  in  which  different  GovemmenU  juction,  our  number  is  one-tblrd,  and  our  value 

kcepthor  acconnts;  some  only  reckoning  value,  me-hall. 
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That  this  ia  not  ftn  uxurate  return  I  kum 
rince  I  frequently  send  iratchea  abroad  bj  tli 
doeen,  and  give  no  other  report  of  them  than  thi 
the  case  contains  watches ;  from  which  therefoi 
the  Govemmeitt  cannot  obtun  anj  correct  infoi 
mation.  1  believe,  hoirever,  that  France  is  moi 
exact.  In  taking  account  alao  of  our  productioi 
the  large  number  made  without  cases  for  Ameri< 
mint  abo  be  allowed  for. 

The  flawing  Tables  are  interesting  :— 
Franc*  Exporttd  in  ISfiS— 

omcul  V>l<w.  AelDilVilD 

ToEndand   ...fr.3,142.Z3fior£124,B00  £190,0C 

Bdgium    380,389  1£,200  24,0C 

Pcwtugal   72,787  3,600  ifih 

Twobidliea...    46,190  1,800  2,7C 

Spun 208,117  8,320  I4,0C 

Bwitzerland  ...  1116,061  6,240  9,6( 

Turkey 190,187  7,600  n,4( 

Egypt    30,2;6  1,200  J,9( 

TJmted  SUtes..  T1T,«S0  34,800  S2,0( 

Btazil  62,060  2,400  3,6( 

Algeria 46,680  1,800  2,7( 

OUier  Countries  168,413  7,000  10,D< 

Fr.  6,223,034 


Fortupi  Work, : 

Kirtt  Watches    fr.  2,831,613  or  jf  113,21 

Gold  ditto 4,87T,S6S         194,61 

je308,0i 
Of  which  the  Home  Maimiactnre  was— 

In  Silver fr-  10,311  or  £4< 

InQold    62,210        2,4 

Taking  each  silver  watch  at  30«.  and  each  gt 
watch  at  £i,  would  give — 

SU»er  Watchee 76,0 

Gold  ditto 48,0 

Total  number  of  Watches 123,0 

Exportedfrom  Great  Britain  in  1864— 

Horni MinuJutun.    I'Dni 

ToEVanee 70  watches  5fi 

l^pt  162  4,2 

C^Loa   8  a 

United  SUtes 23,307  1,6 

Brazil  398  1 

BuyenosAyies 


Ifi 


KoulhAftica }  "" 

Hanritius 62 

Briliib  East  Indies...  1,221 

Austraha 7,908 

British  North  America  406 


36,872  41,t 

Yaloe  of  Home  manufoeture    j£l46,700 
PMdgit  , 73,013 

Totdnhie    ^£219,718 


ExpOTltdfnm  Qrtat  BrUam  in  1867— 

n>Hanse  Towns  2,075  watches      304 

France 188  617 

Spain    91  3 

Turkey     2,110  704 

Egypt  688  8,006 

Cuba 290  — 

St.  Thomas 414  34 

United  SUtes 14,141  400 

Granada  97  17 

Biaril  2,121  3«8 

Chili 117  — 

Channel  Islands 1,407  1,000 

South  Africa  666  668 

British  East  Indies...  823  286 

Australia 3,082  6,722 

British  North  America  248  770 

Other  Countiies  1,168  1,186 

29,864  lfi,BS6 

Talne  of  Home  mannEictuie    ^£160.000 
Foreign  26,686 

Total  value jt'176,686 

Great  Britain  importtd— 

In  18U         IBU  18S8         IBS?  IKS 

Watches  ...110,052  94,628  90,000  88,621  99,320 

76,160 
Of  which  sheretuned  for  home  consumption: — 

lBl)U4  leU  IHM  1IU7  IIUB  IBS* 

r9,209    90,670    84.881    79,091    88,710     71,626 
United  StaUi  importtd— 

In  IBM  ISM  ISW 

DoIIb"-'"")).      DnlUn.  Dollin. 

From  England    2,180,644    2,463,603     1,043,666 
Oi  £437,328     X492,718     £208,713 


Pranee  imported  in  1868 — 
Watches  in  Gold  and  Silver: 

From  Switwrland 879,972 

From  other  Countries  4,907 

384,879 
Of  which  there  were  brought  in  Frendi  diips 
34,100  fr. ;  in  foreign  ships,  47,700  fr. ;  by 
hand,  14,162,160  francs. 
The  offidal  value  of  the  whole  was  14,24S,960fr. 
ory;£69,r66;  the  actual  value,  8,261,401  fr.  or 
£338,460. 

Siceden  imparted— 
(Value  in  Riz  dollars  at  is.  8d.  each) 


Buuia  imparled  in  1866— 

33,969  watches ;  vahie  116,812  alver  ronUeB(of 

sax  roubles  to  the  j£  sterling)  or  je;i8,468. 

Auilria  imparl* — 

Ai  nearly  as  I  can  aac^tain,  about  jCWfiHO  worth 

of  Swiss  watches. 


l^MB  1,  1860.  ] 
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Spain  imparted — 
Of  Clocks  and  Watches,  in  reals  of  100  to  the 

£  sterling. 

In  1S51                          1852  1853 

Reals    3,745,563            3,794,701  3.828,651 

£37,455              £37,947  £38,286 

1854                                      1H55  1856 

3,450,398                4,427,807  5,340,136 

j£?34,503                   £44,278  £53,401 

Narway  imparts — 

Gold  Watches 594 

Silver  5501 

Metal   1284 


7879 


Sardinia  imparted — 

In  1852  185S  1854 

Watches  ...     10,744  10,283  10,339 

1855  1856 

11,513  14,089 

Belgium  imparted — 

In  1854  In  1855 

Silver  Watches 13,310  13,788 

Value 630,400  fr.  551,520fr. 

^21,200  ^22,000 

Gold  Watches   8.135  7,441 

Value 976,200fr.  892  920fr. 

^'38,000  jC36,000 

Of  which  come  from  Prussia — 

Gold  824,  value  9880  fr.  or  i^392 
Silver  1533,  value  61,320  fr.  or  £2452 
From  Prance:— 

Gold  5237,  value  628,400  fr.  or  £28.000 ; 
Silver  8713,  value  348,000  fr.  or  £13,600. 
From  Switierland:— 

Gold  1375,  value  165,000  fr.  or  ^^6600 
Silver  3517,  value  140,680  fr.  or  ^£'6624 

The  nearest  estimate  I  can  obtain  as  to  the 
numbers  of  the  population  of  Switzerland  is  as 
follows: — The  total  population  of  SMritzerland  is 
2,392,740. 

In  1834,  in  the  Canton  of  Neufchatel 
the  population  was 56,073 

In  IS^IS  the  Canton  of  Neufchatel  had 

a  population  of    68,600 

In  1866  the  population  of  Neufchatel 
had  increased  to  80,709 

Dr.  Bowring  gives  120,000  watches  as  the  an- 
nnal  product  m  tnis  canton  in  1834 .  Now  double 
thb  for  increased  numbers  and  increased  facilities, 
aiMl  it  will  give  240,000  watches  as  the  product  now. 

Murray  gives  3000  workmen  as  the  number  in 
Geneva,  and  the  annual  product  of  Geneva  to  be 
80,000,  and  we  have  a  total  of  watches...  320,000 

Give  other  Cantons „  100,000 

And  this  brings  somewhat  similar  results  ■ 

with  the  conclusion  drawn  from  exports 

as  the  annual  product,  viz 420,000 

The  numbers  of  English  workmen  is  thus  from 
the  census  of  1851 : — 

In  London,  of  all  u^es 4847 

In  Warwickshire,  do 2219 

In  Coventry,  over  20  years  of  age 1104 

Apprentices  (probable  number)  700 

In  Liverpo<M,  over  20  years  of  age    1158 

At  Prescot,  movement  makers 710 


Total  engaged  in  the  manufacture  10,738 


Comprehending  those  engaged  in  jobbing  and  sell- 
ing as  well  as  manufacturing  there  were  19,159  of 
both  sexes  in  the  watch  trade ;  viz. 

Of  Males,  under  20  years  of  age   3,440 

„        above  20     16,338 

Of  Females,  under  20  years  of  age   ...      116 
„  above  20 266 

19,169 
Are  the  Swiss  encroaching  upon  you  ?    I  think 
the  returns  I  have  here  show  it.  In  1856  they  im^ 
ported  into   England  90,000  watches;  in  1868t 
99,329.    How  is  this?    First,  they  defraud  us  by 
imitating  our  names.    Then  their  more  elegant 
work  satisfies  a  class  to  whom  form  and  heautv  aie 
the  chief  requisites,  irrespectively  of  prices.  Theses 
however,  are  but  few ;  it  is  the  bulk  of  society  we 
live  by.    The  main  fact  is,  that  the  Swiss  pro- 
duce a  cheaper  article.    The  English  lever  is  a 
better  manufacture  than  the  Swiss  cylinder ;  bat 
the  time-keeping  qualities,  irrespective  of  dunu 
I  bility,  are  sufficient  with  the  moderately  good  Swiss 
work.  In  London  trade  recognizes  more  small  inde- 
pendent  masters  than  the  Swiss  trade,  the  profits 
of  the  several  trades  swelling  the  aggregate.    The 
manufacturers  require  a  larger  profit  than  satisfies 
the  SwLbs  manufacturer.     I  remember  a  Swiss 
manufacturer,  with  whom  I  am  familiar,  tf^^Ung 
me  that  ^100  per  annum  as  profit  would  satisfy 
him;  our  workmen  reouire  more.      There  are 
materials    enough    in  this   country,  and    cheap 
enough,  to  drive  back  the  inroads  of  the  Swiss  on 
our  markets.    I  was  down  in  Lancashire  among 
the  movement  makers,  and  found  the  watch  trade 
spoken  of  as  the  worst  possible  means  of  liv^* 
hood.     They  work  from  six  in  the  morning  to 
eight  in  the  evening ;  and,  as  one  man  who  miakes 
the  best  going  fusees  in  the  trade  told  me,  are  in 
paradise  at  20«.  per  week;  15«.  being  the  average 
of  good  workmen.     Now,  if  these  can  be  found  at 
such  rates,  then  I  say  that  the  English  trade  need 
not  be  lost.  The  London  men,  whose  work  b  true 
and  judgment  good,  may  still  keep  their  prices 
for  best  work;  but  the  bulk  of  our  trade  must  be 
obtained  by  employing  men  whose  wages  approxi- 
mate nearer  to  those  of  the  Swiss.    The  trade 
cannot  suddenly  alter ;  the  men  qualified  to  com- 
pete with  the  London  men  cannot  suddenly  be 
created ;  but  a  slow  decay  must  cr^ep  over  London 
prices  of  inferior  work  while  country  workmen 
are  coming  into  existence.    In  the  higher  walks 
of  horology  enough  remains  to  employ  fui  the  Lon- 
don skill.      Exactitude  of  time-keeping  is  yet  un- 
approachable; the  forms  of  pivots,  pmions,  teeth  of 
wneels,  holes,  and  proportions  of  escapements  are 
mysteries  vet  imsettled ;  a  discussion  of  each  of 
which  might  occupy  an  evening.  Thus  have  I  given 
you  my  views  of  the  trade.  Education  is  usefril ;  for 
to  the  enlightened  mind  principles  are  easily  com- 
municated, and  invention  springs  more  prosper- 
ously.   The  school  of   horology  in  Switzerland 
gives  education  to  about  100  watchmakers.      I  do 
not  think  that  that  has  much  to  do  with  Swiss 
success.     General  education  is  the  means.    Now 
our  trade  pay  largely  to  the  Goldsmiths'  Company, 
and  we  ought  to  require  an  account  of  them.    The 
funds  might  provide  us  with  a  School. 

The  opening  remarks  having  occupied  the  entire 
cvciiiuij  in  their  delivery,  Mr.  A.  Thomson  moved 
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ikt  ai4oi!iniiDen!  of  the  dLsciLvfion  till  tlie  fijllowin^  was  no  merit  iu  making  the  concession,  for  it  vas 
Thmnd^j,  8th  December :  and  r-ith  a  rote  of  nearly  in  their  hands  alreaJj.  What  he  wished  to 
ibaiilu  to  Mr,  Jo5£8  and  the  Ch.uumax,  the  impress  upon  the  meeting  was,  that  English  watdi 
«fff?y«y  separated.  manufacturers  should  endeavour  to  make  a  market 

for  their  own  peculiar  wcn-k — create  a  demand  Ibr 
sound,  serviceable  watches.  In  a  few  jearp  the 
buyers  all  over  the  world  would  be  assured  that 


Adjourned  Discussion. 


English  work  was  honest,  and  in  sze  and  aroear- 


r%«  ^u^m^A^^  r..^^^:^^    Q»i,    n^«.«i^-  ♦i,^  '  ance  in  agreement  with  all  their  wants ;  and  from 
On  Thursday  evening,  8th  December,  the  ,  ^^^^  ^^^^^j  ^^  commuunicate  to  the  meeting,  he 

ftdjoarDed  discussion  was  opened  by  ^^^^  ^y^  ^ul^  l^  produced  at  a  small  adTance  in 

Mr.  Adam  Thomsox,  who  in  his  opening  remarks  I  price  to  that  of  o*ir  Swiss  brethren.  The  sun  shines 
referred  to  the  able  manner  in  which  Mr.  Jones  at  ;  for  all:  they  will  have  their  customers,  and  so  shall 
the  prerious  meeting  had  statistically  shown  the  |  the  English.  He  then  said,  that,  as  he  hoped  he 
comparatiTe  adranoe  of  the  watch  manufacture  in  bad  shown  them  what  to  make,  he  would  endoi- 
Switzerland  and  in  England.  There  could  be  no  |  vour  to  show  them  as  a  friend  of  their's  said, 
doobt  that  the  cheapness  of  the  Swiss  production  !  ^  how  to  make  it." 

was  the  main  cause  of  its  preponderance  in  the  !  To  raise  and  benefit  the  art  of  horology  in  this 
world's  market ;  quality  was  no  part  of  the  ques-  .  coimtrr,  the  Council  of  the  Institute  hare  deter- 
tion;  and  he  did  not  believe  the  education  of  the  :  mined  to  ofiTer  a  prize  or  gold  medal  fbr  the  best 
workmen,  taking  it  inexpediently,  could  in  any  English  made  gomg-barrel  movement  that  can  be 
way  change  or  influence  the  demand.  The  question  made  in  fair  trade  at  a  moderate  price,  no  patent, 
was  of  great  importance,  requiring  serious  atten-  i  no  exclusive  right,  but  that  it  shall  be  the  property 
tkn.  It  was  the  duty  of  the  Institute,  as  being  j  of  the  Institute,  for  the  benefit  of  all.  This  was 
the  only  representative  of  the  great  body  of  the  i  the  first  step  in  advance,  others  would  quickly 
trade,  to  examine  the  matter  in  all  its  various  '  follow;  success  and  good  results  were  certain, 
bearings,  and  not  by  shutting  their  eyes  in  the  face  ;  Another  suggestion  has  been  brought  before  the 
of  facts  to  think  themselves  free  'from  da^er.  Coimcil ;  and  as  it  will  greatljr  influence  the  price 
He  begged  the  meeting  to  go  on  methodicallv  in  ,  and  qualitv  of  English  productions,  it  is  proper  it 
iheir  search,  and  they  woidd  be  certain  of  finding  should  be  known  to  the  meeting.  It  is  nroposed 
file  solution  of  the  question.  They  should  firs  ;  to  give  another  prize  to  the  benefactor  who  shall 
kx>k  at  the  relative  position  of  the  two  countries  '  produce  the  best  practical  scale  for  minute 
then  at  the  stimulus  and  necessity  for  thb  parti*  j  measurement, — a  standard  gauge,  by  which  all 
cnlar  manufacture  in  the  two  countries ;  and  lastly,  workshops  and  workmen  may  correspond  and  agree 
what  is  best  to  be  done  in  tliis  their  own  particular  i  with  eacn  other,  to  the  hundredth  and  thousandth 
case.  In  the  first  place,  Switzerland  is  a  cheap  '■  part  of  an  inch,  all  over  the  country.  This  will 
eountry,  particuUrly  that  part  where  the  greatest  i  bring  production  to  a  cheaper  rate  wiUiout  lessen- 
quantity  of  watches  is  produced  There  church  ing  the  price  of  labour.  With  a  minute  standard 
rates  are  Toluntary,  and  there  are  few  taxes ;  the  ;  gauge  English  workmen  wiU  be  able  to  nroduce 
people  are  industrious  and  intelligent,  lovers  of '  sound  work,  for  which  they  will  find  reaay  our- 
order  and  freedom,  like  ourselves.  England  is,  ,  chasers  in  all  the  manufacturers  who  require  tneir 
from  necessity,  a  dear  country ;  it  cannot  afford  to  particular  productions  being  made  to  a  general 
disband  its  army,  and  is  not  disposed  to  swamp  its  i  fixed  standard.  This  simple  gauge  will  make  a 
church.    In  Switzerland  the  watch  manu&cture    unity  of  the  various  workmen;  and, in oombinaUon 


has  been  nurtured  to  the  exclusion  of  almost 
CTcry  other.  In  England  the  watch  manufacture  is 
minor  to  cotton  and  cutlery,  and  represents  no 
yeiT  largo  portion  of  the  industry  of  the  country, 
and  yet  England  is  the  acknowledged  cradle  of  the 
art.  All  tnc  principles  upon  which  watches  are 
made,  whatever  part  of  the  world  they  come  from. 


with  good-sized  sound  movements  at  moderate 
prices,  the  clear  heads  and  ready  hands  of  Clerken- 
well  need  have  no  fear  of  Swiss  competition.  He 
did  not  believe  there  would  be  an^  need  to  seek  for 
cheap  location  in  the  cheap  counties  of  England  or 
Irehuid,  as  proposed  at  the  former  meeting.  He 
did  not  wish  to  sec  his  fellow  workmen  trying  to 


were  first  brought  out  and  perfected  by  English-  I  live  on  less  solid  fare  in  order  to  work  at  as  low  a 
men,  with  the  exception  of  the  vertical,  now  seldom  rate  as  their  brethren  in  the  mountains  of  Switzer- 
made.  Who  invented  that  is  not  known ;  but  he  i  land ;  he  would  rather  see  the  competition  carried 
not  a  Swiss,  for  even  the  use  of  a  watch  was  \  out  by   acting  on  the    principle    that  unity  is 

strength,  and  that  it  is  well  for  men  to  band 
together.  Nor  did  he  agree  with  the  wish  that 
their  wives  and  daughters  should  be  taught  to  work 
at  the  board.  It  would  be  a  poor  country  if  all 
should  be  obliged  to  work.  He  would  rather  hear 
of  bis  friends  shipping  themselves  off  to  the 
colonics.  There  was,  however,  small  fear  of  either. 
The  Chinese  said,  England  was  a  country  of  watch- 
better  things  at  a  moderate  advance  ufion  the  makers ;  and,  no  doubt,  a  sufficient  number  wiU 
mice  of  his  competitors,  lie  said  the  Swiss  would  :  still  find  emploj-ment  enough  to  be  profitable  to 
be  able  to  beat  the  English  in  cheapness  at  all  themselves  and  creditable  to  their  country, 
times,  unless  changes  took  place  whnrh  no  man  Mr.  C.  Guillaume.— Sir,  In  saying  a  few  words 
could  anticipate;  it  would  therefore  be  wiser  to  on  this  subject  I  have  no  other  pretension  than  to 
learc  the  cheap  market  entirely  to  them.    There    add  my  small  share  of  information  to  what  has 


icaroeljr  known  at  that  time  in  that  country.  He 
then  said  it  was  high  time  that  English  manufac- 
turers should  make  up  their  minds  on  what  could, 
and  what  could  not  be  done.  They  could  not 
prevent  men  from  buying  in  the  cheapest  market, 
out  they  might  be  able  to  teach  them  that  it 
would  be  wiser  to  buy  better  things,  and  it  was 
for  the  English  maker  to  show  that  he  could  make 
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alreadr  been  so  ably  said.  But  allow  me,  first, 
strongly  to  repudiate  some  expressions  made  use  of 
by  Mr.  Jones  on  the  first  evening  in  Lis  otherwise 
highly  interesting  and  valuable  statement;  for 
even  should  those  ^ords  have  been  used  in  the 
most  qualified  sense,  they  are  likely  to  be  mis- 
imderstood  by  the  public :  I  allude  \o  the  terms 
''intrusion"  and  ** invasion,"  as  applied  to  the 
importation  of  fornix  goods.  On  the  same  prin- 
ciple these  words  might  be  applied  to  British  calico 
and  iron-ware,  with  which  you  are  proud  to  supply 
the  whole  world.  It  is  competition,  and  nothmg 
else.  I  feel  the  more  at  liberty  to  make  these 
remarks,  as  it  is  well  known  that  I  am  not  an 
importer  of  Geneva  watches,  and  am  as  much  inte- 
rested as  most  of  us  in  the  prosperity  of  the  watch 
trade  in  Clerkenwcll. 

I  believe,  Sir,  wc  all  concur  in  the  opinion 
expressed,  that  two  of  the  principal  causes  of  the 
state  of  things  under  consideration  this  evening 
are — eheavnexs  on  the  one  hand,  and  on  the 
other,  in  tne  case  of  ladies'  watches,  small  size  and 
ileyanee.  What  can  be  done  on  either  point? 
Taking  first  decoration  y^although  of  least  import- 
ance), we  may,  no  doubt,  say  that  education  has  a 
great  deal  to  do  with  this  matter ;  for  although 
we  find  a  natural  artistic  skill,  even  in  the  unedu- 
cated mountain  ^dcs  who  carve  those  beautiful 
little  chamois,  still  we  know  that  a  Geneva  en- 
graver or  painter  has  had  his  taste  cultivated  and 
refined  by  proper  training.  Yet  English  artists 
are  not  m  any  way  inferior  to  their  continental 
brethren;  and  when  they  direct  some  of  their 
efforts  into  this  channel,  they  will,  no  doubt,  soon 
achieve  complete  success.  But  a  taste  for  arts 
most  also  be  spread  among  the  working  classes, 
else  their  productions  in  this  line  will  be  wanting 
in  taste  and  skill ;  or,  you  must  have  recourse  to 
superior  artists,  and  pay  a  high  urice.  A  little 
while  ago  Isaw  a  young  Englishman  lately 
returned  firom  Geneva,  where  he  had  learned 
enamel  painting;  but  when  settled  here,  he  did  not 
devote  us  labours  to  the  decoration  of  watches — 
he  became  very  soon,  and  is  now,  I  believe,  enamel 
painter  to  Her  Migesty.  Knowledge  must  become 
so  generally  diffused  as  to  be  a  common  thing,  if 
we  want  its  productions  to  be  available.  Whether 
it  would  be  desirable  to  lead  British  manufacture 
in  that  direction,  is  another  question.  It  has  been 
said  that  the  delicacy  of  Swiss  work  is  due  to 
female  labour ;  but  let  me  say  here  that  such  is 
not  the  case,  for  you  will  see  strong,  big  mountain- 
eers doing  some  of  the  finest  work ;  and  EngUsh 
workmen  can  do  the  most  delicate  work  too.  But 
adverting  now  to  the  first  point  alluded  to,  viz., 
cheapnegs,  it  seems  to  me  that  one  great  and  per- 
haps insuperable  cause  why  Swiss  watches  are 
cheaper  than  English  watches  is  to  be  found  (as 
^Ir.  Thomson  said;  in  the  great  difference  of  tax- 
ation in  the  two  countries,  since  living  would  in 
other  respects  be  as  dear  in  Switzerland  as  in 
England ;  for  we  are  not  to  look  at  remote  comers 
of  the  land,  visited  only  by  tourists,  any  more  than 
you  would  take  your  returns  from  some  parts  of 
Xreland  or  Scotland,  or  even  from  some  places  in 
England,  where  labourers  are  said  to  cam  lOs.  a 
week,  and  curates  to  make  both  ends  meet  with 
Jt40  a  year  We  must  take  the  manufacturing 
diiitrictfl.    Welly  rent  is  nearly  the  same,  provisions 


are  very  little  cheaper  in  Switzerland  than  in 
London,  and  articles  of  clothing  and  furniture  are 
dearer.  But  where  the  Swiss  pays  shillings  to 
the  tax-gatherer,  we  here  pay  pounds,  or  nearly  in 
that  proportion.  Whether  it  arises  from  our  having 
run  up  a  national  debt,  or  is  the  result  of  a  different 
system  of  public  administration,  is  not  for  our 
present  consideration;  but  it  is  a  fact  bearing  upon 
the  subject,  that  with  a  low  taxation  the  Swiss  get 
an  efficient  government  and  good  national  educa- 
tion. There  lies  the  chief  difference.  In  the 
manufacture  of  those  goods  which  require  the 
application  of  machinery,  of  iron,  coal,  &c.  the 
energy  and  intelligence  of  Englishmen,  aided  by 
the  natural  resources  of  the  country,  have  over- 
come, and  more  than  overcome  this  disadvantage ; 
but  it  is  very  different  when  a  workman  is  single- 
handed,  or  nearly  so,  as  must  more  or  less  be  the 
case  in  watchmaking.  Perhaps  Mr.  Jones's  idea 
of  gradually  removing  the  manufacture  to  some 
locality  where  living  is  cheap,  might  help  to 
remove  this  obstacle ;  but  that  plan  is  not  imme- 
diately applicable.  The  other  main  canse  ^  of 
cheapness  I  take  to  be  simplicity  of  construction 
in  ordinary  watches.  This  is  so  obvious,  th 
has  been  remarked  upon  by  several  gentlemen, 
both  here  and  elsewhere;  it  nas  been  the  subject 
in  one  of  its  parts,  of  a  previous  discusnon,  and 
may  very  likely  be  fully  investigated  throughout 
during  the  course  of  these  meetings.  Referring 
to  the  second  question  raised  in  connection  with 
our  subject,  it  would  be  difficult  to  say  whether 
education  alone  has  much  to  do  with  the  result 
under  consideration,  taking  it  as  a  whole,  seeing 
that  the  watch  trade  flourished  in  Switzerland 
before  education  had  become  what  it  now  is.  But 
what  they  always  had,  is  a  quickness  in  adopting 
improvements,  either  in  the  construction  of  the 
watch  or  in  tools;  for  I  take  that  view  to  be 
erroneous,  which  holds  that  there  is  no  difference 
in  the  tools  employed  in  both  countries.  Some 
people  seem  to  have  had  an  idea  of  wonderful 
machines,  kept  a  secret  bv  their  fortunate  inven- 
tors, and  finding  no  such  thing,  they  jump  at 
another  conclusion  in  an  opposite  direction.  But 
here  is  the  point ;  though  your  tool-shops  may  be 
well  stocked  with  every  variety  of  tools,  it  avails 
very  little  if  those  tools  are  not  used.  How  is  it 
that  in  the  country  in  which  useful  inventions 
have  received  the  greatest  encouragement  with 
the  public,  watchmakers  should  have  been  behind- 
hand in  some  things?  The  cause  has,  I  believe, 
been  pointed  out  lately ;  and  it  consists  in  keeping 
too  much  apart — in  cherishing  trade  secrets,  so 
called,  and  thus  losing  the  opportunity  of  learning 
more  from  fellow-workers  than  we  individually 
could  impart  to  others.  There  has  been  some  of 
that  spirit  in  Switzeriand,  but  to  a  less  eictent;  for, 
owing  perhaps  to  their  political  institutions,  men 
are  brought  into  closer  contact;  they  have  met 
on  the  same  benches  at  school,  in  the  same  free 
pews  at  church,  and  meet  again  at  the  same  clubs 
in  after-life;  all  which  has  had  the  effect  of  rais- 
ing the  character  of  the  people,  and  developing 
their  intellect. 

Let  mc  say  also,  that  it  would  be  a  mistake  to 
suppose  the  Swiss  manufacture  to  be  carried  on  in 
retired  and  secluded  spots,  where  the  popuktion 
has  little  intereourse  with  the  rest  of  the  world. 
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The  district  of  Chaux-de-fonds  and  Locle  alone 
oontuns  a  prosperous  population  of  about  35,000 
inhabitants.  They  have  excellent  schools,  colleges, 
roads,  railways,  hospitals,  museums,  •  &c ;  ^  and 
although  they  cannot  have  the  opportunities  a 
Londoner  has,  still  they  make  the  most  of  what 
thev  have.  But  I  wish  to  add,  that  an  Institute 
such  as  this  seems  to  be  one  of  the  most  efficient 
means  of  improvement  we  have,  and  one  which, 
by  throwing  lii?ht  upon  these  questions,  will  even- 
tually bring  all  things  right  again 

Mr.  JoH.v  Bennett  would  at  once  take  it  for 
granted  that  the  number  of  watches  manufactured 
in  Switzerland  was  so  overwhelming  as  to  Kwamp 
the  sale  of  second  and  third  class  English  watches 
in  every  foreign  market,  while  there  was  a  steady 
and  pr(^essivc    increase  in  the  sale    of  Swiss 
watches  in    every  principal    town    in   England 
Every  watchmaker's  experience  put  this  beyond 
dispute.     He  had  taken  some  pains  for  years  to 
make  known  the  principal  causes  that  had  led  to 
this  most  unsatisfactory  result  in  our  watch  manu- 
fiu:ture.   Apart  from  the  better  system  adopted  in 
Switzerland,  and  the  extensive  employment  there 
of  female  hands,  he    held  that  their  admirable 
system  of  general  education  was  at  the  very  root 
m  the  matter.     The  Swiss  belief  for  years  past 
had  been,  that  to  obtain  perfect  work  it  was  first 
absolutely    essential    to    perfect    the    workman. 
They  could  not  expect  workmen  to  adapt  them- 
selves readily  to  the  altered  requirements  of  public 
taste  here  and  abroad  without  a  high  degree  of 
cultivated  intelligence.     Ignorance  was  opposed  to 
all  change,  because  it  was  unable  to  see  how  to 
e£fect  it  without  personal  injury  to  the  workman 
who  had  been  brought  up  by  mere  rule  of  thumb. 
Thus  we  find  a  system  adopted  throughout  the 
mountain  watchmaking  districts   of  Switzerland 
which  provided  all  the  machinery  of  education  for 
even  the  smallest  parish,  and  to  which  it  was  com- 
pulsory that  every  child  of  every  class  should  give 
his  or  her  attendance.    Half  tne  expense  of  this 
national  system  was  drawn  from  the  Federal  funds, 
half  the  rest  from  local  taxation,  leaving  only  the 
remaining  fourth    to    be    found  by  the  parent, 
which  leu  him  to  make  a  payment  of  but  about 
30  francs  a  year  for  each  child's  education.     In 
case  of  a  widow's  poverty  even  this  fourth  was  re- 
mitted ;  and  in  certain  districts,  in  the  case  of  a  poor 
parent  to  whom  the  child's  labour  would  be  remu- 
nerative, the  local  authorities  actually  paid  to  the 
parent  a  sum  in  lieu  of  what  the  child  would  have 
earned.    Nor  was  this  education  limited  to  the 
bare  rudiments  of  an  English    common   school 
system,  but  the  knowledge  and  practice  of  mathe- 
matics, of  a  foreign  language,  and  the  elements  of 
natural  philosophy,  embracmg  mechanical  science, 
were  ably  and  effectually  taught,  as  well  to  girls  as 
boys.    Beyond  this  a  special  regard  was  paid  to  the 
cultivation  of  all  that  would  refine  the  taste  or 
elevate    the  character    of   the  future    man    or 
woman.    Thus  vocal  music  was  taught  from  notes 
for  half  an  hour  morning  and  evening,  daily;  and 
every  school  was  made  a  school  of  design,  where 
the  Knowledge  of  drawing  and   a  taste  for  art 
were  systematically  imparted  to  every  child.    Who 
could    wonder,  then,  that    Swiss    watches  were 
found,  not  only  cheaper  in  cost,  but  immensely  dis- 
taneing  our  own  products  in  beauty  and  elegance  ? 


Surely  it  is  high  time  for  Clerkcnwell  to  take 
a  leaf  out  of  the  Swiss  book ;  and  this  might  be 
done  if  the  members  of  the  Horolo^cal  Institute 
would  earnestly  support  those  members  of  the 
trade  who  refused  to  shut  their  eyes  to  the  enst- 
ence  of  facts  by  which  alone  our  prosperity  could 
be  secured.  It  was  worse  than  child's  play  to 
endeavour  to  conceal  these  obvious  realities  in  a 
fog  of  figures,  however  elaborately  prepared. 
Nothing  would  now  avail  but  an  entire  diange 
of  system,  the  employment  of  the  female  hand«  and 
the  hizhest  possible  cultivation  of  the  rising 
generation.  This,  surely,  was  the  business  of  the 
Horological  Institute.  Without  this  we  must  be 
beaten  out  of  the  market  by  the  wiser  Swiss ;  but 
with  such  a  chansce  there  was  every  hope  that 
English  skill,  capital,  and  enterprise  would  retrieve 
our  present  declension,  and  maintain  in  this  as  in 
other  manufactures  our  accustomed  superiority. 

Mr.  E.  J.  Thompson  said,  he  was  extremely 
obliged  to  the  Chairman  for  calling  upon  him  to 
say  a  few  words  upon  this  occasion.  He  was  the 
more  anxious  so  to  do  because  the  gentleman  who 
had  preceded  him  (Mr.  Bennett)  had  more  than 
once  pointedly  alluded  to  him  in  the  course  of  the 
remarks  he  had  made,  implying  that  he  had  attri- 
buted to  him  a  want  of  consistency  in  the  course 
he  was  publicly  pursuing  with  regard  to  this  ques- 
tion. Now,  he  would  once  for  all  say,  that  if  any 
word  he  had  said  at  Am  well -street  or  elsewhere 
could  possibly  be  construed  to  be  personally  offen- 
sive to  that  gentleman,  he  offered  all  apology.  But, 
having  said  so  much,  he  would  claim  to  say  also 
that  the  meeting  at  which  those  expressions  were 
used  was  a  purely  private  one,  held  in  a  private 
room  after  the  public  meeting  was  concluded,  and 
he  might  therefore  complain  of  the  worthy  gentle- 
man having  alluded  to  the  matter  upon  Uiis  more 
public  occasion,  and  the  more  so  as  they  were 
not  met  to  bandy  about  iiaputations,  but  to  dis- 
cuss the  most  important  question  connected  with 
their  trade.  He  must  say,  that  it  was  angular 
that  Mr.  Bennett,  who  went  perambulating  round 
the  country,  addressing  the  public  upon  it,  should 
come  down  to  that  the  head-quarters  for  discus- 
sing the  question,  and  then,  instead  of  speak- 
ing to  the  subject,  occupy  nearly  the  whole  time  of 
the  meeting  with  a  dissertation  upon  education, 
which  they  all  felt  the  importance  of,  but  having 
nothing  to  do  with  the  subject  before  them,  that 
subject  being  how  they  should  best  compete  with 
the  Swiss,  and  not  how  should  the  next  generation 
do  so,  the  question  of  education  as  put  by  that 
gentleman  bein^  one  affecting  the  next  and  sac* 
ceeding  generations  chiefly. 

He  &lt  rather  surprised  that  so  little  had  been 
said  upon  the  English  side  of  this  question.  Certain 
statements  had  been  made  as  to  the  greatly  in- 
creasing quantities  of  watches  produced  by  the 
Swiss;  Mj*.  Bennett  averring,  without  any  sta- 
tistics, that  the  manufacture  of  Swiss  watches  was 
at  the  rate  of  1,500,000  per  annum,  and  Mr.  Jones 
shewing  that  500,000  was  nigher  the  quantity. 
Mr.  Bennett  might  object  to  the  latter  number  as 
not  being  sufficient ;  but  he  well  remembered  that 
Mr.  Jones  at  their  previous  meeting  adduced  every 
statistic  he  could  gather,  and,  after  making  large 
allowances  for  the  supply  of  other  continenUl 
nations  and   for  the    exportation    through    the 
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Ckrman  free  ports,  be  at  least  convinced  him,  as 
lie  believed  be  did  the  meeting  {generally,  that  by 
ha   tbe  larsrest  quantity  was  sent  tbrousrh   tbe 
eostoii-bouses  of  France  for  tbe  supply  of  tbat 
anri,  tbrous^b  it.  of  this  country :  and  tbat  quantity 
beins:  resristered  and  compared  witb  the  probable 
eonsumotion  of  otbcr  countries,  an  avera<^e  was 
arrired  at  of  600,000,  wbicb  appeared  to  be  vastly 
nearer  tbe  trutb  than  tbe  otber  statement  founded 
upon  assumptions  entirely,     f Te  sbould  be  sorry  to 
imder-rate   tbe  commercial   importance    of   tbe 
Swiss  manufacture;  be  trusted  tbat  tbe  manu- 
facturers of  botb  countries  would  continue  in  a 
spirit  of  frien«lly  emulation  to  carry  on  tbeir  com- 
petition, assisting:  as  far  as  in  tbem  lay  tbe  ad- 
rmncement  of  tbeir  common  traie;  but  tbey  must 
look  at  facts  in  connection  witb  tbis  subject.    Tbe 
wortby  (^ntleman  wbo  preceded  bim  bad  said  over 
and  over  a^ain,  tbat  tbe  Ens^lisb  trade  bad  been 
regularly  decreasing  since  1851 — (Vlr.  BR?fNETT, 
**  Yes ") ;  and  even  tbe  opener  of  tbe  debate  at 
oar  last  meeting  seemed  to  favour  tbis  view.  Now, 
be  would  say  lK>ldly  in  answer,  tbat  tbe  En^lisb 
trade  never  was  so  flourisbing  during  tbe  wbole  of 
its  bistory  as  it  was  in  tbe  years  1854,  '65,  and 
'66  (cbeers) ;  be  defied  any  one  to  disprove  tbis ; 
and  tbouxb  gentlemen  wbo  were  engaged  in  tbe 
retail  trade  migbt  not  be  awfcre  of  it,  be  would 
undertake  to  say  tbat  every  one  connected  witb 
tbe  manufacturiuo:  of  watcbes  in  any  one  of  tbose 
years  would  bear  bim  out  in  tbis  statement.     It 
bad  since  tben  been  suffaring  from  tbe  rebound 
consequent  upon  tbe  too  great  extension  of  trade 
induced  by  the  A.ustraUan  gold  discoveries  ^from 
tbe  American  monetary  panic,   wbicb  bad  bad 
immense  influence  upon  their  manufacture— and 
firom  many  otber  causes,  such  as  tbeir  own  com- 
mercial panic  in  1857.    They  were  now  slowly, 
but  sorely,  recovering  from  tbe  effects  of  all  these, 
and  as  surely  would  tbeir  trade  again  revive,  and 
all  branches  of  it  be  as  fully  employed  as  ever 
tber  had  been.     He  was  well  aware  tbat  tbey 
coald  not  make  so  cheap  a  watch  as  the  Swiss ; 
and  the  caose  of  that  hvd  been  ably  stated  by 
their   friend  Mr  Guillaume;  but  he  would  say 
tbis,  tbat  in  all  watches  above  the  com -non  qua. 
lities,  if  tbey  added  tbe  extra  value  of  the  gold  in 
the  cases,    and    took  into  account  the  greater 
strength  and  smaller  cost  of  repairing  the  English 
watch,  tbat  tben  tbe  difference  of  price  was  in 
fiivoor  of  tbe  English  article.    Another  cause — 
and  be  believed  in  this  country  a  very  great  cause 
— of  the  large  sale  of  the  Swiss  watches  arose 
from  the  fact  that  the  retailers  sold  the  Swiss 
watches  at  a  smaller  proportionate  profit  than 
thej  did  English  work.    But,  notwithstanding  this 
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and  every  otber  cause,  be  bad  no  fear  for  the 
English  trade;  there  were  important  markets 
throughout  tbe  world  where  tbe  English  watch 
was  in  great  demand.  He  would  urge  tbem  not 
to  endeavour  to  compete  witb  tbe  Swiss  in  their 
cheaper  articles,  but  to  exert  all  tbeir  energies  to 
keep  up  the  character  of  tbe  English  watch,  bj 
continued  and  increasing  excellence  of  workman- 
ship,  and  by  the  adoption  of  every  measure  tend- 
ing to  cheapen  its  production  without  deteriorating 
its  quality ;  then,  though  there  migbt  be  seasons 
of  great  prosperity  followed  by  seasons  of  great 
adversity,  be  sbould  not,  in  the  midst  of  tbe  latter, 
have  any  conviction  stronger  than  Uiat  tbeir  trade 
would  again  rerive  with  mcreased  and  increasing 
prosperity. 

Mr.  JoNBS,  in  replying,  said, — I  wish  to  observe 
that  I  am  not  a  volunteer  in  this  di^^cussion ;  I 
reluctantly  yielded  to  the  request  of  tbe  Com- 
mittee, and  have  given  you  the  results  of  my  in- 
vestigation, and  the  authorities  I  rely  upon.    To 
describe  my  observations  as  a  fog  of  figures,  seems 
to  me  inconsistent  on  tbe  part  of  one  who  uses 
figures  to  support  his  propositions.    That  figures 
may  be  contused  into  a  fog,  I  know ;  but  I  think 
I  may  appeal  to  you  in  favour  of  tbe  intelligibility 
of  my  statistics.    I  still  abide  by  the  conclusion* 
tbat  the  cause  of  Swiss  cheapness  is  not  to  be 
found  in  their  superior  education.     In  tbeir  Horo- 
logical  Schools  the  number  of  scholars  does  not 
exceed  10%  and  tbat  is  not  a  number  sufficient 
t'l  inuflence  a  manufacture.    With  reference  to 
tbeir  primary  education,  the  report  of  our  Member 
of  Legation   to    the  Foreign  Secretarjr  is,  that 
though  the  law  of  general  education  exists,  there 
are  no  means  of  adequately  enforcing  it;    and 
particularly  in  the  watch  district  is  the    educa- 
tion of  children  slighted,  from  tbe  desire  of  parents 
to  gain  some  pecuniary  benefit  by  their  early  ap« 
plication  to  work.    That  education  is  not  good  I 
would  be  far  from  asserting,  not  only  as  a  means 
of  obtaining  money,  but  as  furnishing  a  constant 
feast  of  pleasure  from  the  understanmng  of  every 
object  around  you.     Education  converts  life  into 
happiness.  But  the  mere  talking  about  it,  without 
practically  assisting  in  it,  is  neither  in  good  taste 
nor  good  sense.  Notwithstanding  Mr.  Guillaume's 
objection  to  tbe  word  **  invasion,"  I  must  still 
retain  it     I  know  that  the  highest  form  of  life 
is  the  recognition  of  all  men  aa  friends  irrespective 
of  country;  but,  as  long  as  tbe  competition  of  race 
is  necessary  for  the  growth  of  the  different^  capa- 
bilities of  men,  I  must  abide  by  the  prindpk  of 
patriotism,  waiting    expectantly   tor    some    im- 
pulse to  human  exertions  which  shall  secure  equal 
results  from  higher  principles. 


On  tbe  21  St  February  a  Paper  will  be  read  at  tbe  Institute  by  Mr.  R.  ScHWEiZBBy 
on  the  Abt  Decoration  of  Watches  in  Switzerland  and  in  England ;  and  on  tbe  6th 
of  March  a  Discussion  will  take  place  on  tbe  same  subject. 


Annual  Dinner. — As  will  be  »een  by  an  Advertisement  in  our  first  page,  the  Annual 
Dinner  of  the  Members  of  the  Horological  Institute  and  their  Friends  will  take  place  at  the 
Freemtisons'  Tavern,  Great  Queen^street,  on  Wednesday  the  29th  instant,  when  Valentinb 
Knight,  Esq.,  tbe  President,  has  promised  to  take  the  Chair. 
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tare  where  it  was  before,  it  gained  IC/  in  24 
hours.  I  repeated  the  trial,  which  furnished 
a  new  advancement,  less  considerable  than 
the  preceding,  and  the  same  with  a  third, 
&c.  Other  watches,  instead  of  gaining,  on 
the  contrary  would  lose  bj  the  prec^ng 
operation,  which  sometimes  also  does  not 
produce  any  effect.  Bj  reflecting  on  these 
subjects,  I  conceived  that  there  happened 
here  some  effect  similar  to  those  observed 
in  the  elaterometer.  It  might  very  well  be, 
that  the  springs,  or  the  regulating  springs 
(for  I  made  this  trial  by  different  methocb) 
experienced  some  change  of  figure  by  heat 
which  would  augment  or  diminish  their 
strength  ;  whence  I  concluded  that  it  would 
be  necessary  to  take  particular  care  that 
these  springs  move  very  freely,  and  that  they 
do  not  receive  the  smallest  constraint  in  their 
application  to  the  balance.  With  this  view 
I  made  the  pieces  dd(P\tde  1 11^.  6)  capable 
of  receiving  all  the  requisite  situations  that  the 
spring  might  be  attached  without  experiencing 
the  least  constraint.  By  their  first  motion  they 
would  move  backwards  or  forwards  in  their 
groove  to  receive  the  springs  ;  we  might  then 
raise  or  lower  them  at  pleasure  by  turning 
them  on  the  screvirs  d,  d  (Plate  III.)  by  which 
they  are  affixed  to  the  frame  :  lastly,  the  part 
where  the  spring  is  attached  turns  itself  on  a 
pivot,  in  order  that  this  spring  might  be 
applied  without  changing  its  figure  in  any 
respect  When  all  these  precautions  are 
taken,  we  fix  all  the  parts  by  their  screws.  By 
means  of  these  pieces  we  diminish  this  effect 
greatly,  if  we  do  not  totally  destroy  it ;  and 
we  completely  annihilate  it  by  successively 
heating  and  cooling  the  machine  until  it  no 
longer  exists.  Without  these  precautions  it  is 
only  by  chance  that  we  can  produce  a  good 
marine  watch. 

Article  YIIL 

Means  used  to  prevent   the    effect  of  shocks  and 

different  positions. 

These  shocks  may  be  opposed  to  the  regu- 
larity of  our  marine  watch  by  two  causes : 
Ist,  because  the  regulator  in  receiving  its 
own  motion,  that  is  to  say,  the  motion  that 
the  motive  force  of  the  watch  keeps  up,  may 
be  aagmented  or  diminished,  8ic. ;  2dly,  since 
by  the  repeated  agitations  of  all  the  parts  of 
the  machinery,  especially  those  of  the  regula- 
tor, the  situation,  the  form,  and  the  texture 
of  these  parts  may  be  changed ;  whence 
arise  errors  so  much  the  more  important 
because,  instead  of  being  transitory,  as  others 
are,  they  would  only  cease  when  we  had 
applied  the  remedy  to  the  changes  as  they 
happen.  The  methods  which  appeared  to 
me  proper  to  prevent  these  inconveniences 


are— 1st,  to  render  all  the  parts  of  the  watch 
as  solid  and  as  unalterable  as  they  can  be 
made  ;  2dly,  to  suspend  the  machine  in  such 
a  way  that  it  may  receive  little  motion  from 
shocks ;  3dly,  to  diminish  the  effect  of  this 
motion  as  much  as  it  can  be  done  ;  lastly,  to 
arrange  things  in  such  a  manner  that  this 
motion  when  received  may  not  be  preserved, 
but  may  cease,  on  the  contrary,  as  soon  as 
possible.  To  fulfil  these  different  conditions, 
I  took  care  not  to  give  my  spiral  springs  too 
great  a  magnitude  or  mass  with  regard  to 
their  strength.  M.  Daniel  Bernoulli  recom- 
mends in  his  Memoxre  to  make  them  very 
large  ;  but,  having  applied  some  of  them  to  my 
watch,  I  presently  perceived  that  agitations 
a  little  considerable  made  t^em  move  and 
vibrate  not  only  according  to  their  length, 
but  even  in  their  width ;  whence  I  con- 
cluded that  there  was  a  mean  term  to  be 
chosen  in  the  size  of  these  springs.  After 
some  experience,  I  fell  upon  that  point  of 
magnitude  in  the  spring  where  all  the  vibra- 
tions are  exactly  isochronous*  without  being 
affected  by  considerable  shocks.  Nothing 
could  appear  more  opposite  to  that  solidity 
which  is  so  necessary  in  the  parts  of  the 
regulator,  than  the  harpsichord  wire  by 
which  it  is  suspended.  Although  its  strength 
be  such  as  to  sustain  a  weight  fourteen  times 
greater  than  the  balance  without  breaking, 
nevertheless  it  was  much  to  be  feared  that  it 
would  not  withstand  violent  shocks  (which 
happened,  in  effect,  before  I  had  taken  the 
precautions  which  I  am  going  to  mention),  or 
at  least  that  it  would  lengthen.  To  prevent 
this  inconvenience,  I  attached  the  upper 
extremity  of  this  wire  to  a  spring,  x  x  {fig.  7, 
Plate  I.),  sufficiently  strong  to  keep  the  wire 
and  the  balance  suspended,  and  elevate  it  to  a 
fixed  point  above,  against  which  this  spring 
presses,  and  is  stopped ;  by  this  means  it  is 
no  longer  the  wire  which  sustains  the  balance 
in  great  shocks.  Then  the  suspension  spring, 
which  could  only  raise  a  weight  a  little 
greater  than  the  balance,  gives  way,  and  the 
extremity  of  the  lower  pivot  of  the  balance 
touches  and  rubs  during  the  moment  of  the 
shock  on  a  plate,  as  is  done  in  common 
watches  when  they  are  laid  down.  An 
essential  thing  to  determine  was  the  magni* 
tude  of  the  vibrations.  I  acknowledge  that 
the  true  place  where  we  might  find  thia  with 
most  success  would  be  a  seaport.  M.  Ber- 
noulli recommends  that  they  should  be  very 
small ;  but  I  feared  then  that  shocks  would 
have  had  a  considerable  effect  on  them.  I 
have  therefore  made  the  balance  describe  an 


•  See  Article  IL  of  Part  IL 
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arc  of  about  100  degrees  is  the  long  vibra- 
tions  — that  IB  to  wy,  when  the  watch  is  just 
wound  up— which  is  reduced  to  90  after  the 
watch  hfiB  been  Roinf(  24  hours.  In  other 
respects  I  have  followed  the  principles  of 
M.  Bernonlli  (Hiid  )  who  requires  that  a 
considerable  motion  of  the  balnnce  should 
prodactf  little  change  in  the  figure  of  the 
spring.  After  having  put  the  regulator,  by 
the  proper  disposition  of  its  parts,  as  much 
as  possible  out  of  the  power  of  shocks,  to  ful- 
fil our  views  entirely  it  is  necessary  to  find 
some  method  of  rendering:  these  motions  as 
■mall  as  they  can  be,  the  least  abrupt,  and  of 
as  short  a  duration  as  possible.  This  is  what 
I  have  done  by  the  suspension  which  I  have 
given  to  the  new  watch.  The  motions 
which  ir  may  receive  can  only  be  either  hori- 
zontal, vertical,  or  in  a  direction  compounded 
of  these  two.  To  compensate  the  first, 
which  would  particularly  affect  the  spiral 
Springs,  I  have  suspend^  and  rendered  my 
watch  moveable  on  two  axes,  A  A  {Jig.  1, 
Plate  IV.),  adapted  to  a  frame  or  atron» 
paralellogram  of  copper,  A  B,  A  B,  which 
itself,  as  well  as  the  watch,  turns  on  two 
other  axes,  B  B,  fixed  to  the  box  which  con- 
tains the  whole  machine.*  By  this  means 
the  watch  forms  a  kind  of  pendulum,  at  the 
bottom  of  which  are  placed  the  spiral  springs. 
When  therefore  they  receive  a  shock,  we  see 
St  first  sight  that  it  is  the  points  of  bus  pen - 
aion  which  feel  it,  and  that  the  lower  part  of 


*  A  watch  Hupended  in  this  way  i*  Mid  to  be 
hong  upon  gimbals.  Bcrthond  (^EclaircuKvuiu,  pHge 
SS)  SKributei  the  eoatrirsriM  to  Cardaa ;  bat  I 
have  K«n  an  old  work  on  mechanict,  of  mncb  earlier 
date  iban  uiftbing  of  Catdaa'a,  nhcro  tbia  lus- 
peodon  wBi  proposed  for  ■  cnrrisge  to  convey 
ironnded  wldier*  from  the  field  of  t»tlle,  or  from 
000  pboe  to  aaot&n'.— T.  5.  £- 


the  pendulum,  or  the  watch,  remains  almost 
fixed  at  that  moment  ;  this  pendulum  then 
redewends  by  an  inclined  plain  to  the  vertical, 
whence  it  was  removed  by  the  shock,  and 
that  by  a  gentle  motion,  progressive  and  alow, 
which  can  neither  afiect  nor  deranga  that  of 
the  spiral  springs. 

These  moiions,  although  rendered  mora  gen- 
tle and  infinitely  less  prfjudicisl,  nevertheless, 
cannot  be  otherwise  than  contrary  to  the 
accuracy  of  the  watch.  If  they  were  of  long 
duration — that  is  to  say,  if  the  oscillations  of 
this  watch,  forming  a  pendulum,  conlinaed 
like  that  of  the  common  pendulums,  this  con- 
struction would  then  have  had  another  more 
considerable  disadvantage.  These  oectllatioaB 
would  increase  by  a  continuation  of  shocks; 
whence  it  would  happen  that  the  points  of 
Buapensioa  would  be  worn  ;  that  the  watefa 
would  be  found,  in  a  great  nnmber  of 
instances,  in  situations  very  remote  from  the 
vertical  (which  is  the  most  advantageous 
situation,  being  the  one  in  which  it  was  regu- 
lated} ;  and  that  the  sum  of  the  motions,  now 
rendered  less  contrary  to  truth,  would  be 
considerably  augmented.  I  have  prevented 
this  inconTenience — Ist,  by  gentle  friction 
springs  acting  near  the  points  of  suspension 
on  planes  or  large  surfaces,  which,  with  a 
sufficient  resistance  to  diminish  considerably 
the  oscillatory  motion,  are  very  little  sutgect 
to  wear,  and  nevertheless  permit  the  watch 
to  move  on  these  axes  ;  2ndly,  by  a  pad  fi  B, 
(fig.  2,  Plate  lY.)  formed  at  the  bottom  of 
the  case  which  contains  the  watch,  and  by 
cushions  which  are  placed  round  the  sides  of 
the  box,  in  such  a  way,  that  in  great  shocks 
the  lower  part  of  the  watch  meets  obstacles 
that  are  supple  and  moveable,  which  eztin- 
gaish  the  motion  by  their  aoftseas,  and  pre- 
vent it  from  continuing.    But  n  Tory  vsseatial 
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point  to  render  the  motion  of  the  balance 
unalterable  by  ehocka  is  aa  M.  Bernoulli 
reoommeDda  (page  39  of  the  Re*earchet  above 
dted)  that  it  be  of  equal  weight  throughout 
TbU  ia  one  of  the  coneiderations  which  haa 
induced  me  to  ubc  two  opposite  spiral  springs 
in  mj  watch,*  both  opening  and  ehutling 
together  in  order  that  each  spring  may  have 
oae  half  leas  mass  than  if,  being  single,  its 
height  were  double,  ani)  in  order  that,  this 
masa  being  more  equally  distributed  around 
th«  centre  of  motinn,  the  regulator  might  not 
be  ezpoaed  to  gain  or  lose  by  lateral  shocks. 
The  advantages  of  this  method  have  been 
confirmed  to  me  by  a  number  of  experiments. 
By  meaoa  of  these  precautions  we  may  turn 
the  watch  rapidly,  or  make  it  vibrate  quickly 
on  its  suspension,  without  any  sensible 
difference  resulting  in  the  area  of  vibration. 
There  is  hnt  one  foreign  motion  that  can 
deratige  it ;  and  that  is  the  one  which  it  may 
receive  circularly  on  the  axis  uf  its  regulator. 
Bat  the  machine  being  adapted  to  the  vessel 
by  iDMns  of  four  fastenings,  fixed  at  the 
bottom  of  the  box,  it  is  impossible  that  it  can 
receiTe  any  thing  of  the  kind-  Uoreover,  I 
have  thought  it  best  (on  the  authority  of 
what  haa  been  observed  by  M.  L'Abh^ 
Cbappe,  and  on  what  haa  been  said  by  M. 
Bouguer,  p.  !!14  of  the  Manceavres  de  Vaii- 
tamx,  that  the  inclination  of  a  ship  is  much 
too  great  when  it  ia  from  16  to  20  degrees), 
to  dispose  my  machine,  not  for  inclinalioos 
wbi<^  rarely  take  place,  but  for  a  mean  term. 
It  bag  therefoie  the  liberty  of  describing  on 
it*  suspension,  and  in  its  box,  only  15  or  16 
degrees :  this  may  go  as  far  as  18  or  20  by 
tbe  giving  way  ot  the  cushions  and  pad,  if 
the  weight  ot  the  watch  press  them  at  any 
tiine.  (7,6, 


ACCELERATION  OF  RATE  IN  NEW 
CBRONOMETERS. 

To  the  Editor  of  At  BarobgiealJoMnal 

Sir, — Several  chronometer  makers  have 
made  public  theii  opinions  in  your  Journal 
upon  the  cause  of  the  acceleration  of  rate  in 
new  chronometers  ;  but  I  think  that  none 
have  as  yet  given  the  true  reason.  Ifapieee  ' 
of  wire  he  bent  with  pliers  or  other  tool,  one 
can  easily  imagine  how  the  onter  particles  of 
the  wire  would  he  separated  more  than  tbe 
inner  ones,  and  that  by  constant  bending  and 
unbending  these  particles  would  gradually 
arrange  themselves,  and  tbe  chronometer 
would  continue  to  gain  on  its  rate  nntil  the 
wire  had  reached  lis  maximum  strength. 
Now,  if  it  were  possible  to  wind  a  spring  on 
a  block  so  that  the  wire  would  maintain  its 
position  without  the  application  of  heat,  that 
spring,  though  sort,  would  continue  to  accele- 
rate for  some  considerable  time,  until  the 
particles  had  arranged  themselves,  were  it  not 
for  the  relaxing  of  elasticity  of  the  springs 
which  would  more  than  counterbalance  the 
gaining  on  the  rate,  and  hence  the  chronc^ 
.  meter  would  lose  ;  but,  by  making  the  spring 
red-hot  in  hardening,  the  particles  would  be 
driven  very  far  apart,  as  compared  with  tbe 
distance  they  were  from  one  another  beforp, 
and  upon  cooling  would  arrange  themselves 
at  once,  and  if  the  spring  were  left  then  no 
acceleration  of  rate  would  take  place ;  but, 
instead  of  that,  the  chronometer  maker  takes 
his  pliers  and  bends  the  first  and  last  turns  of 
the  spring  in  towards  the  pendulum  stud  and 
collet  until  the  spring  be  set  true  wilb  the 
balance  staff,  thus  creating  afresh  the  error 
which  was  before  destroyed  in  tbe  hard- 
ening. 

I  have,  aRer  great  difficulty,  succeeded  in 
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[PiB.  1.  N60, 


totally  destroying  this  source  of  error,  by 
making  a  spring  that  requires  no  bending  at 
all  after  hardening.  The  spring  is  made  like 
the  ordinary  chronometer  spring,  but  with 
three  or  four  flat  spiral  turns  at  the  top 
and  bottom  reaching  to  the  stud  and  collet, 
so  that  it  may  be  pinned  in  without  any 
bending.  I  have  placed  specimens  of  this 
spring  in  the  Museum  of  the  British  Horo- 
logical  Institute.     Your's,  &c., 

J.  Hamherslet. 


ABRIDGMENTS   OF 

SPECIFICATIONS  OF  PATENTS 

BXLATUXa  TO  WATCHES,  CLOCKS,  AMD   OTHER 

TIMEKEEPERS. 

Printed  by  order  of  the  Commissioners  of  Patents, 
and  published  at  the  Great  Seal  Patent  Office, 
25,  Southampton-Buildings. 

(Continued  from  page  59.) 

1812,  December  9.— No.  3620. 

SMITH,  Sahusl.— **  The  escapement  wheel,  which 
^  is  made  of  brass,  steel,  or  other  metal,  having  five 
*'  teeth,  more  or  less,  strikes  vertically  upon  pallets 
M  made  of  brass,  steel,  or  other  metal,  stones  or  not, 
"  with  ruby  or  other  stone,  in  a  horizontal  position, 
"  on  whose  arbor  is  affixed  a  wheel  to  drive  a  pinion  in 
"  the  balance,  to  which  balance  is  affixed  the  pen- 
**  dnlum  spring  to  render  the  motion  at  once  steady 
'*  and  secure ;  the  train  of  the  movement  may  be 
'*  made  to  show  seconds  or  parts  of  seconds  at  the 
••  pleasure  of  the  manufactnrer  or  wearer." 

[Printed,  3d,    See  Repertory  of  Arts,  vol  22  (second 
SirUt),  p.  202.1 


BESILIENT    LEVER    ESCAPEMENT. 

To  the  Editor  of  the  Horohgical  Journal. 

Sir, — In  the  concluding  article  of  "  What 
is  Horology,"  in  No.  1 7  of  the  Journal,  a  re- 
mark is  made  by  Mr.  Hislop  relating  to  the 
bankings  in  detached  lever  escapements,  the 
defect  of  which  (acceleration),  he  says,  "  is 
partiatfy  remedied  in  a  modification  by  Mr. 
Cole.'*  Such  statement  appearing  derogatory 
to  the  completeness  of  my  improvement,  I 
wish  only  to  prevent  wrong  impressions,  by 
saying  that  all  acceleration  on  time,  and 
liability  to  injury,  consequent  to  the  abrupt 
bankings  of  ordinary  lever  watches,  is  per- 
Jecily  remedied  by  my  principle  of  the  resilient 
lever,  in  which  there  is  no  banking  error,  as 
certified  by  many  competent  watchmakers  who 
have  adopted  and  approved  the  principle. 

The  insertion  of  the  above  in  No.  18  of 
the  Journal  will  much  oblige.  Sir,  your's 
very  respectfully, 

James  F.  Cole. 


1813,  March  13.— No.  3663. 

RENTZSCH,  SioiSMDND.— Hydrostaticol  or  pnea- 
maticol  chronometer.  *'  It  consists  of  a  hollow  glass 
*'  ring,  about  fonr  inches  diameter,  which  reyolves  on 
"  on  axis,  and  contains  mercury  and  air,  or  any  other 
'*  fluids  of  different  gravities,  hermetically  enclosed ; 
*'  the  heaviest  will  occupy  the  lowest  port.  In  the 
*'  upper  part,  which  contains  the  light  fluid,  there  is 
**  a  partition,  with  a  small  perforation  through  it,  made 
*'  of  glass,  or  any  other  material  that  has  no  affinity 
'*  with  the  enclosed  fluids.  The  moving  power  is  a 
*'  weight  attached  to  the  axle  by  means  of  a  cord, 
"  which  produces  a  circular  motion  at  the  same  rate  that 
<*  the  light  fluid  is  forced  though  the  aperture  in  the 
'*  partition  by  the  presssure  of  the  heavy  fluid,  which, 
^  by  the  force  of  gravity,  endeavours  to  ascend  in  the 
**  same  situation  it  held  before  the  application  of  the 
**  weight.  The  time  is  indicated  by  a  graduated 
"  circle  on  the  glass  ring  and  a  fixed  index." 

[Printed,  ScT.   See  Bolls  Chapel  Reports,  8th  Beport, 
p.  26.] 

1813,  August  9.— No.  3732. 

WESTFIELD,  Robebt.— Improvements  m  the 
horizontal  escapement,  by  making  the  stems  of  the 
horizontal  wheel  of  different  altitudes,  so  that  the 
teeth  of  the  wheel  in  its  revolutions  act  upon  different 
parts  of  the  pallets  of  the  cylinder,  and  the  diversity 
of  action  may  be  increased  to  the  number  of  teeth 
contained  in  tlie  wheel. 

[Printed,  3c/.    See  Bolls  Chapel  Beports,  8th  Beport, 
p.  26.] 

1814,  November  17.— -No.  3854. 

MASSEY,  Edwabd.— 1.  Belotes  to  escapements, 
the  prindpal  feature  of  which  is  a  lever  with  equal 
arms,  which  is  on  the  some  axle  as  a  wheel  wbidi  is 
connected  by  certain  wheelwork  with  the  swing  wheel. 
The  principle  is  varied,  and  the  specification  oontains 
descriptions  of  escapements  for  pendulum  regulators, 
marine  box  chronometers,  and^of  detached  escape- 
ments, and  cylinder  escapements. 

2.  Winding  up  fusee  or  other  watches  Ity  means  of 
the  pendant.  The  pendant  being  pushed  in,  pushes 
in  a  small  pin,  which  causes,  by  simple  mechaniam,  a 
rack  to  move  for^Yard  a  certain  distance^  and  thus 
partially  wind  the  watch  up,  by  the  aid  of  a  ratchet 
on  the  fusee  axle,  or  going  barrel,  as  the  cose  may  be. 
On  withdrawing  the  pressure  from  the  pendant,  a 
spring  returns  the  rack  to  its  former  place  ready  for  a 
further  winding  up,  and  so  on  till  the  watch  is  wound 
up,  a  click  preventing  any  unwinding. 

3.  Belates  to  compensation  curbs  of  different  oon- 
structionf,  the  curbs  being  made  with  delicate  springs 
at  the  end  to  press  the  curb  against  the  compensation 
piece,  and  thus  keep  them  in  contact  with  each  other. 

4.  Belates  to  a  method  for  telling  the  day  of  the 
month,  consisting  in  having  the  case  of  the  watch 
divided  from  the  centre  into  seven  equal  parts,  on 
which  are  engraved  the  days  of  the  month  firom  1  to 
31,  and  having  a  moveable  circle  with  the  lectcfs  of 
the  days  of  the  week  on  it ;    the  moreftUe  circle 
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[Printed,  lU  8e«SoUjChtipdBepoita,8thBepo» 
p.  109.] 

1817,  Febni«7  1.— No.  4097. 
WALTj,  WiLLiiK,— The  ribruiont  are  performed 
-witb  two  escape  wheeli,  one  fixed  on  the  fonrth  wheel 
vbor,  the  other  on  the  fifth  wheel  ftrbor,  uid  which 
■ni  tnpported  ia  oppoiite  reToIations  bj  the  foorth 
■nd  filth  wheels  acting  on  the  aaid  arbors,  lhn<  con- 
throagh  their  Rcuont  on 
the  palled  oi  cylinder,  formed  in  the  rih  orRaffof 
the  balance. 

LPristed,  Sd.  See  Bolls  Chapel  Beports,  Sth  Btport, 
p.  116] 

1B17,  Fehnui7  30,— No.  4108. 
LITHBRLAND,  Bicbikd.  —  Etcapementt.    1. 
When  the  balance  'a  at  rest,  the  detent  loclu  the  pallet 
wheel.  one  way,  the  lifting 

P^et,  i^^strikeB  the  detent  pallet  (with 

.^^        detent 
the  tooth  of  does 

Dot  nnlodt  it.  As  soon  as  the  lifting  pallet  or  pin 
baa  pasted  the  detent  pallet,  a  spring,  acting  on  the 
directoig  pallet  which  is  on  the  aamo  pivot  as  the 
■HgB^  latter  into 

Ai  the 

tiM  other  way,  and  nnlocka  a  tooth 

S.  For  chronometers  or  marine   time-keeperB,  in- 
stead of  the  directing  pallet  and  detent  pallet,  the 
patentee  contrives  the  detent  pallet  and  the  detent  to 
'~  elastic  steel,  nude  fast  at 

a.  or  rod,  composed  of  "  lamina 

"  of  hrasa  and  steel, "  to  act  on  the  balance  spring  to 
adjnst  the  motion  in  heat  and  cold. 

|.l^inted,5A  See  UoUs  Chapel  Beporls,  Sth  Heport, 
FlSft] 

1B17,  Idaj  i3.— No.  4138. 

HUNT,  BiTH.— An  escapement,  of  which  the  only 
new  p«t  is  the  form  of  a  lever,  which  is  in  the  shape 
of  two  arms  at  right  angles  to  each  other,  the  long 
arm  wooing  on  an  arbor  abont  two  thirds  down  the 
lerer  from  the  the 

stuMTt  arm  'it's  one  of  which,  when  the 

balance  ia  Kt  in  motion,  'J     ascocon- 

tinne  the  motion,  while  ^S 

the  teeth  of  the  escape  wheel.  When  the  balance  is 
•et  by  means  of  a  pallet,  dis- 

engaged 'i^^^>^^  confined  it,  and  is  pressed 

down  by  the  r;  It  ihas  releases  the 

etcape  wheel  from  confined  it,  and  the 

wheel  acts  as  aforesaid  on  the  last- 
mentioned  tooth  of  the  short  arm,  and  brings  the 
tevcr  to  it*  former  position. 

[Print«d,S<t  8«BolU  Chapel  Beports,  Sth  Report, 
P.U9.J 
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Office  Moun,  Jrwn  2  tiS  10  P.lf  —Seadmg  Soom  open  from  7  HU  10. 

Tbe  nlg'ect  of  the  Institute  is  to  develope  the  science  of  Horo1<^,  bj  ■ffording  fmeilitiea  for  tLa 
■cqnimnent  of  nsefiil  knowledge  in  the  art,  b;  promotinz  improvementB  in  the  maDufactuie,  sad  bj 
fottering  k  apirit  of  kindlinen  among  tha«e  who  are  employed  in  its  various  branches. 

It  i*  compoBed  of  Membars  who  par  an  annual  subBcnption  of  Twelve  ahillinga,  or  a  faalf-jeatir 
nbicripUon  of  Six  shillingti.  Annusl  ot  Half-jearl;  Members  residing  berond  the  twelve  milci 
circle,  one-third  lev.  The  Apprentices  of  Members  are  admitted  to  the  Reaaing-room  uid  the  me 
of  the  Libnuj,  and  also  to  Ine  Meetings,  at  the  rate  of  Three  shillings  per  annnm.  A  donatin 
of  FItc  guineas  constitutes  a  Life  Member,  and  Ten  guineas  a  Founder. 

Jt  oflers  to  its  Members — 

1.  The  use  of  a  Library  in  course  of  formation,  and  a  Beading-room  supplied  with  perioditali 
and  papers. 

2.  Periodical  Meetings  for  conversation  and  discuuion  on  all  sulgects  haying  reftrenee  to  the 
artoTHorolofTf. 

9.  The  reading  and  hearing  Original  Papers  and  Lectures  on  Horological  and  Scientific  nlgccts. 

4.  The  use  of  a  Collection  of  Models.  Drawings,  Itc,  also  in  the  course  of  formation. 

5.  A  MoDtblj  Illustrated  Journal,  delivered  free  to  each  Member, containing  matter  intereoting 
to  those  engaged  in  Watch  and  Clock  making,  and  to  which  all  are  Invited  to  contribnte  eitbv 
lettcn,  eitracls,  or  original  papers. 

6.  Country  Memben,  in  addition  to  the  Journal  and  the  free  nse  of  the  Library,  Beadu^-nwoi, 
Models,  &c.,  &c.  during  office  hours  when  in  town,  have  the  privilege  of  addressing  thdr  oom- 
spondence  to  the  OfliGe  of  the  InBtilule,  to  be  kept  for  them  or  transmitted. 

7.  The  exbibitioD  of  Spedmenaof  Workmanship,  Tools,  or  Instruments  connected  with  the  Art. 
The  Bbitish  Hobolooical  Iketitute,  in  fact,  is  intended  to  be  an  Associationof  the  moat  practically 

useful  kind  to  those  connected  with  Time  and  Time-keepuig,  and  is  also  calculated  to  he  a  means 
of  jm>moting  a  spirit  of  interest  in  the  calling,  and  a  wholesome  pride  of  its  high  scientific  charaetH* 
which  shall  have  the  best  results  to  all  concerned. 

To  carry  out  these  ol^ects  efficiently  and  permanently  a  large  number  of  Members  is  reqtdred. 

Further  particulars  may  be  obtained  ot*  the  Hon.  Secretary,  at  the  Office  of  the  Institute, 
3£|,  Northampton  Square,  Clerkenwell,  E.  0. 

tm-  Mtmbrn  are  itiformed  that  Ihejf  eat  receive  a  Tkktl  ofAdmittion  to  OMif  tf  thM  o 
Mtttingt  of  the  SoCiarr  or  Abts  Atrw^  (Aa  teaion,  bg  tgjph/uig  to  tht  Son.  Stentarf. 
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CLAB8I8  won  iNSTBUCTioir  DC  Obokbtst  AND  DBAwma. — ^Tha  Coancili  as  will  be  seen 
hj  an  advertiBement  in  oar  first  page,  have  made  arrangements  with  a  highly  qualified 
Master  to  give  Instmction  in  Greometrj,  and  in  Mechanical  and  Ornamental  Drawing  as 
a^^cable  to  Horologj,  to  such  Members  of  the  Institute  as  may  be  desirous  of  ayailing 
themselTes  of  such  means  of  improvement*  Lessons  will  be  given,  at  the  Booms  of  the 
Inslitotfl^  in  Geometry  once  a  week,  and  in  Drawing  twice  a  week,  as  soon  as  the  names 
•f  Twelve  Fnpils  shall  have  been  received. 

The  Fee  will  be  5s.  per  quarter  for  the  Greometry  Class,  and  7#.  per  quarter  for 
Mechanical  and  Ornamental  Drawing ;  or  10«.  pw  quarter  for  Pupils  joining  both  Classes^ 
payable  in  each  case  in  advance. 

The  Drawing  Master's  Pupils  Specimens  of  Mechanical  and  Ornamental  Drawing  may  be 
ge«i  by  ^plication  at  the  Institute. 


TnoB  BT  Elsotrio  Cubbknt  VRoii  Obbsnwioh.  —  The  Council  have  received  the 
(oUowiog  Communication  from  the  Secretary  of  the  London  District  Telegraph  Company:— 

''London  District  TBLnoKAFH  Company,  Limitbd, 

68,  ThreadneedU  Street^  London^  E.C,^  2l9i  Feb.  I860. 

**  Gaosos  JfTLNS,  Esq.,  Secretary,  British  Haroioffieai  Institute. 

"  Dear  Sir,"-*In  answer  to  vour  enquiries  of  the  14th  inst.,  I  beg  to  say,  for  the  information  of  your- 
talf  ssaA  Comual  of  your  Institute,  that  if  the  Trade  generally  give  this  Company  a  fair  encouragemeBk 
by  sabicriliiBg  for  the  hourly  receipt  of  Greenwich  mean  time,  I  have  not  the  slightest  doubt  but  that 
my  Directors  will  grant  to  the  Institute,  free  of  charge,  the  wire  neoestary  for  the  receipt  of  the  Time, 
and  would  lead  the  same  into  your  Building. 

''  The  method  to  be  adopted  by  this  Company  will  be  the  reserving  wires  specially  for  the  purpose^ 
wo  odMf  vse  being  permitted  to  them.  The  signals  wiU  be  hourly  received  at  this  Station  direct  from  the 
Obacitatoty,  the  batteries  being  under  the  control  of  the  Company's  Engineer  hen.  A  relay  will  be 
fixed  herey  which  will  transmit  a  current  from  independent  batteries  along  the  various  routes  simul- 
taaaoosljr  with  that  from  the  Observatory. 

''  I  shall  be  happy  to  affiwd  you  any  further  information  yon  may  req[nire. 

**  I  amy  dear  Sir»  your's  frdthfollyy 
^A.  Ogan,  Secretary. 

A  DiacussiOK  will  take  place  on  the  Abt  Dbooration  of  Watches  in  Switzerland 
and  in  England,  as  previously  announcedi  on  the  6th  of  March  instant,  at  the  Booms 
of  the  Institute,  at  8  pjf . 


llembera  of  the  Institute,  and  the  Trade  at  large,  are  again  earnestly  requested  to  lend 
thdr  coH>peration  in  the  promotion  of  Horological  science  by  the  reading  of  Papers  or  the 
delivery  of  Lectures  on  any  subject  connected  with  Chronometer,  Watch,  or  Clock*making 
with  which  they  may  be  specially  acquainted  ;  it  being  considered  that  information  upon 
any  branch  of  Horological  manufacture  must  be  interesting  to  the  Members  generally  ^ 
Perscma  so  disposed  are  requested  to  forward  their  intentions  addressed  to  the  Secretary 
aft  tht  Inatilwttj 
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Mb.  mats  lecture.— Om  the  Chbonoxeteb  and  its  Adjustmkmts. 


On  Taesdaj,  6th  December,  a  Lecture  was 
delivered  to  the  Members  of  the  Institute, 
by  Mr.  Samuel  Mat,  On  the  ChnmotneUr 
and  i/f  Adjustments,  as  previously  announced 
by  advertisement,  at  the  Amwell-street  School- 
rooms. The  chair  was  occupied  by  Mr.  Cole, 
who,  in  opening  the  proceedings,  read  a  letter 
from  Mr.  Valentuie  Knight,  regretting  his 
inability  to  attend. 

Mr.  Mat,  after  some  preliminanr  observations, 
ssid  that  the  subject  was  surrounded  by  several 
difficulties.  There  were  many  present  to  whom 
the  verv  elementary  principles  of  the  construction 
of  a  chronometer  were  a  mysttrry,  whilst  there 
were  others  to  whom  its  details  were  perfectly 
familiar.  A  great  deal  of  matter  for  observation 
was  lost  from  want  of  knowledge  of  thosf  elemen- 
tary principles.  Many  things  caught  the  common 
observer  wnich  were  at  once  understood,  appreci- 
ated, and  pursued.  The  artist,  by  a  dash  of  the 
pencil,  could  give  the  canvas  a  starthng  idea.  Tt 
was  just  the  reverse  with  the  chronometer.  Within 
a  narrow  compass,  probably  of  six  inches,  was  shut 
down  an  elaborate  effort  which  had  occupied  many 
vears  in  achieving.  Into  that  httle  space  was 
brought  the  results  of  the  labour  and  study  of  the 
lives  of  several  men.  If  they  looked  at  the  matter 
as  though  they  were  rising  on  some  hill,  they 
would  6nd  that  at  every  step  they  gained  a  wider 
range  of  vision  until  they  reached  its  summit.  So 
was  it  with  the  construction  of  the  chronometer. 
The  greater  the  accuracy  they  attained  the  more 
was  developed  of  the  errors  required  to  be  corrected. 
There  had  been  an  amazing  amount  of  toil  and  in- 

Snuity  brought  to  bear  upon  the  improvement  of 
e  instrument ;  and  in  that  respect  they  should 
be  prepared  to  render  honour  to  whom  honour  was 
due.  Probably  there  was  nothiiiff  which  exhibited 
the  same  amount  of  merit»  or  whidi  had  contributed 
more  laml^  to  the  general  advantage  of  the  com- 
merce of  this  country  and  the  safety  and  well-being 
of  so  many  hves,  as  the  chronometer.  If  the 
artist  and  musician  were  deserving  of  praise,  surely 
the  men  who  devoted  their  enernes  and  intellects 
to  such  an  eminently  useful  work  were  entitled  to 
their  reward.  As  he  had  said,  in  proportion  as 
they  approached  to  correctness  in  the  measurement 
of  time  bad  they  been  led  to  consider  the  necessity 
of  further  improvements.  Just  as  the  perturbations 
of  Uranus  led  to  the  conception  that  another 
planet  must  be  near  its  orbit,  so  had  the  correction 
of  one  error  in  the  measurement  of  time  led  to  the 
appreciation  of  another  in  its  neighbourhood. 

It  was  not  a  part  of  the  lecturer's  object  to  describe 
the  very  early  modes  of  measuring  time ;  his  desire 
was  to  look  more  particularlv  at  the  marine  chro- 
nometer, so  called  because  of  its  adaptation  more 
espedally  to  nautical  purposes.  Bem^  portable, 
and  consequently  capable  of  being  camed  to  sea, 
if  its  performance  could  be  relied  upon,  then 
the  time  of  a  known  meridian  could  oe  always 
known,  so  that  the  difference  in  time  would  give  the 
difference  of  longitude  or  the  change  of  position 
^  or  west  of  the  known  meridian. 


If  they  looked  at  the  history  of  human  ptogrev 
they  would  find  it  made  up  or  three  essential  ele- 
ments— the  moment,  the  man,  and  the  result,  eitbcr 
together  or  resulting  from  each  other.  In  the  earhr 
ages  of  the  world  chronometers  were  not  neednl 
and  therefore  it  was  no  wonder  that  they  were  not 
sought  for.  If  they  carried  their  minds  bade  to 
the  time  when  that  Italian,  Columbus,  ataited  to 
seek  a  new  world,  they  would  see  how  the  momeat, 
to  which  the  lecturer  had  referred  as  one  of  tbe 
great  elements  of  human  progress,  was  eominff. 
All  that  was  practically  known  of  navigatioB  tiQ 
then  consisted  of  httle  more  than  mere  ooaatiig 
trips,  the  vessels  being  seldom  out  of  sight  of  hnd, 
or  the  soundings  by  the  lead  line.  Instnunents 
for  measuring  the  time  for  nautical  purposes  were 
not  then  required.  About  the  time  that  Columbus 
started  another  bold  navigator  pursued  a  southward 
course,  and  accomplished  the  first  orcumnavigstioa 
of  the  globe.  The  spherical  shape  of  the  earth  was 
a  settled  fact  in  the  minds  of  all  educated  men. 
When  astronomy  began  to  be  matt  devekiped  by 
Tycho  Brahe,  then  the  necessity  for  toch  mstiu- 
ments  as  the  chronometer  began  to  be  apparent 
Many  were  the  efforts  then  made  to  produce 
instruments  to  measure  the  time  for  astfonomical 
observations,  the  earth's  revolution  on  its  axis,  and 
the  preservation  of  the  time  of  a  known  meridian, 
without  which  the  navigation  of  the  tnddess  seas 
could  not  be  conducted  with  any  certainty  of  sue- 
cess.  Columbus,  Gama,  Anson,  and  Diake»  who 
by  their  enterprise  and  energy  succeeded  in  circum- 
navigating the  earth,  found  the  di£Bcnlty  thar  had 
in  ascertaining  the  longitude.  The  astrolabe  of 
Drake,  to  be  seen  at  Greenwich,  would  give  some  idea 
of  the  instrument  he  used  to  find  the  latitude,  but 
he  hsd  no  means  of  preserving  the  known  time  of 
the  Greenwich  meridian,  and  therefore  to  aseertain 
the  longitude  was  very  difficult  to  him  and  oCherk 
The  want  became  imperative.  The  moment  broi^t 
the  need  of  a  time-keeper  possessed  of  suffirifjit 
accuracy  to  determine  the  longitude  at  sea.  From 
that  time  all  the  great  master  minds  in  tbe  ait  of 
time- measuring,  who  have  exhibited  such  wondrous 
invention  and  perseverance,  then  applied  them- 
selves to  the  perfection  of  the  chronometer.  Galileo 
conceived  the  idea  of  applying  the  pendulum  to 
the  time  measurer  then  used  for  the  purpose  of 
astronomical  observations.  Dr.  Hook  invented  the 
pendulum  spring  with  the  express  idea  of  finding 
the  longitude  at  sea  by  time  measuring,.  It  was 
marvellous  to  find  that  when  the  moment  came 
the  men  were  not  far  from  it.  The  result  did  not  al- 
ways follow  immediately;  but  the  pressure  once 
put  on,  the  men  were  found  suited  to  the  moment. 
Upon  the  wall  of  the  room  was  a  drawing,  one  of 
the  earliest  authenticated,  of  a  wheelwork  cfeck 
of  De  Vic's  made  about  the  year  1370.  How- 
ever strange  the  statement  might  appear,  he 
would  venture  to  say  that  they  had  never  got  be* 
yond  that.  De  Vic  there  solved  the  great  firoblem 
of  the  mechanical  arrangement  for  measuring  the 
earth's  revolution  upon  its  axis.  There  were  bol 
two  powers  which  they  knew  of — the  law  of  gravity, 
wlucn  brought  all  faUin^  bodies  to  its  centre,  and 
gave  a  motive  power  m  tbe  deseenti  and  the 
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system  employed  by  De  Vic,  a  falling  weight  being 
hia  motive  power — the  same,  in  fact,  as  the  elasticity 
of  the  spnng  seekine  to  relieve  itself  from  the 
unnatural  tension  and  go  back  to  quiescence.  De 
Vic  communicated  his  power  through  a  series  of 
toothed-cut  edges.  The  entire  principle  of  the 
chronometer  was  there;  and  whatever  had  been 
done  with  it  since  was  only  to  give  a  more  accurate 
government  to  the  balance,  the  means  by  which  the 
motive  power  escaped.  There  were  many  changes 
before  tne  dock  of  De  Vic  assumed  the  form  of  the 
chronometer  on  the  table,  but  still  there  were  the 
motive  and  the  governing  powers.  It  was  to  that 
farm  of  clock  uiat  Oalueo  conceived  the  idea  of 
applying  the  pendulum.  As  the  lecturer  was  speak- 
ing upon  pcnrtable  time-keepers,  he  would  only  say 
a  word  or  two  upon  fixea  time-keepers.  Cheat 
irregularity  was  perceived  in  such  an  instrument  as 
that  of  De  Vic.  In  a  clock  with  one  hand,  how- 
ewtat,  a  little  error  was  not  very  readily  detected ; 
but  when  men  wanted  to  measure  time  more 
acenrately,  it  would  be  very  apparent,  and  therefore 
Galileo  found  the  desirableness  of  applying  the 
pendulum. 

They  had  now  glanced  at  three  important 
points  in  the  history  of  the  subject  before  them 
— De  Vic's  dock  in  1370;  Vasca  de  Gama's 
circniniiavigating  the  earth  in  1497;  and  Gahleo's 
pendulum  about  1576.  The  latter  inventor  investi- 
gated the  power  of  falling  bodies,  and  found  the 
ailvantage  of  the  pendulum,  which  he  applied  in 
the  early  part  of  the  seventeenth  century.  Many 
unprovements  were  subsequently  made ;  and  about 
200  years  ago    Dr.  Hook  invented  the  balance- 

OQt  fi]^  hair-spring  by  which  time-keepers 
be  regulated,  and  the  power  more  accu- 
rately preserved  and  governed. 

As  Hook  suggested  the  spring  to  govern  the 
governor)  so  it  was  found  that  something  was  re- 
quired to  govern  his  governor.  Indeed,  all  that 
has  been  done  subsequently  has  been  to  correct 
Hook's  corrector.  It  was  constantly  undergoing 
change.  It  is  scarcely  possible  for  an  alteration  of 
temperature  to  take  place  without  materially  affect- 
ing it.  The  vibrating  of  the  balance  would  be 
matoially  influenced  by  an  increase  or  a  decrease 
of  tension,  by  change  in  the  oil,  and  by  other 
drenmstanoesy  which  produce  irregularity  in  time- 
measunnff. 

The  oM  crown-wheel  was  the  only  escapement 
from  the  days  of  De  Vic  to  those  of  Uraham,  who 
introduced  the  dead-beat  escapement,  so  beau- 
tifol  and  simple,  and  so  deserving  of  the  highest 
praise.  The  works  of  Graham,  Harrison,  and 
Madge  could  not  be  contemplated  without  seeing 
the  self-sacrifices  they  made,  such  as  few  men  were 
called  upon  now  to  endure.  Graham's  invention 
has  never  been,  and  is  not  Ukely  to  be,  super- 
seded. Harrison,  who  was  but  a  carpenter,  was 
introduced  to  Graham,  and  learned  from  him,  no 
doabt,  a  great  deal  of  that  which  he  afterwards 
pat  into  practice  successfully.  Harrison  applied 
the  laying  together  of  two  metals  differeut  in  their 
expansible  properties;  thereby  producing  not  ex- 
pansion in  a  straight  line,  but  m  a  curve,  and  by 
this  means  he  so  far  corrected  the  errors  of  Hook  s 
balance  spring  as  to  produce  a  chronometer  within 
the  limits  required  by  the  act  of  parliament,  for 
whidi  he  lecdved  <ie20,000,    after  40  years  of 


persevering  effort.  But  he  also  dealt  with  the  es- 
capement, the  friction  in  which  caused  irregularities. 
Such  were  the  difficulties  under  which  men  laboured 
at  that  time,  that  they  had  not  only  to  make  all  their 
movements,  but  all  their  tools  also,  doing  by  hand 
what  is  in  the  present  day  done  by  machinery. 
The  first  dividing  or  wheel-cutting  engines  were 
made  by  Dr.  Hook,  a  professor  of  mathematics  in 
Gresham  College,  in  the  time  of  Charles  the 
Second;  but  wheel-teeth  being  rounded  by  hand 
they  were  not  always  equal,  and  consequently  the 
motive  power  was  irregular.  Harrison's  mind  was 
impressed  with  the  fact  that  if  he  could  make  an 
escapement  that  would  be  subject  to  no  irregularity, 
he  would  have  a  correct  motive  power ;  and  hence 
he  formed  an  escapement  which  gave  an  impulse  to 
the  balance  independently  of  the  motive  power. 
With  an  escapement  haviuff  a  separate  spring,  and 
a  compensating  curve,  he  ootained  such  an  accuracy 
in  the  correction  of  Hook's  corrector,  as  to  gain  the 
Government  reward;  but  he  did  not  make  a  second 
one.  His  son-in-law  tried  from  his  drawings,  and 
failed.  Mudge  followed  in  the  footsteps  of  Harri- 
son, by  whom  he  had  been  taught.  He  tried  to 
correct  the  escapement,  but  faded  in  doing  so. 
An  excellent  model  of  his  celebrated  remontoire 
escapement,  belonging  to  your  Museum,  is  now  on 
the  table. 

The  lecturer  then  described,  as  the  next  import- 
ant feature  of  progress  in  the  art,  the  application 
by  Le  Roy,  about  the  middle  of  llie  1 8th  century, 
of  a  compensating  balance  to  the  chronometer,  as 
illustrated  by  a  large  diagram  on  the  wall,  and  by 
which  he  explained  the  effects  of  the  changes  <n 
temperature  upon  a  column  of  mercury,  compensa- 
ting thereby  tne  variations  in  the  balance  spring. 
But  the  columns  of  mercury  could  never  be  kept 
from  separating  in  its  particles,  and  consequent^ 
accuracy  was  destroyed. 

The  next  step  was  that  introduced  by  the  early 
Arnold  —  the  appl^ng  the  compensation  -  balance 
by  means  of  lamma  to  contract  or  expand  the 
balance,  increasing  or  decreasing  its  drcumference 
according  to  the  increase  or  decrease  of  the  tension 
of  the  spring.  Arnold  applied  also  with  his  balance 
the  cylindrical  spring ;  and  although  not  successful, 
his  time-keeper  was  superior  to  Mudge*s.  With 
that  spring,  his  balance,  and  the  detached  escape- 
ment (known  as  the  waggon  whip,  from  the  curve 
of  the  detent  spring),  Arnold's  chronometer  went 
remarkably  well.  Ims  was  getting  a  little  higher 
up  th«%  hill,  gaining  a  wider  range  of  vision,  and  a 
further  development  of  something  yet  to  be  done. 

Eamshaw  originated  the  mode  of  the  detached 
chronometer  escapement  as  it  is  now  used,  and 
which  would  be  a  standing  monument  of  his  genius 
as  long  as  the  trade  lasted.  A  fine  working 
model  of  this  escapement,  also  from  the  Museum, 
was  on  the  table,  in  action.  He  also  improved 
upon  Arnold's  balance,  turning  in  the  lathe 
what  Arnold  formerly  bent  by  hand  and  attached 
to  a  plain  balance.  How  such  men  have  left  the 
footprints  of  their  work  upon  the  path  they  trod ! 
But  it  was  the  heavy  foot  of  poverty,  rather 
than  the  elastic  tread  of  shop-keeping  prosperity, 
which  left  its  mark  behind.  £amshaw  was  a  poor 
man;  and  it  was  when  he  was  finishing  watches  at 
a  guinea  a  piece,  and  had  a  difficulty  in  maintaining 
his  familyy  that  his  ingenuity  developed  this  inven- 
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Mr.  SCUWEIZER. — On  the  Art  Decoration  op  Watches. 


The  following  interesting  Paper,  On  the 
Art  Decoration  of  Watches  in  Switzerland  and 
ut  England,  was  read  by  Mr.  R.  Schweizer, 
at  the  Institute,  on  the  evening  of  Tuesday 
the  21st  ult.    Mr.  J.  F.  Cole  in  the  ciiair. 

I  come  before  you  on  this  occasion  with  reluct- 
ance, feeling  unable  to  do  ju9tice  to  the  subject. 
The  time  allowed  me  has  been  too  short  to 
admit  of  the  study  which  the  subject  requires,  and 
1  wish  one  of  my  English  colleagues  nad  been 
chosen,  who,  by  a  thorough  knowledge  of  the  lan- 
guage and  other  advantages,  would  have  been  able 
to  place  before  you  a  more  elaborate  statement. 

Engraving  (from  the  Greek  word  yptf^av)  is 
the  art  of  aitting  figures  or  ornaments  either  in 
wood,  metal,  or  stone.  The  arts  of  wood,  stone, 
and  metal  engraving  are  of  very  ancient  origin,  and 
preceded  those  of  sculpture,  drawing,  and  painting. 

The  Greeks  had  theur  crests  engraved  on  precious 
stones,  wherewith  they  made  impressions  on  wax. 
The  Egyptians,  the  Indians,  the  Romans,  and  many 
others  niew  the  art  of  engraving,  and  carried  it  to 
a  hi^  state  of  perfection. 

It  is  supposed  that  copper  eujo^ving  was  prac- 
tised by  tiie  Chinese  long  before  the  art  was  known 
in  Em^pe.  Their  printing  consists  in  engraving. 
They  engrave  their  books  on  blocks  of  wood,  and 
then  take  impressions.  Unquestionably  tof>od  en- 
grafting  is  of  the  most  ancient  origin;  ^tone  en- 
graving followed;  and  with  the  higher  culture  of 
society  came  metal  engraving.  The  ancient  Ger- 
mans wrote  (engraved)  on  wood  and  stone ;  from 
whence  we  have  the  Runic  letters.  We  have  many 
monuments  of  a  very  simple  and  uncultivated 
standard  of  the  art  executed  by  the  ancients ;  and 
in  the  Bri^h  Museum  we  have  monuments  from 
Nineveh  and  Egypt,  which  show  the  transition 
from  siane  engraving  to  sculpture.  (Consequently 
the  art  was  known  in  most  remote  times. 

Of  metal  engraving  (which  is  the  purpose  of 
this  address)  we  have  many  artistical  works  which 
show  that  the  Egyptians,  Greeks,  and  Romans 
had  acquired  great  perfection  in  it.  The  British 
Muaenm,  and  the  Louvre  in  Paris,  contain  a  rich 
collection  of  metal  eneravings. 

The  Iliad  and  Odyssey  of  Homer  (the  two 
highest  productions  of  the  poetry  of  ancient  Greece) 
are  fiUea  with  descriptions  of  the  decorations  of  the 
arms  of  their  heroes,  and  the  most  conspicuous  is 
the  celebrated  description  of  the  Shield  of  Achilles. 
This  proves  that  metal  engraving  had  attained 
some  perfection  at  that  time.  From  this  ancieil^ 
style  of  engraving  copper  printing  took  its  origin, 
about  the  15th  century.  I  believe  Martin 
ScHOBN  first  engraved  copper -plates  for  printmg 
porposes.  He  was  a  goldsmith  and  painter,  citizen 
of  Kulmback,  in  Germany.  He  died  in  1486. 
There  are  stiU  prints  existing  which  he  engraved. 
It  cannot  be  disputed  that  copper-plate  engraving 
developed  itself  from  form  cutting ;  and  probably 
the  first  prints  were  made  by  goldsmiths,  who 
desired  to  retain  the  designs  of  their  engravings. 

From  these  introductory  remarks  upon  the  his- 
torical development  of  engraving,  I  proceed  to  that 
part  cxf  my  subject  more  immediately  connected 


with  ourselves — namely,  toateh  engraving,  which  is 
a  branch  of  the  art  probably  as  old  as  watch- 
making itself.  There  still  exist  many  beautiful 
specimens  of  this  kind  of  engraving  which  were 
executed  about  the  commencement  of  the  last 
century  on  so-called  pocket  watches;  but  at  that 
time  such  works  of  art  were  highly,  expensive,  and 
consequently  rare.  Watch  engraving  is  now  a 
somewhat  important  business,  and  is  almost  entirely 
confined  to  England  and  Switzerland,  which  coun- 
tries supply  the  world  with  watches.  When  manu- 
factures nave  attained  a  high  degree  of  mechanical 
perfection,  or  have  completely  met  the  necessities  of 
the  public,  the  energy  that  brought  them  to  that 
perfection  must  either  stagnate  or  be  continued  in 
a  higher  direction, — that  of  taste;  for  there  is  a 
stage  of  cultivation  when  the  mind  revolts  at  the 
crudeness  of  mere  utility,  and  it  becomes  a  natural 
propensity  to  decorate  or  embellish  whatever  is 
useful  or  agreeable  to  us.  But  just  as  there  are 
mechanical  laws  which  reeulate  all  our  eflforts  in 
pure  utility,  so  there  are  Taws  of  the  mind  which 
must  regulate  those  sesthetical  efforts  expressed  in 
the  attempt  at  decoration  or  ornamental  design. 

To  enter  at  any  length  upon  the  question  of  the 
different  styles  of  ornament  is,  I  think,  out  of  place 
here ;  and  I  will  only  touch  upon  this  part  of  the 
subject  so  far  as  it  is  requisite  for  our  purpose. 
Ornaments  represent,  to  a  certain  degree,  the  vege- 
tation of  the  countries  from  whence  they  took  their 
origin ;  and  the  religion,  character,  and  customs  of 
the  different  nations  which  inhabited  those  countries 
have  also  contributed  to  give  a  character  to  the 
different  existing  styles.  The  original  styles  may 
be  classed  thus — the  Ancient,  the  Mediaeval,  and 
the  Modem;  and  each  of  these  may  be  again 
divided  into  three  classes — the  ancient y  into  the 
Egyptian,  the  Greek,  and  the  Roman;  the  mediceval^ 
into  the  Byzantine,  the  Saracenic,  and  the  Gothic ; 
and  the  modem,  into  the  Renaissance,  the 
Cinquecento,  and  the  Louis  Quatorze.  There  are 
also  many  varieties  of  each  of  these  original 
styles.  The  Egyptian  style  is  very  simple  in  its 
foundation,  and  in  general  has  a  symbuhcal  mean- 
ing: for  instance, — the  lotus,  or  the  water  lily, 
represents  the  time  of  the  inundations;  and  the 
zig-zag,  the  waves  of  the  water.  There  are  still 
many  Egyptian  ornaments  very  popular.  In  the 
Greek  style  there  is  a  higher  development  of  artistic 
taste,  and  ornaments  are  only  used  as  decorations : 
the  acanthus,  the  richest  of  the  Greek  ornaments 
(so  well  known  to  all  artists),  is  a  prominent  feature 
in  nearly  all  our  decorations.  The  Roman  style  is 
a  gorgeous  imitation  of  the  Greek,  and  its  details 
are  more  elaborate.  The  Byzantine  style,  taking 
its  origin  from  Christianity,  applied  all  its  decora- 
tions for  symbolical  purposes.  The  Saracenic  style 
is  nearly  connected  with  the  Byzantine ;  but  the 
Mahometan  religion  not  allowing  the  use  of  living 
animals  and  plants,  scrolls  covered  with  inscriptions 
from  the  Koran  were  introduced  in  general  m  the 
ornaments.  The  Gothic  style,  even  more  closely 
connected  vnth  the  Byzantine  than  the  Saracenic, 
consists  essentially  of  pointed  and  geometrical 
forms,  and  its  details  are  reproductions  in  miniature 
of  its  general  outUncs,  based  upon  the  Byzantine 
foundation.    Those  high  rising  monuments  which 
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fill  us  with  so  much  admiration,  have  probably 
borrowed  their  loftiness  from  the  stately  pme  tree. 
The  three  modem  styles,  as  the  Renaisssance, 
Cinquecento,  and  Louis  Quatorze,  are  a  mixture  of 
the  andent  and  mediaeval  styles.  To  attempt  here  to 
give  a  dear  definition  of  them  is  out  of  the  question, 
as  their  varieties  are  indeBnite;  yet  I  will  remark 
that  Uie  Renaissance  contains  the  greatest  variety 
of  the  different  andent  and  mediaeval  styles,  and  is 
also  the  most  extended. 

Having  thus  given  you  a  slight  sketch  of  the 
reasons  which  may  have  produced  the  different 
styles  of  omamentel  deoorraon,  I  shall  leave  this 
part  of  the  subject.  Decorating  a  watch  is  as  much 
m  accordance  with  our  taste  as  any  other  kind  of 
decoration,  commencing  with  architectural  struc- 
ture and  finishing  with  the  ornamental  seal  of  an 
envelope ;  and  it  is  subject  to  as  many  changes  as 
either — ^nay,  even  more,  as  nearly  ever^  country 
has  its  peculiar  style  for  its  fancy  articles.  In 
Switzerland  the  watch  manufacturer  decorates  his 
watches  according  to  the  taste  of  the  different 
nations  he  trades  with.  I  will  give  you  an  idea  of 
the  different  styles  of  decoration  which  are  used 
there,  as  far  as  1  can  remember.  It  is  not  neces- 
saiy  for  me  to  describe  here  the  English  style.  For 
France  the  general  style  is  a  smaU  bouquet,  or  a 
shield  with  a  few  flowers,  with  a  very  narrow 
border;  the  ground  dther  strait  barley  or  a  fancy 
pattern  of  engine-turning.  This  is  also  the  style 
for  Italy.  For  Germany,  heavy  ornaments,  with 
little  engine-turning.  The  Russian  taste  is  cor^ 
responding,  intermixed  with  jewellery  and  enamel- 
ling. The  Spaniard  likes  scnptural  subjects,  diver- 
sified with  bull-fights.  Turkey  and  the  East  most 
admire  fiowers,  and  the  watch  cases  are  in  general 
decorated,  both  outside  and  inside  with  these  orna- 
ments. Naval  subjects  are  the  current  taste  of  the 
North  Americans,  sometimes  varied  by  gold-digging 
scenes.  Mexico  and  South  America  have  also 
saints  and  scriptural  subjects,  intermixed  however 
with  buffslo  hunts  and  cock  fights,  as  their  stand- 
ing decoration.  Regarding  China  I  am  not  able  to 
give  an  idea,  never  having  had  an  opportunity  of 
seeing  a  decoration  for  that  country. 

Having  shown  that  there  exists  a  demand  for 
decoration  peculiar  to  every  country  where  there  is 
a  watch  trade,  it  follows  that  the  manufacturer  has 
only  to  tell  the  artist  he  requires  a  decoration  to 
suit  the  taste  of  any  particular  countiy,  and  the 
artist  acquainted  with  tne  difierent  styles  is  able  to 
execute  tnem,  the  decoration  being  left  entirely  in 
his  hands,  except  in  some  few  instances.    This 

gives  rise  to  a  competition  among  the  artists  to  pro- 
uoe  the  newest  and  most  beautiful  designs.  To 
enable  them  to  do  this,  they  are  obliged  to  study 
drawing  in  all  its  various  branches;  and  I  think 
1  am  correct  in  stating  that  every  master  is  com- 
pelled to  send  his  apurentices  to  the  drawing- 
school.  There  is  a  oivision  of  artists  for  the 
different  branches  of  decoration,  and  very  few  excel 
in  all.  There  are  establishments  solely  occupied 
with  dial-finishing,  while  others  are  employed  only 
in  decorating  the  watch  cases.  The  decoration  of 
domes  forms  also  a  separate  employment.  In 
Geneva,  with  very  few  exceptions,  engine-turning 
and  engraving  are  carried  on  in  separate  establish- 
ments ;  while  in  the  mountains  of  Neufchatel  these 
two  branches  of  the  business  are  in  general 
/Carried  on  together.      How  far   the    artists    of 


Switzerland  have  advanced  in  this  branch  of  deoo^ 
ration  is  proved  by  the  Reports  of  the  three  Great 
Exhibitions;  and  I  believe  the  free  competition 
which  the  manufacturers  allow  them  is  one  of  the 
chief  causes  of  their  advancement.  Yet  I  must 
observe,  these  artists  have  an  advantage  over  us  on 
account  of  the  flatness  of  their  cases,  which  admits  * 
of  the  engravings  showing  with  more  effect. 

We  hear  mudi  spoken  of  the  cheapneu  of  en- 
gravings in  Switzerland  in  comparison  with  thoie 
executed  here,  and  also  of  the  low  waoes  given  to 
the  artists.    For  my  part,  I  have  not  this  opinioni 
for  when  I  compare  the  prices  paid  dmring  my 
sojourn  there  witn  those  or  the  present  time  here, 
I  find  that  for  work  for  which  a  franc  was  paid  in 
that  country  a  shilling  would  be  paid  in  this;  and 
since  that  time  I  am  informed  higher  prices  have 
been  ^iven ;  and  from  my  own  experience  I  know 
there  is  about  the  same  difference  in  the  general 
expenses  of  living?  How  is  it,  then,  that  we  hear 
always  that  the  Swiss  watches  are  more  elegantly 
decorated    than    the  English,    and  which  is    in 
reality  the  case  ?    I  beheve  the  fault  lies  not  with 
the  English  artist,  but  with  his  employer^  who  in 
most  cases  limits  his  skill  to  the  execution  of  his 
own  fancy,  without  considering  that  the  artiat  has 
spent  years  in  the  cultivation  of  his  taste.     In  aU 
the  other  branches  of  engraving  English  ardsta  are 
of  as  high  standing  as   any  of  their  continental 
competitors,  and  in  some  even  far  surpass  them— 
for  example,  in  medal  engraving,  and  in  armorial 
bearings.     1  have  seen  some  wonks  of  art  executed 
by  Mr.  Donalds,  which  display  so  much  taste 
and  skill  that  I  think  it  is  quite  impossible  to  sur- 
pass them;  and  there  are  engravings  by  the  late 
Mr.   Habbbl,  which  are  worthy  to  be   placed 
beside  the  works  of  the  best  artists  of  Switzmand; 
and,  without  doubt,  there  are  many  worka  of  English 
artists  deserving  of  the  highest  praise  which  I  have 
not  had  the  ^tification  of  seeing.    I  must  not 
here  omit  the  just  tribute  due  to  the  real  artistieal 
productions  of  Mr.  Fauchbrre,  who  excels  in  the 
particular  style  of  decoration  he  now  executes.    I 
believe  I  am  justified  in  saying  that  all  these  artists 
of  excellence  enjoy  full  hberty  to  follow  their  own 
ideas;  and  this  is  the  best  explanation  1  can  give 
why  the  generality  of  Swiss  engravers  have   the 
advantage  over  us.     If  the    English    employers 
would  aUow  their  artists  free  scope  for  the  executiaa 
of  their  own  taste,  after  the  manner  of  Switzerlandy 
I  believe  we  should  very  soon  so  far  advance  as  not 
to  be  exposed  to  the    humiliating  remark,  that 
/areigners  must  be  employed  on  artiaiieal  worki. 
Another  great  advantage  for  the  Swiss  artist  is,  that 
be  receives  his  watches  by  at  least  half  dozens  at  one 
tii^,  and  the  cases  of  the  difierent  manufacturers 
are  so  equal  in  shape  as  to  cause  them  no  incon- 
venience in  changing  their  designs  according  to  the 
shape  of  the  watches;  and  it  cannot  have  escaped 
the  eye  of  the  manufacturer  that  sometimes  he  has 
seen  a  peculiar  pattern  on  a  watch  case  which  has 
shown  to  great  advantage,  but  the  striking  effect 
was  lost  when  transferred  to  a  case  of  a  cuflferent 
shape.    As  much  taste  is  required  in  selecting  the 
patterns  for  the  decoration  of  watches  as  skill  in 
the  execution  of  the  designs ;  for,  as  Burke  says, 
"  It  is  known  that  the  taste  is  improved  exactly  as 
we  improve  our  judgment,  by  extending  our  know- 
ledge, by  a  steady  attention  to  om*  object,  and  bf 
frequent  exerdses." 
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I  tnut,  in  the  diaetHiian  following  thit  addnts 
man  U^t  will  be  thrown  oa  tha  tabjeiA  than  I 
bxn  Ken  able  with  my  feeble  effort*  to  accom- 
"I  have  fiuled  in  my  endeavour  to  place  a 
t  befim  jon,  do  not  attribute  it  to 


nnwUlhupeu,  bat  to  myimperfbot  knowledge  of 
the  Bngiuh  language. 

A  Tote  of  thank*  to  Ur.  Schweixer  wm  mored  by 
Hr.  S.  JackaoQ,  and  Koonded  by  Mr.  KlaftcnbctgCTi 
which  wa«  earned  unanimouilj. 
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ezeGnting  theaa  in  such  a  wuj  M  to  b«  certain. 
Tbey  augment,  sajs  U.  Le  Boy,  the  fricdon} 
and  the  risks  of  stopping  are  greater  in  pro- 

(OMfrnwdyhm  pn^e  85.)  portion  to  the  nnmtier  of  piecefl. 

PAliT  fv  ^"^^  '^  there  are  found  lo  man;  inconTe- 

^A&T  IV.  niences  in  remontoirs*  applied  to  clocka,  whose 

Ar£ler  oiwrvoribn*  oit  the  Conttructicn  oj  site  is  arhitrarf,  and  l)e8idea  are  made  to 

Su  Jftm  Wattk,  bt/  wAi«A  we  confirm  Ihe  remain   in  a  temperature  that  varies  Terj 

athantagei  of  lit  nutkodt  which  are  need.  little,  on  land,  and  in  cities  where  we  find 

— Diffleultue  iA  tome  of  thete  melhodi  workmen  to  repair  them  ;  what  ma;  not  be 

tVMOrsiZ — Reoapitutation,  SfO.  objected  against  this  prsctice  in  works  whose 

I  propose,  in  this  Fourth  Part,  to  clear  up  ""."  '""a""*  ieaiooi  beaidss  to  reoeiv. 

some  aSi  that  I  could  not  giJe  with. uffl-  ~.»"»»»1  "■«'»"?.   »  1|=  "™'»i  '"'".•U 

dent  eitent  in  the  preceding  without  removing  °'™""-  ">  "P""""  "he  eilreme.  of  dilTe- 

one  olject  ftom  sn«her,  which  when  hrought  "'°'  '•mp..»  "res,  and  to  l)o  alw.j.  either  at 

together  mntnallr  render  each  other  mire  ■"•  ?'  "  P'*"^  ^"""""  "  •'"f"'  ""''• 

inielligible.  ™'"' ' 

On.  of  tho«>  which  mosl  require,  tn  he        T'^  "»''?  ">  '.'"  '"?"• .'  ■";''  ""'"'''' 

explained  U  the  aunrs/brrs.  n«!ful  .n  watches  whore  the  vibration,  of  the 

Thi.  pu  of  m,  witch,  perhaps  mav  to  P'S"'"™  "•  »<»  uochronom  and  where  it 

some  person,  appear  noglectS.     It  ha.  no  ''"T?"^  ""■"  ''». '»t'°"  »''"!  '"PI"* 

fusee  J  nor  havj  I  used  the  molhod.  which  i'"'!"  '^  P"'  ■»  °f"»»  'j 'k«  ""n"  '»"»• 

Messrs.  Leibnitz'  Hook,t  Huygen^l  Sullv.S  '  ""J"''  "  "'"'''.  ^  .nperduons.  and  even 

Harrison,!  and  other.  haioappUed,i.  render  '''•»'™l«8~"«    "■    mine,   where  the  very 

the  magnitnde  of  the  vibratioi  and  the  force  P"""'"'  regoUlor  niak«>  it.  vibrationa  i«. 

which  nanntain.  them,  oon.tant.    According  fl-™™'  ■ , '" .  •«*«'.  •'  ■<"».  "<«  J"^J  •'• 

to  tbh  mMbod  Ihe  watch  has,  we  know,  tw5  ^T"''  elssl.o.tjr  o(  the  munspring,  nor  the 

motive  fcioe.!  of  which  one,  that  onl,  moves  f^°f  °!  ""=  ""■"'-"fl'-     B""''^  ''" 

the  last  or  the  two  last  wheels,  is  wound  up  ""  ''?™"»"'  .<>f  "/  !»''"■">  "■?  ■»  """l? 

br    the   other,     which    being    succee.iv.lv  T'l  '°       "T  'T. ""'' "?  f'"°°°,'"' 

stopped  or  put  at  Uberty  bj  mein.  of  a  detent^  !?'  '""  "'"'''  ''°'  '»°»°'.  "■"   "^  °»''» 

become,  foingn  to  the  renhtor.  ''  "   """"J  "P  the  machine  at  the  nn. 

I  mwu,  that,  .opposing  then  methed.  to  '"i" '  -I"*  >'  """U  he  «>r  to  conHne  our. 

po.~a  any  advantsSrnothing  would  p™.  "''"  »•    ,^"'   IT?"]'   ;"   ""»,  "^  • 

vent  thrir'.pplictten  to  my  chronomoier,  M""""  "  Jl  sensible  in  the  ana  of  vibra- 

they  ar.  known  to  men  of  uience  and  artun^  '"'''^''  ""'i''  no  «v«-y  tweke  houi^ 

ami  th.  public  have  been  in   po»ie«ion  7f  ""^  ■■'«'>=  """yfo"' h™" 'h«  di«Bir«ice  in 

them  for  a  long  Ume.     I  mighrhnTcopied  ''?.  "?"  """"j  •"»"'?,."'  ?"  "•  "i";- 

the    nmtlemen  jm   now   cited,   if   I   had  ^''"  '°f^    "''??'  ,"""''\'' J!" -^^  Z'l^ 

thonglit  tbem  n^nsary  or  even  favourable  "PI"*"  '"  ™  "."'"'■  ""     •  ^'?"'.u 

for  my  machine,  but'v.rious  «.perimeot*  ■?7""W"""-     It  would  complica^i  th,  ma- 

«rf  iie  foUowing  re.»n^  have  pre!oit«i  Z  "J"?  '"v?  "°i\"  T'!'  "S"  f  ^  'Z 

from  making  nsl  of  the^  'ho  bn»king  of  the  chain  i  the  watch  would 

let.  IhU   method    render,    the    machine      *  Ii  ii  oaoal,  in  clocks,  to  plus  a  wbrnl  nndsineath 

more  complicated,  and  of  more  difficult  execn-  the   barrel   lonnd  which  the  cord  is  wonnd  that 

tioo  ;   it  require  heaides  tha  common  con-  '"*V" ,""  '*«'''■    Z^"  ^»^' .''"  •^I  ^^^'  ^ 

.,»..•: .    J  .     1  J  t.     I  taming  io  ■  contrarj  direction  to  lie  usual  motion  1. 

■imcuona,  a  detent,  a  .pnng,  a  wheel  or  a  ,h,clit   To  lb.  biurrl  ii  auacbcd  a  rucbw  «id 
~ click,  which  preTonia  it  from  taming  the  way  ii  ie 

■  Joomal  da  Sarana,  li7S.  drawn  by  tha  weiKbi,  and  of  coane  iha  weight  can    - 

■  Ibid.  therefore  only  descend  by  tba  motion  nf  the  whol» 
t  Uorologta  OMnialorU.  train  of  wliccU  tbat  pra  action  to  the  clock.  Thia 
9  DeMTijxion  d'nna  Pcndnle  Marine,  Vol  36,  Ho.  coatriTaace  ia  called  a  remoUair  by  the  French  artiMa. 

103,  Dee;  IBM.  See  Alexander,  Tiaittf  Qeo.  det  HortogeiV  P- W^~    . 

I  Garctte  da Commeroe.  T.S.IIL 
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not  go  when  winding  up  (an  indispensable 
thing  in  a  watch  where  two  seconds  is  a 
considerable  object)  without  having  recourse 
to  complicated  methods,  the  greater  part 
defective,  especially  in  the  present  case, 
where  nothing  can  be  too  simple  for  sailors. 

The  omission  of  the  fusee  gives  likewise  to 
mj  watch  a  very  essential  property,  which  it 
would  have  been  deprived  of  by  the  methods 
of  Messrs.  Leibnitz,  Sully,  Harrison,  &c. 
"Ae  who  makes  use  of  it  is  always  by  this 
means  able  to  see  whether  the  fundamental 
principle  on  which  this  kind  of  work  ought 
to  be  constructed  is  found  there;*— I  mean 
the  perfect  isochronism  of  the  long  and  short 
vibrations,  which  will  be  verified  by  ob- 
serving  the  rate  of  the  watch  during  the 
whole  course  of  the  spring. 

OBSfiRyATiON  II. — On  the  tuipenston  wire. 
—-This  wire  is  absolutely  necessary  to  avoid 
friction,  which,  without  it^  would  take  place 
in  the  extremity  of  the  lower  pivot  of  the 
balance,   and    to    preserve  its  freedom,  on 
which,  as  has  been  demonstrated,  depends  all 
the  regularity  of  the  clock.     An  experiment, 
which  I  have  repeated  several  times,  suffices 
to  show  how  essential  it  is  that  so  powerful  a 
balance,  whose  mass  is  so  considerable,  should 
be  thus  suspended.     I  took  away  the  suspen- 
sion wire,  and  I  suffered  the  lower  pivot  to 
rest  on  a  plate  of  tempered  steel,  well  polished 
and  thoroughly  hard.     Three  days  afterwards 
this  plate  was  worn  at  the  place  of  the  pi?ots, 
the  arc  of  vibration  was  considerably  dimi- 
nbhed,    the  freedom    of    the  balance  con- 
sequently very  much  altered,  and  the  accuracy 
of  the  machine  destroyed.     I  substituted  for 
the  steel  plate  a  polished  agate,  and  the  same 
effect  again  took  place.     Lastly,  to  see  whether 
when  the  weight  of  the  balance  was  diminished 
on  the  agate  the  wear  would  not  cease,  I 
replaced  the  suspension  wire.     I  attached  its 
upper  extremity  to  a  lever,  and  I  put  a  weight 
on  the  other  arm  of  this  lever,  so  that  the 
balance,  exceeding  the  weight  a  little,  rested 
very  gently  on  the  plate  of  steel  or  the  agate. 
Notwithstanding  this  precaution,  the  freedom 
was  again  very  much  altered  by  this  slight 
friction ;  the  plate  and  the  agate  both  were 
worn,  although  much  less  than  before ;  whence 
arose   the  inconveniences  above  mentioned. 
It  appears,  therefore,  absolutely  necessary  in 
these  kinds  of  works  that  the  regulator  should 
be^  suspended  by  a  harpsichord  wire,  as  the 
foliot  was  formerly  by  two  threads  of  hemp 
or  silk.     In  the  first  attempts  which  I  made 

•  To  receive  this  advantage  more  completely,  I 
leave  the  spring  to  open  thoroughly,  so  that  the  watch 
goes  as  hours,  bat  in  common  practice  we  stop  the 
spring  at  about  one  turn. 


with  thb  machine,  nearly  twelve  years  ago^* 
instead  of  using  harpsichord  wire  to  suspend 
it,   I  used  a   piece  of  thin   narrow  spring. 
Several  experiments  (by  which  I  found  that 
the  different  vibrations  of  a  body  thus  sus- 
pended were  much    more   isochronous  than 
those  procured  to  the  same  body  by  a  spiral 
spring)  induced  me  to  make  the  regulating 
spring  of  my  watch  of  this  suspension  spring, 
and  to  omit  the  spiral  spring  ;  but  I  soon  per- 
ceived that,  to  approach  isochronism  nearly, 
it  would  be  necessary  that  this  regulating  and 
suspending  spring  should  be  very  long  ;  this 
would  render  the  machine  very  unwieldy  in 
a  ship.     At  last  I  arrived  at  the  isochronism* 
of  the  vibrations  by  combination  and  a  certain 
proportion  between   the  spiral  (of  which  I 
found  the   long   vibrations  slower  than  the 
short)  and  the  suspension  spring,  which 'gave 
me,   on  the    contrary,   the  short  vibrations 
slower  than  the  long.     This  method,  like  the 
preceding,  required  a  very  long  suspension 
spring ;  whence  arose  various  inconveniences. 
It  was  at  first  difficult  to  be  assured  that  the 
spring  was  sufficiently  straight,  and  that  the 
balance  was  attached  in  such  a  manner  that 
its  weight  acted  in  a  line  along  the  middle  of 
the  breadth  of  the  spring  throughout  its  whole 
length  ;  without  this,  however,  it  produced  a 
very  disadvantageous  friction,  and  a  difficulty 
in  each  vibration.     Moreover,  the  weight  of 
the  balance  was  not  sufficient  to  stretch  thb 
spring  perfectly;  it  was  hardly  possible  for  it 
not  to  be  bent  a  little  in  some  part  of  its 
length :    these    curvatures    diminishing    by 
shocks  and  heat,  or  augmenting  by  cold,  there 
arose  irregularities  difficult  to  prevent.  Lastly, 
the  distance  at  which  the  elastic  force  acted, 
being  only  equal  to   half  the   width  of  the 
spring,    the    least    differences   which   might 
happen  in  the  situation  of  this  spring,  whether 
by  the  small  play  of  the  balance  in  its  holes^ 
or  by  other  causes,  could  not  but  have  some 
influence  on  the  manner  in  which  it  acted ; 
this   does   not   happen  in  the  spiral  spring, 
which  acts  always  at  a  considerable  distance 
from  the  axis  of  the  balance. 

All  these  inconveniences  are  prevented  by 
the  harpsichord  wire.  It  is  so  small  that  it 
can  have  but  little  influence  on  the  vibrations; 
it  may  be  made  much  shorter ;  it  is  exactly 
stretched,  and  without  curvature  throughout 
its  whole  length ;  and,  being  round,  we  may 
be  certain  at  first  sight  that  all  its  parts 
agree  with  the  axis  of  the  balance.  To  this 
it  may  also  be  added,  that,  by  the  operation 
of  drawing  the  wire,  we  are  assured  that  the 
substance  of  which  it  is  composed  is  homoge- 

*  See  the  sealed  paper  which  I  left  with  the  Seeir^ 
taiy  to  the  Academy  m  1754,  the  £zpoi<  Soodact, 
pages  40  and  43. 
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neoua  and  pliant,  such  as  it  ought  to  be  for 
Ibis  suspenaioo.  I  have  said  it  is  necessary 
for  the  wire  to  be  fine.  Experience  has 
proved  to  me  that  without  this  it  would  re- 

Siire  to  be  ▼er)r  long,  which  would  render 
e  machine  cumbersome.  Having  taken,  to 
f  i|^>end  a  balance,  a  thicker  harpsichord  wire, 
of  about  foqr  inches  long,  I  remarked  that 
the  motion  of  the  regulator  lost  with  the 
greatest  readiness  until  it  was  reduced  to 
deacribe  only  four  or  five  degrees,  and  then  it 
remained  as  long  a  time  in  motion  as  if  it  had 
been  eitiier  very  long  or  very  small  i  whence 
I  eonc-uded  that  the  motion  is  not  lost  so 
readily  io  a  large  arc,  that  because  the  parts 
touched  they  formed  an  obstacle  in  some  de- 
gree insurmountable,  or  experienced  a  con- 
siderable friction  of  the  parts  one  against  the 
other ;  whence  it  is  evident  that,  a  suspension 
spring  being  necessarily  much  more  extensive 
in  ita  widih  than  a  wire  in  its  size,  it  can  but 
be  Yeij  long,  and  consequently  very  embar* 
naaing. 

Independently  of  the  defects  which  we  have 
before  remarked  in  it,  the  necessity  of  using 
a  very  fii^e  suspension  wire  (by  having  re* 
oonrse  to  the  means  which  I  used  to  place 
this  wire  out  of  the  way  of  aocidents,  to  which 
ita  fineness  exposes  it)  is  therefore  proved. 
(See  Article  YIII.,  Part  III.) 

OaasBYAnON  III.—  On  the  substance  of  the 
regulator, — Steel  appears  to  me  preferable  to 
construct  the  balance  of;  being  a  substance  less 
dilatable,  more  solid,  and  less  variable  by  the 
effect  of  heat,  than  brass,  &c.  The  fears  of 
magnetic  influence  are  not,  in  my  opinion,  of 
any  consequence.  For  them  to  have  any 
foundation  it  would  be  necessary  for  this  ba- 
lance to  acquire  poles,  which  can  never 
happen  in  a  body  that  is  continually  changing 
ita  poeition ;  every  effect  which  only  increases 
ita  weight,  or  gives  to  its  mass  a  tendency 
towards  one  side,  would  produce  nothing  in 
the  vibrations,  the  balance  only  acting  by  ita 
inertia. 

OB8BBVATI019  lY.— Oit  the  tnoium  of  the 
Wgitrg.— The  friction  on  the  pivots  of  the 
rdlera  which  contain  the  balance  of  the  new 
watch  ia  almost  nothing,  for  the  following 
reason.  The  pivots  of  these  rollers  have 
ncccaearily  a  little  play  in  their  holes;  whence 
It  happens  that^  when  these  rollers  describe  a 
very  small  arc^  their  pivots  only  rest  on  the 
9dgBB  of  their  lu^es  without  rubbing.  To 
reedve  the  full  advantage  of  this,  and  to  have 
besides  more  freedom,  a  less  resistance  on  the 
part  of  the  air,  &c.,  I  have  only  rendered  the 
irea  of  vibration  as  great  as  the  effect  of 
ihoeks  appeared  to  me  requisite  to  be  pre- 
rented.  Each  vibration  of  the  balance  b  half 
I  sectmd,  and  the  watch  beats  seconds  f  this 


appeared  to  me  the  most  convenient  and  the 
most  advantageous.  I  could  not  have  in- 
creased the  number  of  vibrations  in  a  given 
time  without  increasing  the  operations  of  the 
escapement  also,  and  without  the  freedom  of 
the  balance  suffering  some  diminution. 

Observation  Y,-- On  the  compehsatum  for 
the  effects  of  heat  and  cold, — ^According  to 
the  Gazette  du  Commerce,  and  the  report 
signed  Ludlam,  sent  to  the  Academy,  to 
remedy  the  irregularities  produced  tn  marine 
watches  by  heat  and  cold,  Mr.  Harrison  uses 
a  bar  composed  of  two  thin  pieces  of  brass* 
and  steel,  two  inches  in  length,  riveted  to- 
gether in  several  places,  fixed  at  one  end,  and 
having  at  the  other  two  pins  across,  through 
which  passes  the  balance  spring.  If  this  bar 
remains  straight  in  temperate  heats,  as  brass 
receives  more  impression  from  heat  than 
steel,  the  side  where  the  brass  is  becomes 
convex  by  heat,  and  the  steel  side  becomes  so 
by  cold.  Thus  the  pins,  one  after  another, 
fix  the  parts  of  the  spring  according  to  the 
different  degrees  of  heat,  and  lengthen  or 
shorten  it ;  whence  follows  the  compensation 
for  the  effects  of  heat  and  cold. 

If  I  had  known  this  ingenious  method  be« 
fore  I  thought  of  my  thermometer^  probably 
I  should  not  have  hesitated  to  have  made  use 
of  it  in  my  machine. 

I  considered  some  time  whether  I  should 
not  give  it  the  preference.  I  even  made  some 
attempts  with  this  view.  I  shall  speak  of  them 
presently ;  but,  afVer  having  thought  of  them 
seriously,  and  after  having  put  aside,  as  much 
as  I  could,  that  prejudice  which  we  have  in 
favour  of  our  own  productions,  my  ther- 
mometer appeared  to  me  preferable.  The 
following  are  the  reasons  which  induced  me 
to  judge  so. 

The  first,  which  would  have  prevented  me 
from  making  use  of  it  without  some  consider- 
able change,  was,  that  by  Mr.  Harrison's 
method  the  regulating  spring  does  not  remain 
always  of  the  same  length,  which  I  have 
proved  (Article  III.,  Part  V.)  to  be  abso* 
lutely  necessary.  Likewise,  when  I  endea- 
voured to  compensate  the  effect  of  heat  and 
cold  by  pieces  of  brass  and  steel  riveted  to- 
gether as  Mr.  Harrison's,  I  endeavoured  not 
to  change  the  length  of  the  spiral,  but  to  make 
a  considerable  part  of  the  circumference  ap- 
proach or  recede  by  this  meana  from  the  centre 
of  the  balance.    For  this  purpose  I  used  a 

^  The  aathor  makes  nse  of  the  word  emwe,  which 
IB  oommooly  aaed  to  expreM  copper  ;  hot  in  Mr.  Har- 
rison's pamphlet  it  is  trass  $  we  have  therefore  given 
it  so.  From  this  it  appears  probable  that  the  aathor 
in  other  places  majr  mean  brass,  although  that  is 
commonly  distingnisbed  from  copper  by  cmmrejaime. 
— T.aE, 
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Plat€  I^  fy,  4. 


jpi.r.  jn^,5. 


balance  fjigi.  4  and  5,  Plate  I.)  composed  of 
two  Bemicircles,  each  formed  of  a  piece  of 
brass  and  steel  united  as  in  Mr.  Harrison's 
thermometer  piece. 

(^Tohe  eonfmiteJ.) 


FUSEE  verius  GOING-BARREL. 

To  Ae  EdUor  qfthe  Honhgieal  Journal 

Sir,— As  a  member  of  the  British  Horo- 
logical  InstitntCy  I  trust  jon  will  not  consider 
a  few  remarks  from  me  on  the  subject  of 
going-barrel  watches  out  of  place.  I  was  sur- 
prised, on  perusing  the  report  of  the  Third 
Biscnssion  Meeting,  that  a  subject  of  such 
general  importance  should  be  treated  in  so 
superficial  a  manner;  and  I  consider  that 
Mr.  Jackson's  proposition  to  adjourn  the  meet- 
ing ought  to  have  been  accepted,  as  it  would 
then  have  given  other  members  an  oppor- 
tnnitj  of  stating  their  opinions. 

As  far  as  the  report  goes,  there  is  really  no 
argument  either  for  or  against  the  introduc- 
tion of  the  going-barrel  in  English  watches. 
That  Mr.  Bennett  is  in  possession  of  a  going- 
barrel  watch  which  loses  onlj  15  seconds 
weekly  under  the  drcumstances  mentioned 
by  him,  proves  nothing  as  far  as  principle  is 
concerned ;  and  as  litde  to  the  purpose  are 
Mr.  Jones's  remarks  on  the  six  going-barrel 
Watches,  as  well  as  Mr.  Jackson's  assertion 
that  the  three  eight-day  clocks  which  he  made 
lost  from  100  to  125  seconds  daily  during 
the  last  days.  These  gentlemen  attribute  the 
inaccuracy  to  the  motive  power,  when,  in 
r,  the  regulating  power  was  in  faukf 


and  if  these  time-keepers  had  had  fuseea,  the 
same  fault  would  have  still  existed,  and  a 
variation  even  to  a  greater  degree  would  have 
taken  place  as  soon  as  the  oil  had  lost  its 
fluidity.  The  fusee,  in  both  cases,  would 
only  haye  been  the  means  of  hiding  an  error 
in  the  pendulum  spring  for  a  short  time,  but 
not  of  removing  it.  Did  it  never  strike  theae 
gentlemen  that  their  pendulum  springs  caused 
accelerated  motion  in  the  long  arcs  of  Tibra- 
tion,  and  vice  versa  ;  or,  in  oUier  words,  that 
they  were  too  short  ? 

If  I  am  not  trespassing  too  much  on  your 
limited  space,  I  will  now  give  yon  my  ojnnion 
of  the  principal  faults  in  barrel  watches,  and 
to  which  may  be  attributed  the  reason  why 
this  principle  has  not  yet  been  applied  to  lever 
escapements  with  any  degree  of  success  either 
as  regards  performance  or  economy;  and  I 
think  that  if  the  subject  be  given  due  con- 
sideration, there  is  not  the  siightest  doubt 
but  that  such  alterations  could  be  made  in  the 
calibre  at  present  in  use  as  would  make  it  at 
once  easy  of  construction,  and  to  a  much 
greater  degree  correct  in  performance;  al- 
though I  am  perfectly  of  Mr.  Coles's  opinion 
that  such  a  thing  as  an  adjustment  cannot  be 
got  out  of  a  wheel-barrel  mainspring,  not- 
withstanding the  idea  to  the  contrary  be  sup- 
ported by  such  high  authority  as  M.  Robert, 
of  Paris,  from  whom  Mr.  Bennett  takes  his 
reasoning.* 

Going-barrel  watches  are  made  of  two  dis- 
tinct calibres.     In  one,  the  barrel  is  sup- 
ported on  the  plate  with  the  centre  wheiel 
under  the  barrel ;  in  the  other,  the  barrel  is 
supported  by  a  bridge,  with  the  centre  whael 
over  the  barrel.     Both  have  faults.     In  the 
first-mentioned  the  barrel  can  only  be  one- 
half  the  height  of  the  whole  movement,  and 
leaves  a  very  short  wind-up  square,  but  oo 
the  other  hand  it  has  this  advantage,  that  the 
whole  height  of  the  movement  can  be  used 
for  the  escapement.     In  the  latter,  a  much 
greater  amount  of  spring  power  can  be  ob- 
tained, as  the  barrel  can  be  four-fifths  of  the 
whole  height  of  the  movement ;  but  althoiiigli 
this  calibre  possesses  so  great  an  advantage^ 
the  centre  wheel  occupying  part  of  the  height 
required  for  the  escapement  renders  it  alimA 
unfit  for  the  lever, —  the  escape- wheel  pinioB 

*  Altboogh  Mr.  Bennett  qaotes  M.  Robert  ae  n 
anthority  for  obtaining  an  adjoatment  onl  of  wharf 
barrels,  he  does  not  seem  to  be  aware  that  it  is  Igf 
different  means  to  any  which  he  brooffht  forward  at 
the  Discussion  Meeting.  In  M.  K/a  method  the 
outer  turn  of  the  spring  must  be  free  finum  tl^s  walTcf 
the  barrel  \«  hen  it  is  at  rest  \  conseqneotly  the  spitm 
must  be  veiy  short,  the  arbor  small,  and  a  great  BMh 
tier  of  turns  are  nnused.  See  M.  Kober(*a  artidBii 
«*  La  Science,''  6th  Dec  1855,  Paris  f  also^  later,  ii 
the  ^  lUvm  Chrawmetrique,** 
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and  lever  staff  being  so  inconveniently  short, 
and  the  balance  space  so  small,  that  it  reqnires 
a  workman  of  no  ordinary  capabilities  to 
escape  this  calibre ;  and  if  the  centre  wheel 
be  of  the  proper  proportion,  the  pendulum 
spring  cannot  be  of  sufficient  diameter  to 
ensure  an  easy  and  correct  adjustment.  The 
Swiss  manufacturers  (as  did  also  the  British 
Watchmakers'  Company,  formed  some  years 
since  in  Dean-street,  Soho),  to  avoid  being  so 
cramped  in  height,  make  use  of  the  unpro- 
portionate  long  lever,  in  order  to  pitch  the 
lever  and  escape  pinion  pivot  holes  outside 
the  diameter  of  the  balance ;  the  evil  effect 
of  which,  combined  with  that  of  insufficient 
room  for  the  pendulum  spring,  has  led  to  the 
belief  that  levers  with  ^oing-barrels  cannot 
be  brought  to  that  degree  of  perfection  to 
which  the  Swiss  produce  horizontal  escape- 
ment watches. 

In  conclusion,  my  belief  is,  that  the  prin- 
ciple of  the  going-barrel  can  be  made  as  ap- 
plicable to  lever  as  to  horizontal  escapements, 
-—that  the  calibre,  and  not  the  principle,  is  in 
fault ;  and  that  if  the  subject  be  given  due 
consideration,  the  existing  errors  rectified,  and 
an  universal  measurement  adopted,  Clerken- 
well  will  produce  lever  watches  as  cheap  as 
and  undoubtedly  far  superior  to  those  of  auy 
foreign  country. 

SlEBE. 


PENDULUM    SPRINGS. 

[The  following  commnnication  has  been  recetved 
from  Mr.  Hammersley  in  continaation  of  bis  former 
letter  on  Pendnlniii  Springs.] 

Sir, — I  have  placed  in  the  Museum  of  the 
British  Horological  Institute  some  double 
flat  isometrical  balance  springs  for  watches, 
which  will  secure  all  the  advantages  of  the 
cylindrical  spring  without  increasing  the 
thickness  of  the  watch,  which  cannot  be 
aToided  in  the  use  of  cylindrical  springs. 
With  this  improved  spring  I  can  guarantee  a 
lever  watch  to  gain  sufficiently  in  the  short 
vibrations  to  compensate  for  the  natural 
tendency  to  lose  from  the  thickening  of  oil 
and  change  of  position,  so  that  a  lever  watch 
may  be  made  to  keep  to  a  nearly  uniform 
rate. 

Some  may  have  doubts  on  this  point ;  but, 
after  considerable  experience  in  adjusting 
lever  and  duplex  watches,  I  can  confidently 
affirm  that  this  spring  will  answer  every 
requirement,  as  regards  time,  without  a  regu- 
lator. And  1  expect  by  this  improvement  to 
have  more  control  over  the  long  and  short 
vibrations  than  with  any  other  spring  which 
has  yet  been  made. 


Watches  that  are  properly  made,  with  a 
flat  spring,  if  a  few  things  be  attended  to 
which  I  shaU  mention  hereafter,  might  always 
be  sprung  without  a  regulator,  as  I  have 
always  found  that  in  watches  that  I  have  ad- 
justed and  made  the  escapements  myself,  I 
have  been  able  to  keep  them  under  control  by 
the  timeing  screws  alone. 

One  lever  watch,  which  I  had  adjusted 
with  a  flat  spring,  without  a  regulator,  was 
sent  out  with  a  gaining  rate  of  one  second 
per  day.  At  the  end  of  two  years  it  was 
brought  back  to  be  cleaned,  and  was  still 
gaining.  This  occurred  twice,  and  in  both 
instances  it  was  six  minutes  fast,  and  at  no 
period  during  that  time  had  it  been  more^ 
though  it  had  never  been  regulated. 

I  have  found  by  close  observation  that 
half  a  turn  of  the  timeing  screws  is  quite 
sufficient  to  regulate  all  the  lever  watches 
that  I  have  sprung  either  with  or  without 
regubtors. 

J.  Hamvehsut. 

Bedford  View,  Bristol. 


ON    THE    PREPARATION    OF    OIL 
FOR  HOROLOGICAL  PURPOSES. 

To  the  Editor  of  the  Horological  JoumaL 

Sir,— In  the  years  1814  and  1815  I  was 
in  the  Arctic  regions,  and  I  remarked  that 
train  oil  stood  more  cold  than  any  other^  and 
that  a  portion  of  it  never  congealed.  This  was 
the  oltine^  which  we  preserved  and  applied  to 
our  chronometers,  and  thus  kept  them  per- 
forming through  the  Arctic  winter.  To  pro- 
cure a  stock  to  bring  away,  not  having  suffi- 
cient blubber  to  extract  the  oleine  by  exposing 
it  to  the  frost,  we  took  in  the  summer  more 
blubber  from  a  fresh-slain  whale,  melted  it 
down  slowly  with  a  handful  of  garlic  in  the 
kettle  with  it ;  then  again  boiled  it  with  garliC| 
which  took  away  the  fishy  smell,  and  washed 
it  repeatedly  with  distilled  water  to  free  it 
from  salt.  We  then  to  sixteen  ounces  of  oil 
added  twenty  ounces  of  distilled  water,  and 
sixteen  grains  of  sttbcarbonale  of  potash, 
shaking  the  vessel  several  times  for  a  few 
days  ;  then  poured  it  into  other  glass  vessels, 
letting  it  stand  exposed  to  the  light  for  four- 
teen days,  and  after  this  skimmed  the  oleine 
off  the  top. 

This  oil  did  not  congeal  during  the  winters. 
We  also  prepared  oil  by  manipulating  precisely 
in  the  same  manner  except  using  the  potash. 
Instead  thereof  we  separated  the  stearine 
from  the  oleine  by  adding  to  the  oil  absolute 
alcohol,  shaking  ail  together  in  a  vessel,  and 
pUcing  that  vessel  in  a  copper  filkd,  with. 
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•fld  beatiag  it  to  within  tea  degrees 
•f  ^nrit  boiling;  after  thia,  poored  tbe  con- 
.leoto  into  a  ahallow  Tesady  and  placing  it 
•over  the  copper  of  boiling  water  drore  off  the 
j|nrit  bj  eTaporation,  and  then  drew  linea  or 
furrows  through  the  whole  thickness  of  the 
lattj  matter  contained  in  the  shallow  vessel ; 
after  the  spirit  evaporated|  tnming  the  ves- 
ImI  tip  at  an  inclined  angle  of  GO  or  80 
4^reesy  the  pure  oleine  slowly  drains  off  into 
a  reoeiver  placed  for  the  purpose.  This  oil  is 
very  ei^pensive,  as  you  will  get  but  a  small 
(Quantity  of  oleine^  but  it  will  endure  as  much 
iSold  M  brandy,  and  is  ineorrosive.  I  ought 
to  have  stated  that  in  making  the  last-named 
oil»  we  neotralined  the  add  by  keeping 
shavings  of  lead  in  it  for  six  months,  and 
then  d^santing  it  off. 

Another  method  we  resorted  to  with  olive 
oily  when  it  was  solidified  by  cold.  We  cut 
slices  from  the  mass,  and  pressed  them  be- 
tween  several  folds  of  bibulous  paper  placed 
h^ween  slabs  .6f  stone  to  keep  them  cold  ; 
when  the  paper  became  saturated  vnth  the 
oleine,  we  removed  it  into  water,  and  there 
squeezing  out  the  oil,  it  floated  on  the  top  and 

Iras  skimmed  off.  The  acid  was  neutralised 
y  lead  scrapings,  and  manipukted  with  the 
akbhol,  as  in  the  process  of  the  former  oil. 
This  oil  is  also  ineorrosive,  and  will  endure 
twenty  degrees  of  cold  without  congealing. 
There  is  no  necessity  for  the  use  of  alcohol  in 
making  this  oil  for  general  purposes ;  but  if 
for  use  in  the  Arctic  regions  it  may  be 
necessary,  inasmuch  as  a  small  portion  of 
fiitty  matter  will  be  separated  by  the  alcoholic 
process.  This  oil  may  at  any  time  be  pro- 
cured by  exposure  to  artificial  freezing. 

'  Kingston  on  Thamei,  c    j^^r^ 

ISth  Jaoaary,  18S0.  °'  ^^^* 


ABRIDGMBNTS   OF 

SPECIFICATIONS  OP  PATENTS 

RXLATDfa  TO  WATCHES,  CLOCKS,  AMD  OTHER 

TIMEKEEPERS. 

Printed  by  order  of  the  Ck>mmi88ionen  of  Patents, 
and  published  at  the  Great  Seal  Patent  Office, 
*    35,  Boathampton-Bolldings. 

(^Conimued  Jirom  poffe  S7.) 

181S,  Janaaiy  as.— No.  4214. 

PRIOR,  GBOROB.~The  inTention  consists  of  an 
addtoiooal  wheel,  and  other  apparatus,  tts  axis  is 
eonnected  and  concentric  with  Uie  pivot  of  tbe  escape 
wheel,  and  the  two  wheels  hare  the  same  nnmber  of 
leetb.  Round  tbe  axis  is  coUed  a  spural  or  helical 
qMring,  one  end  of  which  is  attached  to  tbe  axis,  and 
tfie  other  to  the  renovator  which  is  screwed  on  the 
orthsfMspsw^e*    Wlwi  iMi  9lT0l  is  Imad 


by  tbe  SMua  ^ring,  the  movator  winds  xsp  tSbm 
tpnngf  nntil  one  of  the  teeih  of  the  escape  wheel  ii 
stopped  by  the  detent.  When  tbe  balance  is  set  in 
motion,  the  additional  wheel,  whose  teeth  impd  the 
balance,  being  unlocked,  removes  a  lifting  piece  whidk 
is  connected  with  the  detent  of  the  escape  wheel,  m^ 
allows  this  to  proceed  forward  another  tooth,  and  the 
renovator  winds  up  the  spiral  spring  as  before. 

[Printed,  5dL    See  Repertory  of  Arts,  vol.  34  (seeoarf 

sen'efX  P-  1 ;    and  Rolls  Chapel   Reports,  8th 

Report,  p.  124.] 

1818,  December  5.— Ko.  4317. 

8EYFVERT,  FaaDSBiCK  WiLLiiM.--Newamage- 
ment  and  construction  of  the  repeating  moCiaii,  bf 
whidi,  the  inventor  says,  **  I  am  not  only  enabled  to 
'*  reduce  the  repeating  motion,  as  heretofore  nsed,  to 
**  more  simplicity  by  saving  the  erinnelier  aneiaaiiber 
**  with  its  chain  and  varrels  and  hour  snail  (limasoo), 
'*  but  the  rest  of  the  work  can  be  done  with  kss 
^  trouble,  and  of  course  less  expence.  My  inventioB 
"  is  applieable  to  repeating  watches  and  repeating 
*^  docks,  with  or  without  running  wheels  and  to  docks 
*'  and  clock  watches." 

[Printed,  Sd  8ee  Rolls  Chapd  Reports,  8th  Report, 
p.  128. 

1820,  May  19.— No.  4465. 

MA88ET,  Edward.^"  Improvements  in  the  ceo* 
"  struction  of  chronometers  and  pocket  watches." 
[No  Spedfieation  enrolled.] 

1820,  October  20.— No.  4501. 

PREST,  Thomas.— A  brass  wheel  whose  teeth  have 
a  double  action,  vertically  and  laterally,  is  moved  by 
turning  a  pendant  knob,  and  thus  gives  motion  to  a 
wheel  fixed  upon  the  square  of  the  baird  arbor,  there* 
by  winding  up  the  main  spring. 

[Printed,  Bd,  See  London  Journal  (ASmpIm's) 
vol  2,  p.  173.] 

1821,  January  27.^No.  4530. 

COLE,  Jamxs  Fanousox.  —The  escapement  Is  de- 
tached, the  improvements  consisting  in  the  appUcatioa 
of  a  safety  pin  to  a  detent  with  pivots,  a  losing  plate 
to  the  balance  axis,  and  the  return  or  nnlo<&ing  spring 
in  A  reversed  position.  The  balance  is  in  form  a 
circular  plate,  flat  on  one  dde,  and  turned  hoUow  on 
the  opposite  side  to  such  a  depth  as  will  leare  no  more 
substance  or  thickness  than  is  sufficient  to  firmly 
support  the  run.  The  effect  of  beat  and  oold  on  this 
chronometer  is  compensated  by  a  curb,  which  cnrb  is 
actuated  by  a  compensator,  the  motion  of  whidi  in 
one  direction  increases  and  in  the  contrary  direotion 
diminishes  the  acting  length  of  tbe  balance  spring. 

The  aforesaid  curb  and  compensator  are  so  eon- 
nected with  the  balance  cock  and  the  apparatus  for 
adjustment,  that  by  turning  with  a  key  «  tangent 
screw,  the  time-regulating  piece,  compensator,  curbs, 
index,  and  other  parts  thereunto  affixed,  will  be  set  in 
motion,  and  the  acting  length  of  the  balance  spring 
(hereby  varied. 

[Printed,  7(2.  Bee  London  Joamal  (AMoaw'sX 
vol.  4,  p,  S8.] 


mmmi^mb^] 


THE  HOROLOGIOAL  JOUBNAI.* 


rioi 


1821,  Jantuffj  97.— No.  4581. 

ARNOLD,  JoHX  BooKB.  ^  EzpanBion  balance  , 
oonsuU  of  a  straight  expannon  piece  ribrating  about 
its  own  centre^  the  upper  part  being  of  bran,  and 
aelled  on  the  lower  part,  which  is  steel.  A  weight  is 
screwed  on  to  each  end;  and  these  weights,  being 
•crewed  nearer  to  or  farther  from  the  centre,  will  alter 
the  mean  time,  and  cause  the  Tibrations  to  be  fi&ster  or 
slower.  Two  steel  arms  bang  down  at  right  angles 
from  the  straight  piece,  at  equal  distances  from  the 
centre,  and  at  the  extremities  of  these  are  also  screwed 
weights.  If  the  balance  gains  in  heat  and  loses  in 
cold,  the  weights  must  be  screwed  upwards ;  if  the 
contrary,  downwards;  or,  if  necessary,  the  weights 
most  be  reduced  and  increased  respectively. 

[Printed,  5dL     See  London  Journal  (iVewfon't), 
ToL  9,  p.  173.} 

1883,  Febmarf  9.— No.  4645. 

FATTON,  Frbdsbick  Lome.— An  astronomical 
instrument  On  the  face  of  the  instrument  are  three 
dials  ;  one  of  which  revolves,  completing  a  revolution 
everf  minute,  and  is  divided  into  periods  of  5  seconds 
each  ;  the  other  two  are  fixed,  and  their  hands  are 
made  to  go  round,  one  in  every  10  minutes,  and  one 
in  every  5  hours  respectively.  Inside  the  instrument 
is  a  plate,  one  end  of  which  is  moveable  on  an  axii^ 
and  at  the  other  eod  is  placed  a  standard,  to  which  is 
an  arm,  and  at  the  extremity  of  this  arm  is  a  little 
thing  like  the  nib  of  a  pen,  which  contains  a  little  ink 
or  other  colour,  or  holds  a  pencil  This  arm  is  so 
raised  by  the  said  standard  as  to  be  above  the  revolv- 
ii^  dial.  By  pressing  a  button  on  the  outside, 
certain  machinery  consisting  of  lever,  star-wheel, 
springs,  ftc,  is  worked  upon  so  as  to  cause  the  said 
nib  to  descend,  and  by  an  instantaneous  motion  to 
strike  the  revolving  dial  and  leave  a  mark  or  dot  there- 
on. The  machinery  is  immediately  ready  to  perform 
another  operation  of  the  same  sort. 

Ob  the  axis  of  the  wheel  which  turns  the  10  minutes 
band  is  a  snail,  which,  as  the  wheel  revolves,  pushes 
the  end  of  the  said  plate  which  carries  the  arm,  so  as 
to  cause  the  nib  to  approach  nearer  and  nearer  to  the 
centre  of  the  revolving  dial,  as  the  10  minutes  hand 
accomplishes  its  revolution.  By  this  means,  although 
the  revolvuig  dial  goes  round  once  in  a  minute,  it  will 
show  the  marks  or  dots  without  confusion  during  10 
minutes  At  the  commencement  of  every  10  minutes, 
the  nib  is  made  just  to  ovvrhang  the  circumference  of 
the  revolving  dial,  and  at  the  expiration  of  the  10 
minutes,  the  snail  having  been  carried  once  round,  the 
nib  returns  to  the  same  place  again.  The  instrument 
requires  winding  up  every  5  hours. 

[Printed.  Sd,  See  Bepertory  of  Arts,  vol.  I  (Hkinf 
scftes),  p.  1  ;  and  London  Journal  (iVetpftM's), 
YoL  4,  p.  296.J 
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26 

5  39-86 

0-768  : 
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EXPOSITION  D£  BESAN90N  EN  I860. 

■  •  • 

THE    Council  of .  the  -  British    Horological    Institute  give  notice,   that  a  GENERAL 
EXHIBITION  of-  GU^CKM,  '^atobeb,  jEWBLLERt/'and   Goldsmiths*  Wobk  will  be  opened  at 
Besancon  on  the  Ist  of  Jane,  1860,  nnder  the  patronage  of  H.I.H.  Prince  Nafolvow. 

The  object  of  the  Exhibition  is  to  prove  the  rapid  progress,  and  excellent  quality  of  the  French  Watches» 
and  to  inrm  Forei^  Makers  to  exhibit  their  Work,  and  in  a  peaceful  riTalry  to  evidence  the  progress  mads 
bj  aM  nXtibhs  ti^ards  perfeetion. 

•1%'e  SociBTT  or  EMULATioir,  of  Doabs,  have  forwarded  to  the  Institute  their  Report,  and  a  'PrognaamB 
pf  their  proceedings,  giving  every  information  to  intending  Exhibitors  ;  a  Translation  of  which,  as  well  Si 
the  original,  can  be  seen  at  the  Insticnt^  daring  Office  hours,  from  2  till  8  o'clock. 

Extract  from  Getter^  BuUa, 
<*  Abt.  a.— Exhibitors  should  address  ^e  Secretary  of  the  Exhibition  before  the  1st  of  Marcb,  1880^ 
fndieatii^ 

-  '^  1.  The  name,  Christian  name,  profession,  and  residence  of  the  Exhibitor ; 
**  2.  The  nature,  number,  and  quantity  of  thing^s  to  be  sent ; 
'*  8.  The  space  required—height,  depth,  and  width* 
On  the  advice  of  competent  judges,  the  Executive  Committee  will  decide  on  the  advantages  of  the  S^der* 
^  Art.  7. — The  Committee  will  bear  the  expense  (going  and  returning)  of  things  named  in  Special  Letters. 
*'  Art.  1 1.— Products,  French  or  Foreign,  are  to  be  addressed  to  the  President  of  the  General  Oommission. 
Tliey  must  be  received  between  the  1st  of  April  and  1st  of  May,  I860. 

**  Art.  IS.-^Every  thing  sent  should  be  accompanied  by  an  Advice,  recapitulating  the  points  in  Art.  8, 
with  the  Sigm&nrtB  6f  the  Sender. 
**  Art.  i4.-^The  Committee  will  receive  Productions  from  abroad,  but  will  not  be  answerable  for  the  Duties. 

'**'  Subjoined  to  Oeneral  Rules,  and  appUcahle  to  aU  kinds  of  Productions, 
M  1. — Products  sent  must  be  conveyed  by  the  ordinary  conveyances,  or  by  Express. 
**  2.— The  Committee  do  not  bind  themselves  to  place  all  the  Articles  sent. 
**  8.— The  Committee  are  not  answerable  for  accidents,  ftc" 

**  -Tlie.Ar!tic)es  sent  cannot  (onkss  under  circumstances  very  peculiar,  and  on  the  merits  of  whioh  the  Com- 
mittee shall  decide)  be  removed  till  the  end  of  the  Exhibition. 

**  Pietures,  Objects  of  Art,  Industrial  Produce,  shall  be  bought  according  to,  the  will  of  the  Committee^ 
and  pat  in  lottery  with  the  objects  which  shall  be  left  as  Qifts  by  the  Exhibitors. 

'*  At  t|ie  end  of  the  Exhibition.  Medals  and  Honorary  Mention  shall  be  decreed,  on  the  anthority  of  a 
Special  Jury,  to  the  Works  and  Productions  considered  as  the  most  remarkable." 

The  following  Communication  has  been  received  from  the  Mayor,  President  of  the  Committee  of  the 

Exhibition  at  Besan9on. 
(IVanalation.)  <*  Hotel  db  Besam^on,  Februarv,  1660. 

,  ,,     ,    \  ^^  **  To  the  President  of  the  British  Horological  Institute. 

**,  Bn,-^Ihafe  the  honour  to  acknowledge  the  receipt  of  your  letter  of  the  7th  of  February,  also  of  the 
Knmber  of  the  Journal  in  which  the  Council  of  the  Institute  has  announced  the  General  Exhibition  of  Cloeks 
and  Watdies  at  Besancon. '  < 

**  I  hasten.  Sir,  to  thank  you  for  your  obliging  mediation  with  the  Council  of  the  Institute,  and  to.b^  that 
Honourable  Company  to  continue  a  course  which  cannot  but  have  the  happiest  influence  on  the  success  of  our 
ExhiUtion.       .*•."'. 

*'  Wm^^oi^  $ir,  itfSnre  the'  jnincipal  Chronometer,  Watch,  and  Clock  makers  of  Great  Britain  of  the  excel- 
lent .ve^ej^i;!  that'  thfur  remarkable  productions  will  find  in.  our  Palace  of  Exhibition,  and  of  the  Uve^ 
d^iie.'wqich  ammates  i(s  to  render  them  a  brilliant  homage  before  all  the  Clockmakers  of  the  world. 

**.  I  address  die  same  to  all  the  Members  of  the  Council  of  which  your  Journal  has  furnished  the  names.  I 
also  send  vou  a  certain  number  of  our  Programmes  and  Circulars,  whioh  I  beg  of  you  to  distribute  in  tlis 
manner  wnioh  appears  to  you  to  be  the  most  to  our  advantage. 

**  Will  you,  Sir,  accept  the  assurance  of  our  high  respect.  "  C.  CoxTSsa.^ 

London  Diitrict  Telegraph  Company,  (Idmited) 

On  sind  filer  1st  February,  1860,  the  following  Offices  will  be  opened  for  the  receipt  of  messages  ibr  all 

*'•*    .    ••     ^      - ports  of  London.  -  • 

Central  Station,  No.  58.  Threadneedle  Street. 


BaUil{  OMberHtiiise,  No.  40 
'Bmami^i^SM:;  'Jtohdpn  -RoW , 
CttnberweU  Green,  (West  side) 
Ciunden  TofFn,'^No?r2^  Cornwall  Crescent 
.Chaaceiy  Lane^  ^o.''22    -    -      -     - 
dMuring  Cross,  No.  7  2.. 

CommeKCial  Docks,  Rptheiihithe.        

.Com-  ]|§^pchai^ge,.]ii|ark  Lajse,  (on,^ark^t  Days) 
Daistoa  .Tvraoe.  No.  I      '  .  ju 

Bdgwai«*BMd,No.  94,  GraildJunctiph  Terras 
Greenwich,  London  Street,  conier.of  Rbyid  Hill 
House  of  Commons,  Central  Lobby,  (during  session) 
Islington,  7,  Ruffbrd's  Buildings,  op^te  the  ^'Angel" 
Kennington  Cross,  nesfr  the  **  Horns 


Kingsiand,  I,  Dalston  Terrace,  near  Turnpike  Gate 
Kiug.Williani  Street,  3,  Adelaide  Place,  Ix)ndon-bridge 
Knightsbridge,  No.  21,  Park  side 
Lloyd's,  Boyal  Exchange 
London  Bridge,  Adelaide  Place,  (north  side) 
Mark  Lane,  82;  and.  Com  Skchange  on  Ifanet  Days 
Mincing  ^Lane,  No.  22 
Mile  End,  near  the  Turnpike  Gate 
Oxford  Street,  No.  326  .      . 

Regent  Circus,  No.  43 
Rotherhithe,  Commercial  Docks 
Royal  Exchange,  Lloyd's 
Stock  Exchange 

Threadneedle  Street,  58,  and  Baltic  Coffee  House 
Tariff  of  CiUrqrs  (inclusive  of  delivery.) 

Messsge  of  10  words        ...  ...  ...  ...         4d. 

Message  and  Reply  (each  10  words)         6d. 

Message  of  20  words     6d. 

This  Company  act  as  Agents  for  the  receipt  and  delivery  of  MeSHges  to  all  parts  of  the  irfaff4ffiff  the 
Continent  of  Rurops^  and  ererv  Telegraph  Station  in  the  world. 
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Wc  have  great  pleasure  in  announcing,  on  the  part  of  the  Conncil  of  the  British  Horo- 
logical  Institute,  that  the  Lecture  on  Mineralogy  with  especial  reference  to  the  Minerals  use^ 
in  Watch -Jewelling,  so  kindly  promised  by  Professor  Tennant,  F.G.S  ,  of  King*8  College, 
will  be  delivered  by  him  at  the  Amwell«street  School«room8|  on  Tuesday  the  1 7th  instant,  at 
Half-past  Eight  o'clock  in  the  Evening. 


Classes  for  Instruction  in  Geometrt  and  Drawing. — The  Conncil,  as  announced 
in  our  last  number,  have  made  arrangements  with  a  highly  qualified  Master  to  give 
Instruction  in  Geometry,  and  in  Mechanical  and  Ornamental  Drawing  as  applicable  to 
Horology,  to  such  Members  of  the  Institute  as  may  bo  desirous  of  availing  themselves  of 
this  means  of  improvement. 

Lessons  will  be  given,  at  the  Rooms  of  the  Institute,  in  Geometry  once  a  week,  ani 
in  Drawing  twice  a  week,  as  soon  as  the  names  of  Twelve  Pupils  shall  have  been 
received. 

The  Fee  will  be  5s,  per  quarter  for  the  Geometry  Class,  and  7s,  per  quarter  for 
Mechanical  and  Ornamental  Drawing,  or  lOs,  per  quarter  for  Pupils  joining  both  Classes'; 
the  fee,  payable  in  each  case  in  advance,  includes  all  Drawing  instruments  and  materials 
except  a  board  and  T  square. 

The  Drawing  Master's  Pupils  Specimens  of  Mechanical  and  Ornamental  Drawing  may  be 
seen  by  application  at  the  Institute, 

Special  Notice  to  the  Trade. — The  Council  specially  and  respectfully  urge  upon  Parents 
and  Employers  the  great  importance  of  allowing  those  under  their  care  an  opportunity  of 
attending  these  Classes,  which  are  offered  on  terms  of  great  advantage,  and  which  by  adding 
sound  theoretical  knowledge  to  practical  qualification  must  benefit  them  by  enlarging  their 
understanding  of  mechanical  principles. 

The  receipt  of  a  few  more  names  is  alone  wanting  to  commence  the  course. 

All  particulars  ns  to  membcrdhip  may  be  obtained  on  application  at  the  Institute. 

By  order  of  the  Council, 


Ikfembers  of  the  Institute,  and  the  Trade  at  large,  are  again  e^irnestly  requested  to  lend 
their  co  operation  in  the  promotion  of  Horological  science  by  the  reading  of  Papers  or  the 
delivery  of  Lectures  on  any  subject  connected  with  Chronometer,  Watch,  or  Clock-making 
with  which  they  may  be  specially  acquainted  ;  it  being  considered  that  information  nponr 
any  branch  of  Horological  manufacture  must  be  interesting  to  the  Members  generally. 
Persons  so  disposed  are  requested  to  forward  their  intentions  addressed  to  the  Secretary 
at  the  Institute. 
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The  Second  Annnal  Festival  of  the  Mem- 
ben  and  Friends  of  the  Inatiinte  was  held  at 
the  Freemasons'  THTern  on  the  29th  February, 
when  about  130  geatlenien  were  presenl. 

In  the  absence  of  Valentine  Knight, 
Esq.,  J.  P.,  and  President  of  the  Institute, 
through  itlseas,  the  chair  waa  occupied  by 
Mr.  Jaues  Stoddabt,  one  of  the  Vice-Presi- 
denti  ;  who  waa  supported  by  Mr.  James 
Adams  and  Mr.  £.  J.  Thompson,  Trustees  of 
the  Institute ;  Professor  Tennant,  of  King's 
CoH^e;  Mr.  Cariey,  Mr.  W.  Rowlands, 
Mr,  J.  F.  Colo,  one  of  the  Vice-Presidents  j 
Mr.  B.  B.  Hux,  Treasurer,  and  the  followiag 
members  of  the  Council :  ~^  Messrs.  J.  S. 
Adams,  S.  A.  Brooks,  D.Clarke,  W.  B.  Crisp, 
T.  Gordon,  C.  Gartner,  C.  GuillauiDe,  C.J. 
EUftenberger,  T.  Leonard,  G.  E.  Mylne, 
C.  March,  J.  Murray,  F.  Potter,  J.  Roberts, 
B.  Schweizer,  J.  Shepherd,  T.  Swifi,  E. 
Storer,  J.  Trewinnard,  J.  F.  Watson,  F.  R. 
Warman,  and  L.  J.  Webber.  There  were 
present  also  Mr.  John  Jones,  Mr.  E.  D.  John- 
ion,  Mr.  F,  9,  Notermann,  and  other  eminent 
horologists  ;  with  Mr.  W.  S.  Wilson,  Mr. 
Leonard  CoUmann,  Mr.  J.  Brown,  F.R.C.S.. 
Hr.  J.  Hobbs,  Mr.  D.  Rirolia,  Mr.  C.  Row- 
lands, Herr  Derffel,  Mr.  J.  Faucherre,  Mr. 
Dennis  Macdonell,  and  many  other  risitois. 

The  TOC&l  arrangements  were  conducted  by  the 
celebrated  artiitea,  Mr.  Lawler,  Mr.  Donald  King, 
and  Mr.  Dawson,  whose  exertions  during  the 
erening  gare  great  satisfaction. 

The  OnAiBUAH,  at  the  condamon  of  the  dinner, 
read  the  fallowing  letter  receired  by  him  from  Mr. 
Valentine  Knight : — 

"  8,  Comwall-terraee,  Regent's- park, 
Feb.  23th,  16SA. 

"  Mr  DBAS  BiB,-^!  deeply  regret  my  inability 
to  preside  at  the  dinner  to-morrow  at  the  Free- 
masons' HalL  I  hare  been  confined  to  my  room 
the  last  few  days  with  a  violent  cold,  indulging  in 
the  hope  duly  of  my  being  convalescent  by  Wed- 
nesday; but  I  am  now  compelled  to  eay  I  am 
really  unequal  to  the  duty,  or  be  assured  I  should 
not  be  absent. 

"  With  my  best  wishes  for  the  success  of  our 
Institute^ 

"  Believe  me  jour's  sincerely, 
«  O.  E.  Mylne,  Esq."  «  V.  Knioht. 

The  Cbaum/lk  gave  the  usual  loyal  and  national 
toasts,  which  were  warmly  responded  to. 

The  CBAtBUArf  next  gave  "  The  Science  of 
Hondogv,"  coupling  with  the  toast  the  name  of 
Mr.  J.  F.  Cole. 


Mr.  GoLB,  in  responding,  said  he  nndentood  by 
the  sdence  of  horology,  mathematics  in  all  thcae 
branches  which  coiild  m  any  wav  be  brooght  to 
bear  upon  the  art  of  watch  and  clock  making. 
Instruction  in  these  branches  of  mathematics  «u 
of  primary  importance,  and  he  was  glad  to  see,  by 
the  formation  of   classes  and  other  ttungs,  that 


cessfiil  issue  of  their  endeavours  would  result 
quite  as  much  to  the  good  of  the  public  as  to  the 
good  of  the  trade.  The  effect  must  be,  that  they 
would  be  enabled  to  produce  watches  of  a  superior 
quality,  at  reduced  prices.  He  knew  there  were 
many,  even  in  the  trade,  who,  if  properly  en- 
couraged and  provided  with  needful  appliances, 
could  pursue  the  objects  of  the  Institute  to 
such  a  successful  l^sue,  that  they  would  have 
npthing  to  fear  from  foreign  competition,  Much 
depended  on  the  accuracy  of  their  knowledge 
and  practice  of  mechanical  prinaples.  For 
himself,  he  had  given  -10  years  of  nnremitting 
exertion  to  the  study  of  the  science,  often  sacn- 
fidng  a  whole  night's  repose,  and  never  taking  a 
nngle  week's  relaxation,  and  he  did  fed  satined 
at  having  arrived  at  certain  prin^des,  and 
rejoiced  at  every  opportunity  of  gettmg  them 
carried  out.  But  it  waa  httle  that  a  private 
individual  could  do  to  give  general  currency  and 
gain  general  adoption  for  any  such  principIe^ 
especially  among  the  higher  branches  of  the 
sdence.  He  had  had  great  support,  but  still 
an  inadequate  de^ee  of  support,  and  many  of 
his  views  were  stiU  in  abeyance  for  the  want  of 
the  propeUing  power.  It  was  not  posuble  for  him 
in  these  few  oWrvations  to  convey  what  he  meant, 
but  he  hoped  they  would  be  suffideot  to  inspire 
something  like  a  feeling  of  sympathj  (or  bit 
aims.  It  was  a  common  argument,  that  if  they 
interfered  at  all  with  the  manufacture,  it  would 
only  have  the  efiect  of  stopping  the  progress 
which  under  present  circumstances  was  bdng 
made.  He  did  not  believe  this.  He  felt  cer- 
tain that  the  encouragement  of  reform  —  and 
a  wholesale  reformation  was  needed  —  would 
result  most  decidedly  for  the  good  of  the  trade. 
Mr.  Cole  proceeded  to  enforce  this  assertion  by  • 
reference   to    his  own  experience  ever  since — 10 

S>ars  ago — the  admirable  mechanisms  of  U. 
reguet,  of  Paris,  set  him  thinking  and  contriving, 
and  that  with  success,  to  equal  them  in  beauty 
and  accuracy.     Mi.  Cole  sat   down    amid   load 

The  Chairman  said  that  the  next  toast  he  had 
to  propose  was  naturally  connected  with  the  last 
he  had  given — in  fact,  they  might  have  bem 
amalgamated  in  one — "  The  British  Horologies] 
Institute."  The  doctrine,  to  a  certain  extent, 
they  had  heard;  the  practical  part  had  to  be 
referred  to.    The  Institute  had  existed  about  two 


AMtlL  1, 1860.1 


THE  HOROLOGtCAL  JOUEIyAL. 


105 


years.  The  energies  of  many  gentlemen  had  been 
exerted  in  bringing  it  into  existence.  What  did 
the  Council  propose  to  themselves  aa  the  results 
of  its  working?  The  large  company  present 
showed  the  strong  interest  felt  in  its  existence, 
and  there  must  be  a  conviction  in  the  minds  of 
most  of  the  gentlemen  present  that  good  must 
result  from  it.  What  the  Institute  had  hitherto 
done  was  to  procure  Lectures  to  be  given  by  pro- 
perly qualified  men  upon  the  parts  and  construc- 
tion of  watch  and  chronometer  work.  There 
had  also  been  Discussions,  which,  perhaps,  might 
not  come  up  to  the  mark  of  an  assembly  where 
all  were  perfect  in  elocution,  logic,  and  rhetoric ; 
but  which,  as  far  as  he  had  seen,  had  certainly 
tended  to  the  benefit  of  the  members,  to  the  im- 
parting of  knowledge,  and  to  the  stimulation 
of  the  mental  powers  of  the  mechanics  engaged  in 
the  trade.  There  was,  further,  a  Library  and 
a  Reading-room,  although  watchmakers,  whose 
eyes  were  tired  during  the  day,  might  not  at 
present  have  been  induced  to  avail  themselves  of 
the  advantages  of  the  latter  to  the  extent  they 
might  have  done.  It  was  proposed  to  form  classes 
for  the  study  of  geometry,  and  for  mechanical  and 
ornamental  drawing,  which  would  be  opened  and 
taught  by  competent  teachers  when  the  names 
of  a  sufficient  number  of  pupils  have  been  enrolled. 
The  (Council  had  been  active;  and,  looking  at 
the  varied  objects  of  the  Institute,  he  thought  it 
had  achieved  as  much  as  could  be  expected  of  it. 
All  honour  was  due  to  those  who  had  originated 
the  Institute;  their  names  would  not  be  for- 
gotten. 

The  toast  was  drank  with  great  applause. 

The  Chairman  said  that  they  had  some 
distinguished  visitors  present,  one  of  whom  was 
Professor  Tennant,  the  Professor  of  Mineralogy  of 
King's  College.  Having  alluded  to  horology  as  a 
science,  it  would  not  be  out  of  place  to  connect  his 
health  with  the  toast  which  had  just  been  drank. 

The  health  of  the  learned  gentleman  was  drank 
with  applause. 

Professor  Tennant  was  not  accustomed  to 
appear  before  such  large  audiences,  and  was  not 
prepared  to  address  a  company  of  such  a  descrip- 
tion. The  science  of  mineralogy,  to  which 
reference  had  been  made,  belonged  to  a  depart- 
ment of  considerable  interest,  and  probably  to  no 
men  more  so  than  to  the  practical  jeweller.  They 
had  in  the  mineral  kingdom  upwards  of  500  simple 
minerals,  about  ten  of  which  were  of  great  im- 
portance to  the  company  present  in  their  pro- 
fession. If  he  took  up  a  watch,  he  found  the 
glass  composed  of  mineral  matter — silica.  The 
case,  whether  simple  silver  or  gold,  or  a  mixture 
of  metals,  was  again  derived  from  the  mineral 
kingdom.  The  works  were  obtained  from  the 
same  source,  and  the  mainspring  likewise.  The 
jewel  belonged  to  the  same  class.  To  persons 
employed  in  such  a  manufacture,  a  knowledge  of 
the  principles  of  the  mineral  kingdom  would  be 
of  the  first  importance,  which  might  be  gained  in 
a  short  time;  and  if  they  wodd  do  him  the 
honour  to  come  to  him,  or  if  the  Council  of  the 
Institute  would  allow  him  to  address  their  young 
men  upon  the  subject  at  their  own  place  of 
meeting,  he  should  have  great  pleasure  in  giving 
(hem  «  tecture  on  the  first  principles  of  th^  science 


of  mineralogy  as  applicable  to  horology.    He  was 
specially  at  home  in  addressing  young  men,  who 
were  training  for  any  profession,  on  the  first  prin- 
ciples of  the  science,  whether  they  were  nulitarr 
students  or  others.      On  the  morrow  he  would 
have  an  auditory  of  about  sixty-five  military  ofil- 
cers,  young  men  seeking  for  commissions,  and  who 
would  be  appointed  in  the  course  of  a  few  months. 
That  was  a  most  important  part  of  his  businen. 
He  would  go  with  them  to  the  British  Museum 
to  look  through  its  geological  department.     He 
was  obliged  to  leave  that  festive  board  to  go  to  the 
Society  of  Arts,  where  an  important  paper  was  to 
be  read  upon  the  subject  of  building  stones.    There 
was  no  city  in  the  world  where  worse  materials 
were  used  for  that  purpose  than  in  this  metropolis; 
the  paper,  therefore,  was  of  great  importance,  and 
he  was  anxious  to  say  a  few  words  upon  it.     Such 
instruction  in  the  elements  of   the    science    €i 
mineralogy  he  knew  to  be  very  necessary ;  for  he 
found  persons  engaged  in  their  manufacture  in- 
capable, for  example,  of  distinguishing  one  kind  of 
ruby  from  another.    If  he  were  to  ask  them  the 
difference  between  an  oriental  ruby  and  a  spin^ 
ruby,  they  could  not  tell ;  and  the  same  with  other 
stones  upon    which    they    were   working.      He 
recollected  a  most  remarkable  case  of  error  of  that 
description,  where  a  person  supposed  that  he  had 
a  stone  of  great  value,  and  whicJi  was  estimated  at 
the  mildest  sum  of  ^£'2 1,000.     It  had  firequentlj 
been  shown  to  him  f Professor  T.)  by  the  owner; 
but  when  brought  to  him  after  the  decease  of  its 
possessor,  an  eminent  jeweller  in  the  City,  by  his 
widow,  he  having  examined  it,  told  her  to  take  it 
to  an  institute  and  ask  the  sum  of  ten  guineas  for 
it.    Let  them  only  conceive  the  mortification  of 
that  lady  upon  finding  that,  instead  of  jt^2 1,000, 
ten  guineas  was  the  utmost  value  of  the  stone  upon 
whidi  her  husband  had  set  such  a  price.     Tnat 
was  one  case  out  of  many,  showing  tliat  many 
persons  engaged  in  commercial   transactions   in 
precious  stones  were  in  the  habit  of  making  the 
mistake  of  substituting  one  substance  for  another. 
In  walking  through  the  public  thoroughfares  they 
found  jewels    marked    up    in    respectable    shop 
windows  at  monstrous  prices.     If  the  sellers  oi 
such  articles  were  unacquunted  with  their  nature 
and  value,  what,  in  all  probability,  were  the  means 
of  knowledge  of  the  purchasers  of  them  ?    They 
absolutely  misnamed  the  articles,  and  called  one 
for  another.     The  devotion  of  an  hour,  therefore^ 
some  evening,  whether  in  the  course  of  a  month  or 
a  few  months,  in  their  lecture  room,  to^  the  con- 
sideration of  the  first  principles  of  mineralogy, 
would  be  most  useful,  and  he  snould  be  very  happv 
to  place  his  services  at  the  disposal  of  the  Council 
for  such  a  purpose. 

The  CuAiniiAN  said  that  he  had  a  toast  to  pro- 
pose which,  at  all  events,  would  create  some  httle 
enthusiasm,  and  meet  with  a  hearty  response.  He 
knew  of  no  case  where  men's  feeungs  were  more 
wrought  upon  than  when  a  gentleman,  universallj 
respected,  had  promised  to  attend  and  preside 
over  such  a  meeting  as  that,  but  found  himself 
unable  to  do  so.  Such  had  been  the  case  with 
their  esteemed  fnend  Mr.  Valentine  Knight,  whose 
better  health  he  had  to  propose.  (Loud  cheers.) 
lie  had  ahready  beeu  a  great  benefactor  to  the 
Institute,  to  whkh  ^e  had  that  night  mt  bi| 
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third  subscription  of  ten  guineas.     That  was  a 

substantial  proof  of  his  attachment  to  it.     From 

its  first  establishment  that  gentleman  had  roani- 

fested  a  warm  interest  in  the  undertaking.  Having 

retired  from  business  for  a  number  of  years,  he 

'  was  entitled  to  double  credit  for  allowing  his  mind 

to  revert  to  Clerkenwell,  and  to  feel  such  a  deep 

interest  in  the  prosperity  of  the  members  of  the 

trade  with  which  he  was  formerly  connected.   The 

fact  showed  that  his  heart  was  m  the  right  place. 

\  He  (the  Chairman)  had  Imown  Mr.  Knight  many 

'  years — thirty  at  least — and  had  ever  been  treated 

'  with  kindness  by  him.     Although  he  was  growing 

old,  he  was  the  same  man  he  ever  was. 

The  toast  was  drank  with  the  greatest  enthu- 
'.  siasm. 

The  Chairman  then  rose  to  propose  the  health 
.  of  gentlemen  whose  office  formed  a  necessary  ad- 
junct of  the  Institute.  Whilst  property  was  in 
existence  it  was  necessary  that  someboay  should 
t>e  put  in  trust  thereof.  In  an  Institute  which  con- 
sisted of  some  300  members,  it  was  essential  that 
gentlemen  should  be  appointed  for  that  purpose  in 
whom  the  members  could  have  confidence  that 
their  property  would  be  safe  in  their  hands.  Three 
such  gentlemen  had  been  elected  for  that  purpose 
— ^Mr.  Valentine  Knight,  Mr.  James  Adams,  and 
Mr.  E.  J.  Thompson. 

The  health  of  those  gentlemen  as  Trustees  was 
drank  with  all  the  honours. 
^  Mr.  James  Adams,  in  responding  on  behalf  of 
himself  and  colleagues,  regretted  the  absence  of 
Mr.  Valentine  Knight.    He  looked  forward  to  the 
day  when  the  Trustees  of  that  Institute  would  be 
the  holders  of  a  very  important  property.  He  was 
not  prepared  to  say  when,  but  he  noped  that  the 
time  was  not  far  distant  when  the  Institute  would 
take  that  position  which  he  really  believed  it  ought 
to  occupy.    He  congratulated  the  Chairman  upon 
the  lai^e  company  present,  which  might  indeed  be 
regurded  as  a  proof  of  the  prosperity  which  the 
Institute  might  expect  in  future.    The  members 
had  most  materially  increased  since  the  last  annual 
dinner,  which  showed  the  great  interest  felt  in  the 
.Institute  bv  those  who  were  connected  with  the 
art  of  horology,  which  he  hoped  would  some  day 
take  its  proper  position  in  the  coimtry.     He  was 
afniid  it  had  not  been  hitherto  as  much  respected 
as  it  deserved  to  be.  The  watch  and  clock  makers 
of  England  had  been  looked  upon,  he  was  sorry  to 
say  ynih  some  good  reason,  as  mere  thumb  workers. 
He  did  not  himself  profess  to  be  a  very  scientific 
manufacturer;  but  he  knew  several  workmen  who, 
if  they  had  had  an  opportunity  in  their  younger 
days  of  availing  themselves  of  the  advantages  of 
such  a  society,  would  have  held  a  much  higher 
position  than  they  occupied  at  present.      The 
Institute  had  been  formed  for  the  improvement  of 
the  younger  branches  of  the  trade,  and  he  was 
happy  to  say  it  had  hitherto  been  very  successful. 
He  had  been  particularly  struck  with  the  observa- 
tions made  by  Professor  Tennant,  which  proved 
now  willing  gentlemen  of  high  scientific  attain- 
ments were  to  assist  institutions  designed  for  the 
elevation  of  their  younger  members.    Education 
was  making  rapid  progress.     Those  who  lived  to 
bee  the  next  generation  would  find  in  the  market  a 
Terv  different  cUss  of  watches  to  those  which  were 
Iq  b^  met  with  now.    It  gave  him  much  pleasure 


to  be  present  on  that  occasion.  He  was  pleased 
to  sec  so  many  friends  joining  the  Institute ;  and 
he  trusted  that,  with  their  assistance,  it  would  soon 
fill  that  important  position  its  merits  entitled  it  to 
occupy  in  this  country. 

Herr  Derffel,  a  celebrated  German  musician, 
then  played  a  solo  on  the  pianoforte  with  the  most 
ex(^uisite  taste  and  the  greatest  brilliancy  of  exe- 
cution, and  which  elicited  the  heartiest  encore  we 
have  heard  for  a  long  period. 

Mr.  Carley  said  that  they  had  drank  the  health 
of  Mr.  Knight,  their  President,  who  deserved  all 
the  honour  they  could  pay  him;  but  presidences 
were  very  honorary  offices,  whereas  Vice-presidents 
were  called  on  to  do  a  great  portion  of  the  wwk 
of  institutions,  and  he  (Mr.  C.)  therefore  pro- 
posed the  health  of  those  gentlemen.  They  nad 
given  very  close  attention  to  the  concerns  of  the 
Institute,  and  had  met  with  very  pleasurable 
success,  which  had  been  greatly  owing  to  their 
labours.  The  duties  which  womd  have  devolved 
upon  Mr.  Knight,  had  he  been  present,  had  been 
very  ably  performed  by  one  of  their  Vice-Pre- 
sidents, Mr.  5?toddart. 
The  toast  having  been  drank. 
The  Chairman  returned  thanks  on  behalf  of 
himself  and  Mr.  Cole,  who  was  present,  and  of 
Mr.  Hislop,  who  was  absent.  He  felt  almost 
oppressed  with  the  duty  of  returning  thanks, 
because,  although  thej  had  conferred  upon  him 
the  honour  of  presiding  over  the  assembly, 
he  was  conscious  that  ne  had  been  a  had 
attendant  at  the  Council,  and  was  still  likely 
to  be  so;  but  whenever  his  services  would  be 
of  use  to  the  Institute,  its  members  might  com- 
mand them. 

The  Chairman  then  rose  and  proposed  the 
health  of  gentlemen  without  whose  exertimis  the 
company  would  not  have  been  present.  They  all 
knew  what  the  energies  of  a  few  individuals  codd 
effect,  and  what  determined  action  and  good 
counsel  would  bring  about.  Those  only  who  had 
been  in  the  habit  of  attending  committees  knew 
the  amount  of  labour  thrown  upon  their  working 
members.  Such  institutions  were  carried  forwara 
by  the  exertions,  not  simply  of  men  of  luxmy 
who  ;  hardly  knew  how  to  amuse  themselves, 
but  of  men  of  business  whose  time  and  efforts 
were  greatly  engrossed.  Such  was  the  case 
with  some  gentlemen  upon  the  Council.  There 
were  others  outside  that  body  who  might  come 
in,  and  who  would  be  an  honour  to  it,  and  whom 
he  yet  hoped  to  see  among  them  again--ts 
part  and  parcel  of  themselves.  They  must 
not  expect  that  their  own  individual  views 
would  always  be  followed  out  in  the  path  of  life; 
amidst  the  bustling  and  crowding  of  various 
opinions,  they  must  not  expect  always  to  be  able 
to  go  in  a  direct  line.  In  walking  through  the 
streets,  in  crowded  throughfares  like  Cheapside  or 
Comhill,  if  a  man  found  himself  pushed  off  the 

Eath  occasionally  he  must  not  be  surprised ;  but 
e  lost  no  respect  on  that  account.  Such  persons 
would  find  themselves  part  and  parcel  of  that 
respectable  body  which  they  first  belonged  to. 
Perhaps  he  might  make  some  allusion  to  parties 
who  fnought  that  the  Council  had  not  altc^ether 
carried  out  their  vic\vs.  There  had  been  some 
dissentients.    If  members  of  an  institnti<m  would 
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onl^  allow  the  joint  wisdom  and  o])inion  of  the 
minority  to  govern  their  actions,  they  might 
depend  upon  it  that  it  would  bo  benefited,  and 
their  objects  would  be  carried  out  to  a  successful 
issue.  He  proposed  the  health  of  the  Treasurer 
and  Council,  coupling  with  the  toast  the  name  of 
the  former  gentleman,  Mr.  R.  R.  Hux. 

Mr.  Hux,  on  behalf  of  himself  and  the  Council, 
returned  his  best  thanks  to  the  Chairman  for  pro- 
posing, and  to  the  meeting  for  the  hearty  manner 
in  which  they  had  responded  to  the  toast.  He  was 
quite  sure  that  if  it  were  possible  for  any  one 
thing  more  than  another  to  stimulate  the  exer- 
tions of  the  Council  in  the  cause  of  the  Institute, 
it  would  be  the  handsome  manner  in  which  that 
meeting  had  recognised  their  services.  It  was  im- 
possible to  advance  a  profession  without  at  the 
same  time  improving  the  social  condition  of  all 
connected  with  it.  Knowledge  was  power;  had 
the  members  of  the  trade  arrived  at  such  perfec- 
tion that  they  might  cease  to  learn  ?  If  not,  in 
what  way  could  they  better  promote  their  own  in- 
terests than  by  .supporting  the  British  Horological 
Institute  ?  The  prosperity  of  the  trade  would  be 
the  fundamental  principle  to  guide  the  actions  of 
the  Council,  not  only  to  expand,  but  to  elevate  it, 
and  make  its  influence  felt.  He  was  glad  to  state 
that  they  were  meeting  with  success,  though  he 
would  say  to  all.  It  is  your  cause,  it  rests  with 

Jrou  that  b^  one  single  effort  the  British  Horo- 
ogical  Institute  shall  not  only  be  a  fact,  but  a 
great  fact  adapted  to  the  requirements  of  the  age. 
In  the  formation  of  the  Institute  their  most 
strenoous  endeavours  had  been  directed  towards 
adapting  it  for  all, — not  for  one  branch,  class,  or 
section,  but  for  the  entire  trade.  He  would  say,  in 
the  words  of  the  poet, — 

"  Men  of  thought,  be  up  and  doing 
Night  and  day ; 
Sow  the  seed,  withdraw  the  curtain — 
Clear  the  way  V 

The  Institute  led  men  to  think,  and  those  who 
did  so,  to  think  yet  more ;  then  would  follow  action 
from  what  might  be  called  its  recognised  centre, 
and  thus  it  was  impossible  not  to  foresee  that  the 
Institute  would  have  a  rapid  advance.  Amongst 
the  noble  institutions  of  the  country,  let  them 
look  at  the  Uoyal  Institute  of  British  Architects, 
and  the  Institution  of  Civil  Engineers.  What  these 
institutions  were  to  those  professions,  that  the 
British  Horological  Institute  was  to  all  connected 
with  Horology.  The  Council  desired  the  co-opera- 
tion of  those  who  wished  their  trade  to  be  de- 
reloped  to  the  utmost  extent,  and  thcrebv  have  an 
Institute  that  shall  be  recognised  as  the  head- 
spring of  future  perfections  in  the  art  of  Horology, 
— an  Institute  where  future  generations  might 
seek  the  inspiring  riches  of  scientific  truths.  They 
asked  the  cordial  assistance  not  only  of  the  trade, 
but  of  all  lovers  of  the  art  of  horology;  then  all 
would  have  cause  to  rejoice,  and  by  their  united 
dforts  they  would  place  the  Institute  upon  so  firm 
a  basis,  that  it  would  endure— prove  a  source  of 
usefulness  to  the  horological  community,  and  shine 
as  the  polar  star  of  knowledge,  when  the  promoters 
were  no  more. 

The  CflAiaMAN  said  that  the  next  toast  gave 
liiui  peculiar  pleasure  to  propose.    It  was  formerly 


said  that  English  workmen  moved  only  amongst 
themselves,  but  the  liberal  ideas  that  had 
been  created  amongst  them  by  free-trade  from 
time  to  time  had  removed  those  notions.  A 
great  many  Genevese  gentlemen  had  been  intro- 
duced into  the  locality,  and  he  had  not  the  slightest 
hesitation  in  saying  that  their  productions  had 
wonderfully  improved  the  manufacture.  The 
principles  those  gentlemen  had  brought  over  with 
them  had  done  them  great  good.  He  proposed 
«  The  Foreign  Members  of  the  Institute,  and 
the  French  Horological  Institute,'*  which  was 
established  about  five  years  ago,  and  which  had 
progressed  most  satisfactorily.  He  would  couple 
with  the  toast  the  name  of  a  gentleman  well  known 
in  the  trade  and  the  metropolis,  Mr.  C.  B.  Klaflen- 
berger. 

The  toast  having  been  drank, 

M.  Klaftenbedqbr  said  that  himself  and  other 
foreign  horologists  had  come  into  the  country  not 
only  to  get  a  livelihood,  but  for  the  sake  of  im- 
proving themselves  in  the  art  of  watchmaking. 
He  was  one  of  those  who,  like  their  friend  Mr. 
Cole,  thought  it  was  their  duty  and  their  interest 
to  put  their  shoulders  to  the  wheel,  and  to  im- 
prove themselves  for  the  benefit  of  the  trade 
and  the  public  generally.  Most  foreigners  came 
to  England  with  the  view  of  improving  them- 
selves. The  man  who  went  through  a  village 
with  his  eyes  open  would  find  something  in  all 
probability  that  he  had  not  seen  before,  and  from 
which  he  might  derive  improvement ;  but  in  that 
lar^e  metropolis,  where  the  art  of  watchmaking 
had  been  studied  for  centuries,  and  where  men 
had  spent  fortunes  to  bring  it  to  perfection,  there 
were  far  more  opportunities  of  deriving  knowledge 
and  improvement  than  in  a  small  place.  The 
members  of  the  French  Institute  would  be  pleased 
and  happy  to  hear  of  the  kindly  manner  in  which 
they  had  been  noticed  upon  tnat  occasion.  He 
had  been  connected  with  the  Revue  Chronome- 
trique  from  its  origin,  and  was  one  of  its  founders. 
Although  residing  in  London,  he  was  connected 
with  most  of  the  watchmakers  of  Paris,  and  had 
been  called  on  when  it  was  started  to  join  it, 
which  he  had  done.  When  he  mentioned  that  a 
similar  Institute  had  been  started  in  London,  they 
expressed  their  vrillingness  to  join  it,  and  to  ex- 
change journab.  He  would  communicate  to  the 
members  of  the  French  Institute  the  kindly 
feeling  which  had  been  displayed  towards  them, 
and  he  hoped  that  both  institutions  might  flourish 
for  the  good  of  the  whole  world. 

The  Chairman,  in  giving  «•  The  Trade  Chari- 
table Institutions,"  gave  a  history  of  their  origin, 
commencing  from  the  time  when  the  watch  tax 
existed,  and  when  consequently  people  used  to 
keep  their  watches  hi<lden  in  drawers. 

Mr.  Carlet  responded  to  the  toast,  which  was 
warmly  received,  and  said  he  could  not  help  think* 
ing  how  simple-minded  our  progenitors  must  have 
been  to  tax  things  that  could  be  hidden  in  drawers. 
Those  were  not  the  days  of  Disraelis  and  Glad- 
stones. But  this  was  not  the  only  particular  in 
which  we  had  improred,  and  the  use  and  g^wth 
of  our  Charitable  Institutions  was  one  conspicuous 
example  of  this.  Mr.  Carlcy  then  gave  some 
interesting  particulars  in  connection  with  the 
Trade  Chanties  and  in  conclusion  expressed  hU 
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Bympathy  with  Mr.  Cole's  views  as  to  the  re- 
Tivification  of  the  trade,  and  his  hope  that  the 
efforts  of  the  Institute  among  the  young — the 
old  (Hies  had  been  too  long  in  the  groove, — would 
leap  to  that  happy  result. 
The  Chairman  gave  •*  The  Visitors." 
Mr.  W.  H.  Wilson. — I  feel  much  pleased  at 
being  present  in  company  with  so  many  celebrated 
for  their  skill  in  an  art  for  which  Clerkenwell  has 
long  been,  and  I  hope  will  still  continue  to  be, 
distinguished;  and  I  am  quite  sure  that  the  way 
to  secure  the  pre-eminence  hitherto  attained  wiU 
be  to  support  the  Institute  they  have  so  successfully 
established,  and  the  object  of  which  they  have  this 
evening  so  intelligently  explained,  by  all  the  means 
in  their  power.  This  support  will  not  only  benefit 
every  individual  in  every  branch  of  the  trade,  and 
make  more  scientific  if  not  skilful  workmen,  but 
will  highly  rebound  to  the  credit  of  all  connected 
with  it,  and  especially  those  who  by  their  exertions, 
wealth,  and  influence  have  brought  it  to  its  present 
proud  position.  As  there  are  no  doubt  many  here 
who  will  desire  to  congratulate  you  on  your  success, 
I  will  not  longer  occupy  your  time,  but  resume  my 
seat  by  heartily  wishing  prosperity  to  the  Horolo- 
gical  Institute. 

The  Chairman  proposed  the  health  of  the  Hon. 
Secretary,  Mr.  Mylne,  and    in    doing  so  warmly 


eulogized  that  gentleman  for  the  services  he  bad 
rendered  to  the  Institute. 

Mr.  Mtlne,  in  returning  thanks,  announced  the 
following  list  of  donations  and  subscriptions: — 

Valentine  Knight,  Esq £10  10  0 

Mr.  Jas.  Stoddart 10  10  0 

Mr.  Samuel  Jackson  10  10  0 

Messrs.  F.  B.  Adams  &  Son  ....  2    2  0 

Mr.  George  Carley 5     6  0 

Mr.  E.  J.  Thompson 2     2  0 

Mr.  William  Rowlands  10  10  0 

Mr.  Christopher  Rowlands 5     6  0 

Mr.  F.  S.  Notterman 1     1  0 

Mr.R.R.  Hux.. .    3  15  0 

Mr.  S.  Jackson,  extra 1     0  0 

Mr.  J.  Murray 1     0  0 

Sundries   2    0  0 

The  Chairman  proposed  "The  Press,"  coupled 
with  the  names  of  Mr.  Farmer  and  Mr.  Russdl, 
which  was  drank  and  duly  responded  to ;  as  also 
was  that  of  Mr.  Gordon,  the  Editor  of  the  Horo- 
logical  Journal, 

Mr.  Trewinnard  proposed  the  health  of  Mr. 
E.  D.  Johnson,  as  the  principal  founder  of  the 
Institute,  which  was  drank  with  warm  applause, 
and  was  replied  to  by  that  gentleman.  And  the 
meeting  separated. 


DISCUSSION  MEETING:— On  the  Art  Decoration  of  Watches. 


A  Discussion  on  the  "  Art  Decoration  of 
Watchesy^  the  subject  of  a  Paper  read  by 
Mr.  SCHTTEIZER,  and  reported  in  our  last 
number^  was  held  at  the  Institute  on  the  6th 
March,  Mr.  Webber  in  the  chair. 

The  discussion  was  opened  by — 

Mr.  S.  Jackson,  who  said,--I  find  the  task  of 
commencing  this  discussion,  which  has  accidentally 
devolved  upon  me,  less  easy  than  I  thought  it.  ^ot 
beinff  so  practically  acquainted  with  this  branch  of 
horoTogical  manufacture  as  others  in  whose  hands 
it  would  have  received  ampler  instrument,  I  trust 
that  my  inability  to  do  justice  to  the  importance 
of  the  subject  will  not  deter  others  more  intimately 
acquainted  with  the  details  of  the  art  from  taking  a 
part  in  the  instruction  these  meetings  are  intended 
to  afford  us.  M.  Schweizer's  resume  of  the  histo- 
rical eras  of  art  decoration  was  very  interesting ; 
and,  as  correctly  putting  before  us  those  broadly 
defined  styles  which,  like  a  language,  are  identical 
with  a  national  existence  and  expression,  is  valu- 
able as  guiding  us  to  the  indication  of  whatever 
description  of  ornament  we  may  desire  to  employ. 
I  think,  if  we  might  ask  of  M.  !Schweizer  a  further 
favour  at  some  future  time,  it  would  make  his  in- 
terestin^  paper  more  complete  and  valuable  would 
he  fumisn  us  with  a  correct  specimen  of  each  of 
the  three  great  styles,  each  smtable  to  the  orna- 
mentation of  a  watch.  A  design  in  each  style — 
in  the  Classic  or  Greek,  in  the  Byzantine,  in  the 
Renaissance,  and  another  in  that  which  is  histori- 
cally  connected  with  our  own  country  for  its  deve- 
lopment, the  Gothic —would  be  both  useful  and 
instructive.  M.  Schwcizer  had  not  alluded  to  the  j 
necessary  connection  which  should  exist  between  I 
^e  ornament  on  the  dial  and  that  of  the  exterior.  I 


Though  the  surface  herein  is  extremely  limited, 
and  distinctness  must  be  the  prime  requisite,  orna- 
ment is  commonly  introduced ;  and  where  so,  there 
ought  to  be  a  harmony  in  design  to  achieve  any 
pleasing  result  or  successful  treatment.  I  cannot 
go  the  length  of  the  author  of  that  paper  in  ascrib- 
ing the  inferiority  of  the  English  engraver  in  his 
designs  (if  such  inferiority  exist)  to  the  limitations 
imposed  by  the  manufacturer.  I  believe  that  em- 
ployers would  only  be  too  glad  to  avail  themselves 
of  superior  taste  in  decoration,  and  to  be  absolved 
from  the  necessity  of  exercising  control  here.  Till 
lately  there  has  not  been  much  evidence  of  care  or 
anxiety  for  the  proper  treatment  of  this  subject 
by  engravers,  and  which  a  collection  of  designs 
would  best  prove.  An  experience  of  my  own  wiU 
illustrate  what  I  mean.  A  watch  case  (exhibited) 
I  wished  ornamented  in  that  beautifully  florid 
style,  the  Byzantine,  as  admirably  seen  in  the 
Aihambra  Court  of  the  Crystal  Palace,  whence 
this  design  is  taken.  The  band  of  this  case  re- 
mained to  be  engraved;  and,  time  pressing,  I 
requested  it  might  be  ornamented  with  a  correpond- 
ing  and  suitable  ornament ;  and  here  you  see  is  a 
common  laurel  wreath  put  on  it,  although  the 
forms  of  plants  are  rigorously  excluded  from  this 
style  <  Here,  at  least,  the  option  was  not  advanta- 
geous. But,  I  think,  if  the  Institute  succeeds  in 
its  aim  of  establishing  class  instruction,  such 
anomalies  will  cease  to  exist,  and  we  shall  not 
have  to  look  for  superior  designs  or  adequate  taste, 
as  we  have  equal  if  not  greater  facilities  in  obtain- 
ing the  best  models  of  any  country. 

Mr.  Jackson  here  read  a  paper  containing  a  few 
remarks  from  Mr.  Storer,  who  had  sent  a  firamed 
engraving,  executed  by  his  (Mr.  iS.'s)  father,  of  a 
very  ancient  watch ;— 


A^RtL  1, 1860.) 


T&E  HOROLOaiCAL  JdURNAt. 


lod 


**  The  engraving  introduced  properly  belongs  to 
tbe  subject  under  consideration  this  evening,  being 
illustrative  of  watch  art  decoration  at  a  very  early 
period.  By  the  description  of  the  works  contained 
m  the  case,  we  at  once  discover  the  superiority  of 
the  decorative  art  over  the  mechanical.  Nor  will 
this  be  surprising,  when  we  consider  the  probable 
date  of  the  work  to  be  not  very  long  subsequent 
to  what  are  usually  denominated  the  dark  ages — a 
period  famous  for  the  domination  of  the  priesthood, 
who,  amid  the  gloom  of  ignorance,  succeeded  in 
rearing  magnificent  structures  adapted  to  the  pa- 
geantry of  their  worship,  and  whose  genius  was 
expended  upon  the  decoration  of  the  edifices.  Lay 
ingenmty  would  naturally  flow  in  the  same  chan- 
nel. The  wants  of  mankind  were  few,  and  hence 
mechanism  would  be  of  but  slow  development. 
This  fact  is  evidenced  by  another  fact.  According 
to  the  "  Horological  Journal,"*  about  180  years 
elapsed  from  the  invention  by  De  Vic  to  the 
period  of  the  construction  of  the  first  time-piece. 
By  the  Journal  we  also  learn,  that  at  Brussels  an 
individual  possessed  a  clock  which  was  set  in 
motion  by  a  straight  spring,  which  was  nothing 
more  than  a  sword-blade,  the  point  of  which  was 
attached  by  a  cord  to  a  barrel  around  which  it 
was  wound.  Considering  that  the  motive  power 
of  this  ancient  watch  was  of  the  same  kind,  it  is 
not  improbable  that  it  was  made  at  the  same 
period  as  the  dock  at  Brussels.  But  then  neither 
bear  any  date.  It  is  not  unreasonable  to  suppose 
they  may  have  been  made  a  short  time  prior  to 
1525 ;  for  it  is  not  likely  so  crude  an  idea  as  the 
straight  spring  would,  even  at  the  time  in  ques- 
tion, remain  long  unimproved,  and  we  find  in 
1525  an  improvement  attempted,  in  the  first  time- 
piece on  record,  made  by  Jacob  Leach,  of  Prague, 
and  which  possesses  a  fusee  and  a  spiral  soring  as 
the  motive  power.  ^ 

**  We  have  now  conddered  the  probable  state 
of  this  ancient  watch,  and  given  a  reason  why  the 
decorative  art  is  superior  to  the  mechanical.  If 
our  Mend  M.  Schweizer,  with  his  aptitude  for 
research  of  this  kind,  can  discover  any  charac- 
teristics in  the  decoration  of  the  watch  which  will 
stamp  it  as  belonging  to  a  particular  period,  he  will 
by  its  announcement  interest  the  members  of  the 
Institute,  and  enlarge  the  history  of  horology." 

M.  JuLiBN  Faucuerrb's  remarks,  which  follow, 
were  then  read  from  the  chair,  the  writer  being 
unable,  by  reason  of  ill-healtl^  to  attend : — 

**  Gentlemen, — Engraving  is  entirely  dependent 
on  Drawing.  In  order  to  produce  a  decoration 
according  to  good  taste  and  a&rreeable  to  the  eye, 
it  is  absolutely  essential  to  know  the  art  of  draw- 
ing in  all  its  branches.  The  decoration  of  a  watch, 
a  jewel,  &c.  consists  in  covering  the  piece  with 
some  regular  pattern,  or  in  engraving  thereon  a 
design  from  a  drawing  in  an  appropriate  style; 
and,  for  the  execution  of  such  design,  the  graver 
must  be  in  the  hand  of  the  artist  like  the  pencil 
or  brush  in  the  hand  of  the  draughtsman.  The 
latter,  it  is  true,  has  an  advantage  in  the  use  of 
different  tints,  in  gradation  from  black  to  white, 
to  give  a  relief  to  hb  subject;  but  still  the  en- 
graver, though  deprived  of  the  actual  employment 
of  those  tinto,  must  equally  give  the  due  reuef  to 
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his  subject.  In  this  case  an  accurate  knowledge 
of  drawing  comes  to  his  assistance,  and  it  comes 
to  alleviate  his  task,  by  the  use  of  divers  cuttinss 
to  represent  the  different  colours,  namely,  bright 
cuts  for  the  effects  of  the  different  lights,  d^, 
yellow,  and  black  cuts,  &c.  according  to  the  design 
he  has  to  execute;  and  these  he  must  employ  with 
discernment,  following  scrupulously  the  lines  of  the 
drawing,  which  is  nothing  else  than  a  copy  of 
nature.  A  few  natural  flowers  grouped  together 
with  taste  on  a  sheet  of  paper  would  furnish  an 
excellent  model  for  an  engraver  to  copy  from ;  for 
there  he  has  the  shades  reflected  on  the  paper, 
and  by  employing  with  skill  the  different  tints  I 
have  before-mentioned  he  will  come  with  facility 
to  give  so  much  relief  to  his  design  as  to  deceive 
the  most  practised  eye  and  tempt  the  finger  to 
pass  over  it  to  asceitain  the  real  nature  of  the 
relief. 

"  I  have  remarked,  in  engravings  executed  by 
a  workman  ignorant  of  the  art  of  design,  that  he 
cuts  his  subjects  always  in  the  same  manner,  and, 
to  give  what  he  calls  effect  to  his  work,  he  finishes 
h^  spoiling  it  entirely,  putting  bright  cutting 
without  any  discernment  right  and  left,  and  m 
every  direction,  so  as  to  destroy  entirely  the  few 
shades  which  his  design  possessed.   I  repeat  there- 
fore what  I  have  bcfbre  said,  it  is  absolutely  im- 
possible to  be  a  good  engraver  without  a  thorough 
knowledge  of  the  art  of  drawing  in  all  its  branches. 
Ck>nsidermg  an  engraving  by  itself,  it  is  nothing 
else  than  a  picture  executed  by  the  graver.    A 
perfect  knowledjB^e,  therefore,  of  the  principles  and 
capabilities  of  his  art  makes  the  engraver  an  artist, 
for  it  calls  forth  in  him  the  genius  of  creation  or 
invention ;  while,  on  the  other  hand,  I  consider  one 
who  is  destitute  of  such  knowledge  as  nothing 
more  than  a  workman — more  or  less  capable— for 
he  cannot  produce  anything  else  than  a  copy, 
better  or  worse  it  may  be  according  to  his  capa- 
city ;—  in  one  word,  he  is  like  a  fiddler  without  a 
knowledge  of  music.    The  absence  of  such  know- 
ledge win  always  confine  him  to  the  same  limited 
sphere    Thus  engraving  will  remain  at  the  same 
point — nay,  I  may  with  confidence  affirm,  it  will 
lose  more  than  it  gains,  from  the  manner  in  which 
apprentices  are  now  being  generally  brought  up, 
of  which  I  vrill  give  you  a  slight  idea.  Gentlemen, 
the  masters  of  Engraving  and  Dial-finishing  esta- 
blishments in  London  are  in  continual  opposition 
one  against  another,  and  doing  for  those  that  work 
at  the  lowest  prices ;  yet,  with  all  this,  these  gentle- 
men are  desirous  of  making  a  fortune  as  rapidly 
as  possible ;  and,  to  arrive  at  that  end,  they  take 
into  their  service  as  many  youths  as  they  can  from 
all  classes  of  society.     When  these  unfortunate 
youths  can  cut  a  parsley  leaf  or  any  thing  else  on 
a  bizzle,  they  are  kept  at  that  work  nearly  the 
whole  of  their  apprenticeship.    When  they  are  out 
of  then:  time,  what  are  they  are  able  to  produce  ? 
Without  any  knowledge  of  the  principles  of  their 
art,  they  are  dismissed  to  make  room  for  others. 
During  their  apprenticeship  they  have  tried  to 
imitate  as  much  as  possible  what  they  have  seen 
done ;  and  afterwards  with  a  few  bad  specimens  of 
their  work  they  fo  about  offering  their  services  at 
the  lowest  possible  price — ^not  enough  to  keep 
them,  thou|;h  too  much  for  the  quafity  of  their 
,  work— earmng  thereby  not  even  the  wages  of  i^ 
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journeyman  carpenter,  as  remarked  by  Mr.  Wilkins. 
Gentlemen,  remember  the  remarks  of  Mr.  Klaf- 
tenberger  at  the  reading  of  M.  Schweizer's  paper. 
Twenty  years  ago  the  engravings  were  pretty  and 
in  good  style,  and  were  sent  to  Geneva  to  be  copied 
on  their  watches  for  the  English  market.  The 
remark  is  quite  true.  I  used  to  admire  those 
engravings,  and  more  particularly  on  the  dials. 
But  for  the  engraving  of  a  case  there  was  then 

Said  to  the  workman  from  15^.  to  255.,  and  for  the 
ials  from  4f .  to  6«.  and  more.  At  that  time  there 
was  no  opposition — the  prices  wore  regular  every- 
where. The  present  prices,  I  imderstand,  are 
from  l8, 6d.  and  for  the  dials  from  6d.  Gentle- 
men, it  is  deplorable  to  see  the  fallen  state  of  so 
beautiful  an  art — of  an  art  which,  when  the  work 
is  well  done,  is  of  so  great  assistance  in  the  sale  of 
watches,  &c. 

Mr.  Clifton  showed  some  very  clearly  defined 
plates,  the  result  of  electro-metallurgic  deposit, 
m  which  the  lines  had  almost  the  sharpness  of  the 
graver  cut,  which  were  produced  by  Mr.  Howard, 
and  which,  Mr.  C.  thought,  proved  that  this  process 
mi^ht  be  brought  in  to  aid  engraving  in  such 
designs.  He  thought  ornament  to  wattes  did  not 
necessarily  stop  at  the  dial  and  case ;  he  had  seen 
what  he  tnought  beautiful  effects  produced  by  em- 
bellishing the  interior  of  watches,  such  as  giving  a 
design  to  the  balance  of  a  costly  watch,  and  where 
the  escapement  was  placed  in  a  circle  cut  out  in  the 
dial,  and  in  other  ways,  all  which  tended  to  employ 
skilled  labour.  There  was  enamelling,  also,  to 
which  Mr.  Schweizer  had  not  referred.  In  con- 
clusion he  would  say,  that  he  looked  to  the  Institute, 
by  the  classes  and  such  discussions  as  might  take 
place  in  it,  to  open  up  information  and  avenues  of 
employment  to  the  workmen;  and  although  he 
knew  there  was  much  indifference  manifested 
towards  the  Institute  by  those  who,  like  himself, 
depended  upon  their  labour  for  their  existence,  he 
emphatically  said  it  (the  Institute)  was  a  work- 
man's question.  By  means  of  the  Institute  we  may 
hand  down  to  our  children  what  our  forefathers 
were  perhaps  unable  to  transmit  to  us,  and  our 
children  will  benefit  beyond  what  we  can. 

The  Chairman  said,  he  did  not  expect  to  be 
able  to  add  much  to  the  interest  of  the  evening,  as 
his  vocation  was  more  connected  with  the  mechani- 
cal  construction  of  a  watch  than  its  embellishment, 
and  he  could  have  wished  there  had  been  more 
professional  aid  present.  He  concurred  in  the 
opening  remarks,  which  he  thought  showed  con- 
siderable interest  in  the  subject.  He  could  not, 
however,  be  silent  on  the  importance  of  at  once 
establbhing  a  class  for  Drawing;  in  the  Institute, 
as  upon  a  knowledge  of  that,  all  seemed  to  concur 
in  affirming,  success  in  any  degree  depended  as  to 
their  obtaining  artistic  engraving. 

Mr.  Wabman  stated,  that  although  his  practice 
as  an  engraver  was  confined  to  the  internal  engra- 
ving and  ornament  of  the  watch,  his  daily  expe- 
rience in  teaching  apprentices  impressed  upon  lum 
the  absolute  necessity  of  all  engravers  being 
qualified  by  a  knowledge  of  drawing ;  and  those 
only,  in  his  opinion,  who  had  such  were  at  all 
likely  to  excel.  The  most  able  apprentice  he  had 
was  one  who  had  made  much  progress  in  his  draw- 
ing class;  and  he  put  on  the  table  a  brass  circle 


covered  with  very  nicely  executed  designs  suitable 
for  the  inside  engraving  of  a  watch,  the  production 
of  this  lad.  He  thought  a  better  knowledge  of 
design  much  wanted ;  in  watch  engraving  he  had 
seen  frequently  a  well-friezed  centre  of  a  watch 
dial  spoiled  by  a  series  of  bright  cuts  round  it 
scarped  out,  when  if  the  surface  had  not  been 
touched  a  much  better  effect  would  have  resulted. 
This  knowledge  the  Institute,  he  trusted,  would  be 
the  means  of  affording. 

Mr.  C.  Gdillaume,  being  called  upon  to  give  his 
opinion,  said,  he  thought  there  had  been  a  prejudice 
in  the  trade  against  decoration.  In  this  age  of 
railways  we  thought  we  had  become  very  practical 
and  wise  in  discarding  ornamentation ;  but,  in  so 
doing,  we  had  departed  from  the  teachings  of 
Nature,  which  clothes  every  object  with  as  much 
beauty  as  is  compatible  with  usefulness.  We  had 
gone  so  far  as  almost  to  think  that  a  first-class 
watch  would  lose  its  quahty  by  being  put  in  a 
handsome  case.  But  there  was  no  reason  why  a 
little  more  labour  and  taste  should  not  be  ex- 
pended in  making  a  watch  as  beautiful  as  it  is 
good.  There  had  been  a  fear  lest  this  change 
should  be  an  imitation  of  Geneva  work ;  but  it 
must  not  be  an  imitation,  for  that  never  gives  a 
proper  impulse.  Decorators  must  copy  neither 
Swiss  work  nor  old  English  art ; — ^we  have  gone 
past  that.  They  must  strike  out  a  path  of  their 
own,  remembering  that  each  nation,  and  each 
age,  have  their  own  distinct  tendencies.  We  see 
it  in  architecture  (even  that  of  private  dwell- 
ings), m  painting,  &c.  Engravers  should  by  pro- 
per  study  make  themselves  masters  of  their  art, 
to  find  out  the  style  suited  to  the  present  want, 
and  to  execute  it  according  to  the  laws  of  art ; 
then  will  they  see  good  taste  revive,  and  their 
efforts  ^conded  by  the  trade  and  the  public. 

Mr.  Schweizer,  in  reply,  said,  he  nad  not  said 
anything  as  to  enameUing  in  his  paper,  but  he 
thought  that  was  more  likely  to  be  pre-eminent  in 
Geneva,  from  several  causes.  He  had  seen  enam- 
elling well  done  in  Clerkenwell,  but  it  was  seldom 
the  engraving  was  suitable.  In  Geneva  there  were 
engravers  specially  for  enamelling.  However 
capable  an  engraver  might  be,  he  would  without 
practice  and  experience  quite  fail  in  producing  a 
good  effect  in  preparing  for  an  enamel.  Then, 
again,  Geneva  had  advantages  over  London  or 
Paris  in  the  air,  which  was  clearer ;  again,  the 
noise,  dust,  and  clouded  atmosphere  of  a  large  dty 
were  unsuited  to  this  delicate  process ;  something 
there  might  be  in  the  water,  too.  No  one  could 
doubt  the  talent,  both  as  chemists  and  artists,  of 
the  Paris  workmen,  wliicli  was  not  surpassed  any- 
where, yet  they  could  not  equal  the  productiuns  of 
Geneva  in  these  works.  Fully  appreciating  the 
great  experience  and  artistic  ability  of  Mr.  Fau- 
cherre,  he  yet  could  not  a^ree  with  him,  if  he  put 
the  absence  of  superiority  m  English  watch  engrav- 
ing to  the  score  of  price.  Free  competition  it  was 
which  had  brought  about  the  present  high  state  of 
excellence  in  art  engraving  in  Geneva.  There,  to 
his  knowledge,  not  one,  nor  two,  nor  three  first- 
class  artists  were  to  be  found,  but  a  doz<>n  or  more. 
Something  must  exist  to  keep  back  the  develope- 
ment  of  English  talent,  and  he  still  thought  that 
employers  were  much  responsible  for  it. 
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BRYSON'S   NEW   GAUGE  FOR  MEASURING  WATCH  GLASSES. 
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On  a  New  Method  of  Measuring  Watch- 
Glauen.  Bj  Alexander  Brtson, 
F.B.S.E.,  Her  Majesty's  Clockmaker 
for  Scotland.* 

The  method  hitherto  employed  for  gauging 
watch-gksses  was  by  a  nonius  scale,  divided 
into  centimetres,  each  of  which  were  again 
divided  into-  sixteen  equal  parts.  By  this 
method  considerable  accuracy  was  obtained  in 


*  Bead  before  the  Royal  Scottish  Society  of  Arts, 
and  Drawings  and  Instraments  exhibited,  26th  ApriJ, 
1859.    Awarded  the  Society's  Silver  Medal 


measuring  the  diameter,  but  as  most  watch- 
glasses  have  a  certain  amount  of  ellipticity,  it 
gave  no  true  indication  of  the  extent  of  the 
circumference.  To  obtain  the  proper  size  of 
the  glass,  it  required  to  be  rotated  on  the 
scale,  and  the  ellipticity  estimated  by  the 
difference  of  the  diameter. 

This  process  was  necessarily  slow,  and  at 
least  uncertain  ;  and  as  the  lines  on  the 
nonius  scale  are  fine,  considerable  acuteness 
of  vision  was  indispensable. 

Some  idea  of  the  difficulty  of  measurement 
may  be  formed,  when  we  find  that  the  differ- 
ence between  size  12,  the  smallest,  and  23, 
the  largest  glass,  is  only  ninety-five  hun- 
dredths of  an  inch  ('95),  which  has  to  be 
divided  by  the  nonius  into  176  equal  parts* 
This  difficulty  is  also  increased  by  the  ellipti- 
city in  the  larger  glasses,  amounting  in  some 
instances  to  three,  or  even  four  sizes. 

To  obviate  these  sources  of  error,  the 
gauges  to  be  described  were  constructed. 

Figure  1,  in  the  Engraving,  represents  the 
gauge  used  for  ascertaining  the  circumference 
of  the  glasses.  It  consists  of  two  plates  of 
brass,  one  fifteenth  of  an  inch  in  thickness 
(0'066),  supported  on  six  pillars  two-tenths  of 
an  inch  in  height  (0*20).    The  positions  of 
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Fig,  4. 


the  pillars  are  indicated  by  the  screw-heads 
in  the  drawing.  Numbers  1,  2,  and  3  are 
hardened  steel  rollers^  forty-one  hundredths 
of  an  inch  in  diameter  (0  41)  ;  they  have  each 
two  pivotS)  working  in  steel  sliders,  which 
fit  accurately  into  the  three  slots  in  the  front 
or  upper  plate,  and  also  into  three  correspond- 
ing slots  in  the  plate  below.  The  pivots  in 
the  upper  plate  protrude  above  it  two  tenths 
of  an  inch  (0*20),  and  embrace  the  glass  at 
three  points  of  its  circumference.  The  breadth 
of  the  slots  in  which  the  slides  or  pivot  car- 
riages move  is  one- tenth  of  an  inch  (0*10), 
and  six  and  a-half  tenths  in  length  <0'6o), 
giving  a  range  sufficient  to  measure  glasses 
from  size  12  to  23. 

.  C  is  a  fine  watch  chain,  fourteen  inches  in 
length,  attached  to  a  hook  fixed  to  the  front 
plate  at  h.  This  chain  works  in  a  grooved 
gun  metal  roller,  placed  on  the  pivot  of  roller 
No.  1 ;  it  is  then  conducted  to  a  similar 
grooved  roller  on  No.  2,  and  then  to  roller 
No.  o,  which  also  carries  a  gun-metal  grooved 
roller.  The  chain  is  now  warped  round  a 
grooved  steel  roller  on  No.  1,  but  above  the 
gun-metal  roller  formerly  described  ;  it  is  then 
carried  round  a  hardened  steel  cylinder.  No.  4, 
which  is  of  the  same  exact  diameter  as  the 
other  three — viz.  0'41  of  an  inch.  The 
chain  makes  two  and  a-half  revolutions  round 
t))is  cylinder,  and  is  attached  to  it  in  the 
atme  wt^j  as  a  watch-chain  is  to  the  main* 


spring  barrel,  by  means  of  an  oblique  hole 
drilled  into  it  for  the  reception  of  the  hook. 
On  the  axis  of  the  cylinder  No.  4  is  placed 
the  index  or  pointer  I,  indicating  on  the  dial 
A  the  size  of  the  glass  to  be  measured.  The 
pivot  of  this  cylinder  proceeds  through  the 
lower  plate  0*30  of  an  inch,  and  has  attached 
to  it  a  watch  mainspring,  which  tends  to  turn 
it  in  the  direction  of  the  arrow  ;  by  this 
means  the  chain  is  wound  round  the  cylinder, 
and  the  three  rollers  are  pulled  towards  the 
centre. 

If  a  glass  be  now  placed  within  the  three 
pivots,  it  will  be  embraced  at  the  correspond- 
\i\^  points  of  its  circumference,  and  the  value 
indicated  by  the  pointer  I. 

If  any  depression  or  ellipticity  exists  at 
points  1,  2,  or  3,  the  exact  amount  must  be 
told  by  the  index,  as  each  roller  is  independ- 
ent of  the  others,  and  thus  the  extent  of  the 
periphery  of  the  watch-glass  ascertained  with 
precision. 

D  is  a  cam- wheel  with  three  epicycloidal 
curves,  for  the  purpose  of  extending  the 
rollers.  The  axis  of  this  wheel  is  pivoted  in 
both  plates  ;  on  the  upper  it  is  level  with  the 
plate,  but  extends  through  the  lower  0*60  of 
an  inch  ;  to  this  another  watch  mainspring 
is  attached,  tending  to  throw  the  epicycloidal 
arms  outwards,  and  is  of  such  a  strength  as 
nearly  to  counterbalance  the  spring  on  the 
axis  of  the  index.  Beyond  the  box  which 
contains  the  mainspring,  the  axis  is  squared, 
and  a  milled  head  adapted,  by  means  of  which 
the  hand  is  enabled  to  throw  out  the  rollers 
for  the  admission  of  the  glass  to  be 
measured. 

A  is  the  dial  divided  into  ninety- six  equal 
parts,  each  division  being  the  equivalent  of 
the  sixteenth  part  of  a  centimetre.  We  are 
thus  enabled  to  measure  watch-glasses  with 
an  instrument  which  corresponds  with  the 
gauges  u»ed  at  Geneva,  and  by  the  principal 
manufacturers  in  England,  with  an  amount 
of  accuracy  hitherto  unattained.  The  ease  of 
reading  the  new  gauge,  as  compared  with  the 
old  one,  is  as  16*6  to  1,  and  the  increased 
accuracy  in  the  same  ratio. 

Figure  2  in  Plate  is  a  side  view  of  the 
instrument,  and  shows  the  disposition  of  the 
chain  round  the  rollers  and  index  cylinder. 
It  exhibits  also  the  main-spring  boxes  at  A 
and  B,  and  the  milled  head  D,  by  which  the 
rollers  are  extended. 

Figure  3  in  Plate  is  an  enlarged  represen- 
tation of  roller  No.  1,  with  its  five  pieces 
separated,  to  show  their  positions  ;  the  slid- 
ing pivot -carriage  above  and  below;  also 
the  position  of  the  gun-metal  grooved  rolleri 
and  the  steel  one  of  double  thickness,  on 
which  the  chain  is  warped  one  wbolo  turo 


Ayeil  1,  1860. 


THE  HOROLOGIGAL  JOVBXfAL. 


118 


before  beiDg    attached   to   the   cylinder    or 
index  axis. 

By  thns  warping  the  chain  round  the 
roller  No.  1,  the  relative  angles  which  the 
three  rollers  make  in  all  positions  with  the 
cylinder  axis  are  the  same,  and  hence  equal 
increments  of  size  in  the  watch-glasses  are 
indicated  by  equal  spaces  on  the  dial. 

The  annexed  table  exhibits  an  analysis  of 
the  measurements  of  9778  glasses  made  by 
the  instrument  to  test  its  accuracy  as  against 
the  standard  nonius  Geneva  gauge.  It  is 
necessary  to  remark,  that  all  these  glasses 
had  been  twice  sized  and  marked — first  by 
the  makers  in  Geneva  and  -London,  and 
secondly  by  myself —before  they  were  passed 
as  correct,  and  placed  in  their  cells,  where 
they  are  kept  according  to  their  sizes. 
These  glasses  were  all,  therefore,  as  accu- 
rately sized  as  the  former  method  was  capable 
of  attaining,  and  gave  me  an  opportunity  of 
testing  completely  the  value  of  the  new 
instrument. 

The  upper  portion  of  the  table  shows  the 
measurements  of  the  Geneva  glasses,  and  the 
lower  of  the  English.  The  first  column 
contains  the  sizes,  where  12^  is  the  smallest 
glass  in  ordinary  use  for  Geneva  watches  up 
to  23^  the  largest ;  e^h  number,  there- 
fore, from  12  to  23,  contains  sixteen  sizes  of 
glasses. 

The  second  column  contains  the  number  of 
glasses  which  were  found  rightly  sized  by 
both  methods,  and  the  third  column  those 
that  were  found  wrongly  sized;  as  detected 
by  the  new  instrument. 

The  fourth  column  shows  the  difference  of 
the  right  and  wrong-sized  glasses,  and  in  the 
fifth  is  exhibited  the  proportional  difierence 
per  cent. 

From  this  analysis  it  will  be  seen  that  the 
old  method,  although  very  faulty  in  all  the 
sizes,  measured  the  smaller  glasses  more 
accurately  than  the  larger ;  but  this  arises 
from  the  fact  that  a  small  disc  has  less  chance 
of  being  elliptically  ground  than  a  larger 
one. 

This  fact  is  shown  in  the  third  column, 
where  163  glasses  of  the  largest  sizes  had 
been  passed  as  correct  by  the  nonius  gauge, 
but  were  all  found  wrong  by  the  new 
instrument.  From  the  greater  number  of 
elliptical  than  circular  glasses  (nearly  double) 
as  shown  by  the  table,  no  mere  measuring  of 
the  diameters  by  a  nonius  scale  can  give  the 
true  value  of  the  circumference. 

Were  this  gauge  adopted  by  watch-glass 
manufacturers  and  watchmakers,  an  immense 
amoant.of  time  and  labour  would  be  saved  ; 
and  if  the  measurements  given  in  this  paper 
^re  BtricUy  a4|bered  to,  all  the  gauges  would 


be  comparable  with  the  standard  now  in  use 
in  England  and  on  the  Continent. 

Jlfialysis  of  Measurement  of  Geneva  and 
Engluh  Watch-Glasses. 


Sizes. 

Right. 

Wrong. 

Difler^nee. 

Prop.  Difff, 
per  cent. 

GENEVA. 

1 

t 

12i%toi2l» 

131 

115 

R      16 

4- 

6*5 

13 

193 

157 

R      36 

+ 

10-2 

14 

141 

188 

W    47 

l4'S 

15 

92 

274 

W  182 

_ 

49*7 

16 

73 

310 

W  237 

1 

61-9 

17 

110 

235 

W  125 

_ 

36-2 

IS 

56 

194 

W  138 

_ 

55*2 

19 

66 

212 

W  146 

__ 

52*5 

20 

26 

259 

W  233 

^_ 

81-7 

21 

11 

311 

W  300 

_ 

93*1 

22«,t023^t 

0 

163 

W  163 

— 

1630 

ENGLISH. 

14t,tol4}| 

81 

101 

W    SO 

^_ 

10*9 

15 

144 

364 

W  220 

^^ 

43*5 

16 

663 

755 

W    92 

__ 

6*4 

17 

488 

533 

W    45 

_ 

4*4 

18 

420 

620 

W  218 

_ 

21*3 

19 

421 

639 

W  218 

— 

20*5 

20 

152 

315 

W  163 

~. 

34*9 

21 

234 

828 

W    94 

— 

16*7 

22 

63 

158 

W    95 

— 

42*9 

3547 


6231 
3547 


Total  number  measured. 9778 


Figure  4  in  Plate  is  the  gauge  employed 
for  measuring  the  bizzles  in  which  the 
glasses  are  fitted.  A  is  a  fixed  bar  bearing 
a  steel  point ;  B  is  a  moveable  bar  with  a 
similar  steel  point ;  G  is  a  barrel  attached  to 
the  bar  B,  containing  a  watch  main -spring, 
tending  to  throw  the  bar  outwards.  A  fine 
watch-chain  is  attached  to  the  moveable  bar 
B  at  O,  it  is  then  conveyed  over  a  steel  roller 
at  F,  and  from  thence  to  a  steel  axis  at  C* 
The  axis  G  bears  the  index  I,  which  points  on 
the  dial  to  the  size  of  glass  required.  A 
watch  balance-spring  placed  on  the  axis  G 
keeps  the  chain  always  tight.  The  dial  is 
divided  into  22  parts,  each  again  divided  into 
16  equal  parts.  By  the  construction  of  this 
gauge  the  divisions  are  not  precisely  equal : 
from  12  to  23  there  is  a  slight  diminution  of 
the  spaces ;  they  are,  however,  accurately 
adjusted  to  the  gauge  for  measuring  the  sizes 
ot  the  glasses,  and  when  applied  to  the  bizzle 
of  a  watch,  it  points  at  once  to  the  size  which 
is  applicable. 
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kfkJt  1,  IMS." 


degree    of   perfection    has 
obtained." 


not    yet    been 


♦^*  At  the  words  "  anchor  escapement,"  p.  55, 
line  3,  the  following  shoald  haye  been  added  as  a 
note  : — 

**  The  anchor  escapement  is  represented  in  Plate  V. 
fig.  1,  of  Benhoud'B  Essai  8ur  VHorlogerie ;  and  that 
with  a  doable  lever  in  Plate  III.,  figures  5  and  6  of 
the  same  work  ;  also  in  Plate  XLIII.,  fig.  30,  of 
Thiout's  Trait€  de  VHorhgerie ;  but  the  first  figure  is 
the  best.  An  ingenious  watchmaker  has  lately  con- 
sidered this  as  a  detached  escapement,  and  supposes 
it  to  be  the  first  that  was  invented  ;  but  it  does  not 
appear  how  it  can  be  reckoned  of  that  kind.--T.  G.  B." 


DOUBLE  VOLUTE  BALANCE  SPRING. 

To  the  Editor  of  the  Hordogkal  JoumaL 

Sir, — Observing,  in  No.  1 9  of  the  Journal, 
Mr.  Hammerslej's  description  of  a  double 
flat  balance  spring,  the  principle,  form,  and 
effects  of  which  are  identical  with  the  form 
and  properties  of  the  Double  Volute  Spring 
mentioned  in  the  notice  published  bj  me 
four  months  earlier  in  No.  15  of  the  Journal, 
(page  45),  I  desire  to  say  that  the  kind  of 
spring  there  referred  to  was  originally  devised 
and  successfully  adopted  by  me  in  various 
watches,  some  of  which  in  use  for  30  years^ 
have  been  submitted  to  many  watchmakers 
and  recognized  as  my  invention. 

This  spring  was  in  the  first  instance 
formed  of  a  single  length  of  hard  drawn 
wire,  coiled  equally  at  each  end  of  the  wire, 
and  correctly  formed  as  a  pair  of  flat  spirals  of 
about  seven  coils  each,  the  outer  coils  meeting 
in  the  same  plane  at  the  middle  of  the  length 
of  wire,  and  in  that  state  set  flat  by  blueing  ; 
the  portion  of  wire  between  the  two  spirals 
was  then  curved  by  bending,  so  as  to  bring 
one  spiral  concentrically  over  the  other,  and 
the  outer  coil  gradually  inclined  so  ^  to 
separate  the  plane  of  each  spiral  suflSciently 
for  the  required  freedom  ;  after  this  the  lower 
end  was  attached  to  a  very  small  collet  fitted 
on  the  balance  axis,  both  spirals  made  true, 
and,  in  order  to  set  the  outer  bent  coil,  the 
Bpring  was  again  submitted  to  a  heat  suffi> 
cient  for  that  purpose,  the  upper  end  being 
attached  to  a  suitable  stud  of  the  same 
radius  as  the  collet  from  the  centre  of 
motion. 

This  double  spring  occupying  no  more 
height  in  the  frame  than  the  Breguet  over- 
coil,  is  well  adapted  to  flat  watches,  though 
the  original  Double  Volute  Spring  was  ap- 
plied  by  me  to  a  full-sized  pocket  chronometer. 
Siich  springs,  when  produced  by  machine 
principles  as  tempered  springs,  may  be  used 
advantageously  in  marine  chronometers  and 
watches  with  compensation  balances,  as  the  • 
more  equable  action  of  this  spring  lessens  the  ^ 


eccentric  force  and  position  errors  "of  the 
watch,  as  stated  in  my  former  notice.  I  do 
not,  however,  admit  that  springs  of  this 
description  possess  any  higher  property  of 
isochronism,  as  that  is  a  result  entirely 
dependent  on  the  various  mechanical  con- 
ditions of  its  application. 

I  disclaim  having  adopted  the  Doable 
Volute  Spring  as  a  remedy  for  acceleration 
on  rate,  though  my  final  mode  of  attaching 
the  spring  to  the  collet  and  stud  required  no 
bending  of  the  wire,  which  was  left  undis- 
turbed  after  tempering  and  blueing. 

Your's  respectfully, 

Uth  March,  1860.  J.  F.  COUB, 


EQUATION    OF    TIME    TABLE 

For  April,  1860. 


At 

APPARENT  NOOM 

At 
MiAif  Nook 

Day 

Day 

Difference 

1 

of  the 

of 

Equation  of 
Time  to 

for 

Bqoation  of 
Time  to 

Week 

Bfnth 

be  added 
to 

One  Hoar. 

t>e  tuhirmeied 
1        from 



Apparent  Time. 

'  Mean  Time. 

m.     8. 

8. 

1  m.    8. 

Sun. .  . 

1 

3  49.61 

0.756 

3  49-65 

Mon. . . 

2 

3  31 '47 

0-751 

3  31-51 

Tues.. 

3 

3  13-46 

0-745 

3  13-50 

Wed.. 

4 

2  55-58 

0-738 

2  55-62 

Thurs. 

5 

2  37-88 

0-730 

2  37-91 

Fri.   .. 

6 

2  20-37 

0-721 

2  20-40 

Sat.  .. 

7 

2     3-08 

0-712 

2     3-10 

Sun. . . 

8 

1  46-00 

0-701 

1  46-02 

Mon... 

\) 

1  29-19 

0-689 

1  29-21 

Tues.. 

10 

1   12-66 

0-677 

1   12-67 

Wed . . 

11 

0  56-41 

0-664 

0  56-42 

Thurs. 

12 

0  40-48 

0-650 

0  40*49 

Fri.   .. 

13 

0  24-88 

0-635 

0  24-88 

Sar.  . . 

14 

0     9-63 

subtracteti  from 

0-620 

0     9-63 

addtdio 

Sun.  . . 

15 

0     5^25 

0-605 

\    0     5'2S 

Mon... 

16 

0  19-77 

0-589 

0  19«77 

Tues . . 

17 

0  33-89 

0-572 

0  33-89 

Wed  . . 

18 

0  47-61 

0-555 

0  47-62 

Thurs . 

19 

1     0-92 

0-537 

1     0-93 

Fri. . . . 

20 

1    13-81  10  519  i 

1    13-82 

Sat.   .. 

21 

1  26-26    0-500  1 

1  26-27 

Sun.  . . 

22 

1  38-27 

0'482 

1  38-28 

Mon. . . 

23 

1  49-83 

0-463 

1  49-84 

Tues.. 

24 

2     0-93 

0-443 

2     0-94 

Wed.. 

2o 

2  11-57    0-423 

2  11-58 

Thurs . 

26 

2  21-73    0-403 

2  21-75 

Fri.  .. 

27 

2  31-41  ;  0-383 

2  31-43 

Sat.  . . 

28 

2  40-60  ,0-362 

2  40-62 

Sun, ..; 

29 

2  49-29    0-341 

2  49-31 

Mon. . .  1 

30 

2  57-48    0-319 

2  57-50 

Loudon  :  Printed  for  Tub  BamiH  Hobologioal  iNfmoTV, 
by  R.  Maooonald,  80.  Great  Sntton  Street,  Clerkravcll; 
and  PobUihed  by  k«»t  9i  Co.,  51,  Patoraofter  Bo«\ 
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THE  BRITISH  HOROLOGICAL   INSTITUTE. 


CLAS8E8  FOB  INSTRUCTION  IN  Geohbtbt  AND  Dbawing. — These  Classes  are  now  in 
active  operation.  Lessons  are  given,  at  the  Rooms  of  the  Institute,  in  Greoroetrj  onoo 
a  week,  and  in  Drawing  twice  a  week.  The  course  commenced  on  the  19th  of  April, 
Fee^  6s,  per  quarter  for  the  Geometry  Class,  and  7s,  per  quarter  for  Mechanical  and 
Ornamental  Drawing,  or  lOs,  per  quarter  for  Pupils  joining  both  Glasses;  the  fee, 
payable  in  advance,  includes  all  Drawing  instruments  and  materials  except  a  board  and 
T  square. 

The  Council  would  again  respectfully  urge  upon  Parents  and  Employers  the  great 
importance  of  allowing  those  under  their  care  an  opportunity  of  attending  these  ClasseSi 
which  are  offered  on  terms  of  great  advantage,  and  which  by  adding  sound  theoretical 
knowledge  to  practical  qualification  must  benefit  them  by  enlarging  their  understanding  pf 
mechanical  principles. 

All  particulars  as  to  membership  may  be  obtained  on  application  at  the  Institute. 


Notice   to  Membbbs. — It  is  requested  that  all  Books   obtained  from  the  Libranr 
be  returned  to  the  Honorary  Secretary  on  or  before  Tuesday  the  15th  instant, 


Pbofessob  TENNANrS  LECTURE. 

On     MINERALOGY;     WITH    ESPECIAL    REFEBENCB    TO     WaTCH    JeWELLING. 


On  the  17th  April,  in  accordance  with  pre- 
vious announcement,  Professor  Tennant,  of 
King*8  College,  delivered  a  Lecture  for  the 
Horological  Institute,  upon  the  above  subject, 
at  the  School-room,  Amwell-street. 

Mr  Cole,  having  taken  the  chair,  briefly 
opened  the  proceedings,  and  introduced  the 
Lecturer. 

Professor  Tbnnamt  said,  he  appeared  there  to 
give  the  meeting  a  dissertation  upon  a  subject  ma- 
teriallj  interestmg  to  watchmakers.  The  other 
evening  when  he  was  at  the  festive  board  of  the 
Horological  Institute,  at  the  Freemasons'  Tavern, 
lie  was  unexpectedly  called  upon  to  reply  to  a 
toast,  and  in  doing  so  he  offered  that,  if  it  would 
be  useful  in  suggesting  any  materials  for  thought 
to  the  younger  members  of  the  profession,  he 
should  nave  much  pleasure  in  giving  them  an 
hour's  talk,  as  it  were,  upon  the  science  of  Mine- 
ralogy ;  and  he  was  there  that  e\  euing  in  fuliil. 
ment  of  hb  promise. 

In  the  present  day,  mineralogy  and  geology  had 
taken  a  very  prominent  hold  of  the  public  mind ; 
there  was  scarcely  a  person  who  did  not  know  some- 
thing about  them.  If  a  man  now  picked  up  a  stone, 
he  did  not  need  to  ask  what  it  was,  but  he  was  to 
some  extent  acquainted  with  its  nature  It  was  a 
great  pleasure  to  him,  in  visiting  the  British  Mu- 
seam  and  similar  scientiiic  institutions,  to  observe 
the  general  information  possessed  bv  the  working 
cktses  concerning  theur  contents,  and  especially  by 


yoimg  people.    On  Easter  Monday  last  he  had 
listened  to  some  remarks  from  visitors  at  tho 
British  Museum,  which  thirty  or  forty  years  ago 
could  scarcely  have  been  made  by  persons  in  high 
stations  of  life.     There  were  exhibited  m  various 
shops  of  the  metropolis  diagrams  of  the  earth's 
strata.    In  the  one  upon  the  wall  of  the  room  they 
would  perceive  that  the  position  of  London  was 
marked.  Proceeding  from  thence  to  Holyhead  the 
traveller  would  pass  over  every  one  of  the  beds  in- 
dicated in  that  orawing.   He  (Professor  T.)  would 
describe  the  varied  character  of  cotmtry  traversed 
between  this  metropolis  and  Dublin.     The  old 
coach  road  made  the  traveller  familiar  with  the 
various  local  peculiarities  of  cotmtry ;  but  railways, 
when  they  meet  with  formidable  impediments  in 
their  way,  tunnel  through  the  hills  instead  of  pass- 
ing over  them,  giving  less  opportunity  for  noticing 
the  surface  of  the  earth.    From  London  to  St. 
Alban's  the  travellers  went  throujjh  a  tertiary  for- 
mation— a  kind  of  clay.    From  thence  to  Dun- 
stiule  there  was  chalk,  and  afterwards  a  rubbly 
limestone,  called  oolite.     At  Rugby  they  came  to 
red  sandstone,  which  continued  to  Birmingham, 
where  extensive  manufactming  operations  are  car- 
ried on,  entirely  owing  to  the  geological  cl^racter 
of  the  district,  where  coals  are  plentiful  and  mode- 
rate in  price — a  circumstance  which  enables  the 
manufaQU^er  to  render  other  materials  subservient 
to  his  wishes.    Proceeding  from  thence  to  Wolver- 
hampton, they  were  in  the  midst  of  coal  measures. 
At  Chester  that  particular  character  of  strata  was 
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lost ;  and  from  thence  to  about  Conway  tbere  was 
a  series  of  rncks  of  a  totally  different  nature    Going 
on  to  Holyhead  thej*  came  up«in  rocks  of  a  slaty 
kind ;  and  on  landing  in  Irelana  they  found  granite 
Let  them  vary  the  journey  in  imagination,  and 
suppose  that  they  were  proceeding  in  another  di- 
FPCtion,  from  the  metropolis  to  Dartmoor.     From 
here  to  Reading  it  was  what  was  called  "  London 
day ;''  then  it  became  chalk ;   ten  or  fifteen  miles 
farther  oolite  beds  appeared ;  from  Bath  to  Bristol 
a  series  of  rocks  of  a  totally  different  character 
presented  themselves,  and  in  the  neighboiirhood  of 
the  latter  city  they  came  upon  coal  measures. 
Proceetling  from  thence  to  Fxeter,  they  found  the 
series  of  rocks  indicated  in  the  diagram ;  and  from 
thence  to  Dartmoor  they  passed  over  the  crystal- 
line rocks.      Those  journeys  would  give  some  idea 
of  the  earth's  variation  of  character.     No  country 
in  the  world  affords  the  student  such  an  opportu- 
nity of  studying  geology  as  the  British  isles,  pre- 
senting as  they  do  every  conformation  with  the 
exception  of  two.     Out  of  sixty  formations  known 
to  geologists,  fifty-eight  exist  here.     In  conse- 
quence of  the  facility  afforded  by  cheap  and  rapid 
transit  from  one  district  to  another,  a  young  man 
who  wants  a  few  weeks'  recreation  in  the  summer 
has  the  best  opportunity  of  studying  geology  which 
can  be  obtained  anywhere.    In  foreign  countries, 
and  especially  Germany,  he  had  commonly  met 
wit  11  thirty,  and  sometimes  a  hundred,  young  men, 
in  the  course  c>f  one  day's  journey,  travelling  with 
knapsacks  on  their  backs,  wending  their  way  from 
place  to  place  for  the  improvement  of  their  minds 
and  the  extension  of  their  knowledge.     He  was 
desirous  of  seeing  a  similar  feeling  in  this  country, 
for  by  such  travels  they  would  be  enabled  to  cheat 
the  doctors,  and  to  lay  in  a  good  stock  of  health 
for  the  winter  season.    A  man  of  intellectual  mind 
and  good  memory  sees  the  wonders  of  Nature 
spread  out  before  him  at  every  step  of  his  journey. 
liis  (Pnifessor  T.'sJ  object,  however,  was  to  devote 
half  an  hour  or  so  to  explaining  the  characteristics 
of  the  stones  before  him     To  go  into  details  re- 
Bpecting  the  various  rocks  woiud  be  a  long  and 
troublesome  story. 

JSo  doubt  there  were  some  persons  present  who 
were  unacquainted  with  the  science  of  geology,  and 
to  them  he  specially  wished  to  address  his  obser- 
vations. Amongst  the  specimens  of  rocks  before 
him,  he  would  ask,  for  example,  what  a  piece  of 
granite  was  composed  of?  It  was  made  of  three 
simple  minerals — quartz,  feldspar,  and  mica.  Ano- 
ther  specimen  he  held  in  his  nand  was  a  piece  of 
sandstone,  composed  of  quartz,  mica,  and  a  little 
day.  When  they  spoke  of  those  old  rocks,  they 
went  back  by  long  periods  of  time,  for  years  they 
had  no  conception  of,  in  geology.  When  the  granite 
rocks  were  thrown  up  by  volcanic  acti  )n,  they  had 
no  idea ;  all  they  knew  was,  thut  they  were  funned 
ftt)m  still  older  rocks. 

1  he  mineralo^ical  department  comprised  about 
500  apparently  distinct  minerals,  about  300  of 
which  are  found  in  the  British  isles,  the  remainder 
being  distributed  in  various  other  parts  of  the 
earth.  The  greater  portion  of  the  stones  used  by 
watchmakers  were  brought  from  foreign  countries. 
About  a  dozen  were  employed,  the  prindpal  of 
which  were  the  diamond,  sapphire,  onentml  ruby, 
spinel  ruby,  beryl,  and  chxysolite.    There  were  a 


few  others,  such  as  the  garnet  and  the  pyreto-rodL 
crystals,  used  for  the  cheaper  kind  of  jewelling. 

Of  what  was  a  watch  composed  ?  The  glass, 
which  was  pieces  of  flint  or  particles  of  sand,  was 
derived  from  the  mineral  kingdom,  and  so  was  the 
case,  whether  made  of  gold,  silver,  or  other  metal; 
and  the  works,  the  brass  being  a  compound  of  ane 
and  copper,  and  the  mainspring  of  iron.  It  would 
naturally  be  asked,  of  what  were  the  stones,  a  kigt 
number  of  which  he  had  in  the  case  before  him, 
composed  ?  Upon  examination  they  would  be  found 
to  present  various  characteristics.  He  held  in  his 
hand  a  rough  piece  of  calcareous  spar ;  he  had 
found  the  same  in  Devonshire  and  in  Derbydiiie. 
There  were  before  them  two  pieces,  which*  at  ibst 
sight,  appeared  very  dissimDar  in  character,  but 
which,  in  fact,  were'  but  one  sul)stance — ^pure  car. 
bonate  of  lime.  He  had  selected  it  because  it 
illustrated  a  most  important  character,  viz.  deav.^ 
age  of  the  mineral  kingdom.  There  were  mode, 
of  identifying  them,  which  he  would  explain 
similar  to  those  which  existed  in  other  branches  ofr 
the  natural  kingdom.  A  botanist  going  to  Kew 
Gardens  would  distingmsh  the  plants^  bj^  tlieir 
stems,  leaves,  and  flowers;  the  zoologist,  in  the 
gardens  at  Regent's  Park,  classified  the  animals 
mto  the  carnivorous  and  herbivorous— those  whidi 
lived  severally  upon  herbs  and  flesh,  each  possess- 
ing its  peculiar  anatomy;  so  was  it  with  the 
mineralogist  in  the  British  Museum. 

The  first  peculiarity  of  minerals  he  wonld  notice 
was  their  crystalline  form.  It  was  the  property 
of  mineral  substances,  under  favourable  drcnm- 
stances,  to  assume  definite  forms.  Accordii^  to 
the  best  authorities,  calcareous  spar  has  no  less 
than  650  forms  of  crystal,  more  than  300  of  which 
are  found  in  the  British  Isles.  In  1808  Count 
Boumon,  a  French  refugee,  published  a  very  vahie 
able  work,  describing  the  crystalline  forms  of  this 
sul^tance,  which  might  be  divided  into  three 
groups — one  a  rhomb;  another,  a  six-sided  pntm; 
and  the  third,  a  double  six-sided  pyramid.  Another 
mineral,  the  diamond,  was  crystallized  iu  almost 
100  varieties  of  forms,  belonging  to  what  wu 
called  the  **  cubic,"  or  "  tessular  "  system,  the  most 
common  of  which  were  given  in  one  of  the  diagrtms 
upon  the  wall.  Persons  unacquainted  with  dia- 
monds would  scarcely  recognize  them  in  their 
native  state.  Being  rather  curious  in  matters  of 
that  kind,  he  went  to  the  late  Mr.  Dobson,  a  laige 
importer  of  diamonds,  and  asked  to  look  at  some. 
He  took  a  handful  of  them,  and  spread  them  on 
the  table.  They  were  taken  frx>m  a  htrg^  onantity. 
He  never  before  saw  such  a  sight  in  his  fife ;  and 
upon  his  expressing  surprise,  the  gentleman  took 
another  hanoful,  and  threw  them  upon  the  table 
like  marbles.  He  (Professor  T.)  enquired  whether 
he  thought  that,  if  they  were  put  upon  the  pave- 
ment of  Cheapside,  one  passenger  in  ten  thousand 
would  pick  them  up  Mr.  Dobson  did  not  think 
they  would.  In  their  natural  form  diamonds  are 
devoid  of  lustre,  and  difierent  in  form  to  what 
they  are  when  manufactured.  It  was  the  general 
impression  of  geologists  that  in  those  countries 
where  gold  was  found  in  considerable  quantitiei, 
they  were  throwing  away  the  diamond^  because 
they  did  not  know  them.  That  was  the  slate 
(exhibiting  a  specimen)  in  which  the  diamond  was 
found;  the  first  step  in  the  crystalliiiiii^  whidi 
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might  be  termed  the  flower  of  that  mineral,  to 
show  the  importance  of  which  was  one  object  of 
his  Tiait  there.    He  held  in  his  hand  a  crystal 
of  quartz  brought  from  California  hj  an  emi- 
nent    traveller,  who  purchased  it   there    along 
with  some  gold  specimens.     Previous  to  leaving 
that  country  the  gentleman  took  it  to  a  jeweller  to 
learn  from  him  what  it  was.    The  jeweller  first 
tried  if  it  would  scratch  glass,  which  he  found  it 
would  readily  do.    He  next  applied  the  file,  and 
found  that  it  would  not  touch  it.    It  was  highly 
brilliant — a  prominent  characteristic  of  the  dia- 
niond*-and  was  not  dissimilar  in  form.  From  those 
features  of  the  stone  the  jeweller  said  he  thought 
it  was  a  diamond,  and  offered  to  give  j£f200  for  it. 
The  gentleman  thought  that  if  it  was  worth  that 
to  the  tradesman  it  was  quite  m  valuable  to  him, 
and  as  he  was  going  to  England  he  determined  to 
take  it  with  him.     He  showed  it  to  several  jewel- 
lers in  London,  and  he  (Professor  T.)  was  sorry 
to  say  they  could  not  tell  him  what  it  was.     At 
last  the  gentleman  brought  it  to  him,  and  said  that 
it  was  a  diamond.    He  (Professor  T.)  replied,  to 
his  surprise,  that  it  was  not — that  it  was  nothing 
but  a  piece  of  quartz  crystal.    He  showed  him 
that  it  was  not  the  ordinary  form  of  a  diamond. 
He  was  not  satisfied  and  therefore  he  (Professor 
T.)  offered  to  break  it,  whi/h  the  gentleman  imme- 
diately objected  to.     He  (Professor  T  )  then  took 
anotbier  substance  exactly  like  it  and  broke  that, 
and  diowed  him  the  difference  between  that  and 
the  diamond. 

The  next  step  in  the  process  is  to  study  what  is 
caUed  the  phytical  structure  of  the  mineral — first 
the  external  ibrm,  and  next  its  peculiar  fracture 
when  broken.  There  was  no  difficulty  in  breaking 
a  stone,  however  hard.  He  wished  to  caution  his 
aodience  against  a  very  prevalent  mistake  with 
reference  to  the  quality  of  the  diamond.  Practical 
fewellers  should  be  careful  not  to  ill-use  it.  It 
was  one  of  the  most  brittle  of  substances.  It 
broke  readUy  in  four  sections.  Pawnbrokers  and 
others  frequently  broke  diamonds  by  careless 
usage.  In  a  rough  piece  of  stone  all  the  crystal 
features  are  absent,  and  it  has  nothing  more  than 


breaking  of  the  stone.  He  held  in  his  hand  a 
piece  of  calcareous  spar,  a  substance  picked  up  in 
the  beds  of  rivers  in  various  parts  of  the  country. 
It  broke  more  readily  than  the  diamond,  but  in  a 
form  which  gave  such  a  smooth  surface  that  it 
appeared  as  iiP  cut  by  a  lapidary ;  it  was  a  perfect 
rhomboid.  Placinsr  that  pame  calcareous  spar  in 
a  mortar,  and  reducing  it  bv  a  pestle  to  a  powder 
so  fine  as  to  be  invisible  to  tne  naked  eye,  it  would 
be  found  that  every  particle  of  it  retained  the 
same  form.  If  he  took  fluor  spar,  and  broke  it, 
the  surface  would  be  found  as  smooth  as  the  last. 
Its  form  was,  however,  different;  it  broke  into 
three  forms,  viz.,  rhomb,  octahedron,  and  tetra- 
hedron, which  is  the  same  as  the  diamond. 

The  next  character  of  the  diamond  to  be  referred 
to  was  its  Jrnngibilily  or  briWeness.      Its  next 
quality  was  that  of  hardness^  which  was  very  im- 
portant in  the  estimation  of  mineralogists.    In  the 
old  works  upon  the  subject,  the  diamond  was 
described  as  "  hard"  or  "  very  hard" — terms  so 
vague  that  a  Table  of  Hardness  had  been  sub* 
stituted  for  them.  The  diamond  was  called  No.  10; 
the  sapphire  No.  9;  the  topaz  No.  8;  the  quartz 
No.  7 ;  the  feldspar  No.  6 ;  and  so  on,  descending 
in  the  scale  to  No.  1.    In  grouping  those  minerals, 
they  found  that  of  No.  1  there  were  23  different 
substances ;  No.  2  had  90 ;   No.  3  had  71 ;  No.  4 
had  53 ;  No.  5  had  42;   No.  6  had  52 ;  and  No.  7 
had  26.     Those  used  by  watchmakers  were  chiefly 
confined  to  Nos.  8,  9,  and  10.     In  selecting  a  sub- 
stance for  watch  purposes,  it  was  very  important 
to  ascertain  whether  one  was  equal  in  hardness  to 
the  other.     He  held  in  his  hand  a  substance  not 
used  by  the  jewellers — he  did  not  know  why,  for 
it  had  many  characters  which  might  recommend  it . 
as  superior  to  some  which  were  used — the  topaz. 
It  broke  very  readily  in  one  way ;  all  that  had  to 
be  done  was  to  split  it  in  that  direction,  and  polibh 
the  surface,  whicn  was  easily  done.    He  had  before 
him  a  large  specimen,  which  he  had  so  broken  for 
the  purpose  of  illustrating  some  of  the  charac- 
teristics of  the  Koh-i-Noor,  a  glass  model  of  which 
lay  before  him,  and  looked  as  well  as  the  diamond 
itself  at  the  Crystal  PaUce,  owins  to  that  having 


the  common  form,  such  as  in  the  specimen  he  held    been  very  roughly  used.  ^  After  the  close  of  the 
in  his  hand ;   but  if  a  diamond  is  broken,  the    Exhibition  he  had  occasion  to  examine  the  stone. 


fracture  would  be  in  the  direction  shown  upon  the 
board  behind  him,  with  a  perfectly  smooth  face. 
The  white  topaz,  or  Nova  mina,  which  was 
frequently  mi>taken  for  the  diamond,  when  struck 
at  a  particular  point  would  break  right  across,  but 
when  struck  in  another  direction  it  would  break 
with  a  curved  surface.    The  two  substances  were 


in  consequence  of  some  doubts  which  were  thrown 
upon  its  authenticity.  A  statement  was  made 
that  the  East  India  Company  had  been  imposed 
upon  by  the  tAibstitution  of  a  stone  of  less  value 
than  the  Koh-i-Noor.  It  was  alleged  that  when 
seen  by  Tavemier,  a  French  jeweller,  200  years 
ago,  it  weighed  279  carats ;  but  when  exhibited  in 


so  frequently  mixed  up  together,  and  were  so  !  Hyde  Park  in  1851,  it  only  weighed  186^  The 
much  alike  in  colour,  that  great  disappointment  shape  when  Tavemier  saw  it  was  verv  different 
was  often  occasioned  by  one  being  mistaken  for  \  from  that  which  it  had  assumed  in  the  Crystal 
the  other.    No  sense  of  man  was  so  easily  imposed  i  Palace.      Two  years  previous  to  its  coming  to 


upon  as  that  of  sight.  The  fractures  m  the  two 
substances  when  broken  would  be  found  totally 
different.  Jewellers  accustomed  to  work  stones 
were  acquainted  with  the  fact;  they  frequently 
found  flaws.    A  diamond  was  often  rendered  im- 


England  a  paper  was  read  at  the  British  Associa- 
tion, in  which  it  was  shown  that  a  piece  was 
broken  from  it,  and  was  then  in  Persia ;  and  when 
exhibited  here,  it  was  minus  of  a  piece  like  that 
stated  to  have  been  lost,  and  which  if  restored 


perfect  to  the  watch  jeweller  in  consequence  of  a  I  would  make  it  as  near  as  possible  of  the  shape  in 
fine  of  cleavage  which  ran  across  it.  By  the  which  Tavemier  saw  it.  A  number  of  models  of 
kindness  of  a  member  of  that  Institute,  he  had  an  the  Koh-i-Noor  had  been  made ;  one  by  hiiuself 
opportunity  of  testing  some  in  a  transition  state  in  (Professor  T.)  of  fluor-spar,  a  mineral  wiiich  broke 
the  course  of  maniuacture,  and  pointed  out  some  precisely  in  the  same  form  as  the  diamond. 
defects  which  were  owing  to  the  steps  taken  in  the        lie  had  taken  6000  diamonds  and  sorted  them, 
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and  found  that  4000  \rere  in  the  form  of  octa- 
hedrons, and  2000  in  the  dodecahedron.  Before 
going  farther  with  this  part  of  the  subject,  he 
would  point  out  another  character  of  minerals — 
namely,  form,  and  the  right  mode  of  studying  it. 
The  iJest  lessons  in  geometry  might  be  made  by 
taking  a  bar  of  soap,  and  cutting  it  into  half-a- 
dozen  pieces,  out  of  which  they  might  shape  them 
into  geometrical  forms.  —  [The  lecturer  here 
described  the  various  fi<];ures.J — The  octahedron 
was  one  form  in  which  the  diamond  broke,  and  a 
piece  of  fluor-spar  would  break  in  precisely  the 
same  manner.  Taking  off  the  solid  edges  would 
make  it  into  the  form  of  a  dodecahedron.  A 
great  secret  in  the  art  of  cutting  diamonds  was  a 
knowledge  of  the  right  part  of  the  stone  to  break 
it  in.  At  Amsterdam  persons  were  employed  in 
chipping  the  pieces  from  the  comers  of  diamonds. 
Persons  who  used  them  for  cutting  glass  knew 
that  a  particular  angle  would  cut  far  more  readily 
than  another,  and  serve  for  a  much  longer  time 
than  others.  By  holding  the  front  of  the  diamond 
at  a  particular  angle,  and  drawing  it  along  the 
glass,  he  could  cut  freely.  The  lapidar}-  also  knew 
that  in  cutting  a  stone  one  angle  would  take 
longer  time  in  doin^^  than  another.  So  excessively 
hard  was  the  Koh-i-Noor,  that  although  the  velo- 
city of  the  cutting  instrument  was  so  great  that 
the  heat  generated  by  the  friction  ignited  the  oil, 
causing  it  to  take  fire,  yet  they  had  only  been 
enabled  by  such  powerful  means  to  cut  one  edge 
in  double  the  time  other  parts  of  the  stone  took  to 
grind  down.  The  great  point  in  cutting  the 
diamond  was  to  do  so  in  the  direction  in  which  it 
wonld  be  broken ;  by  that  means  a  larger  gem  was 
ndned  than  by  any  other  method  1  he  lapidary 
knew  that  cutting  it  in  a  certain  line  would  be 
best  for  a  certain  shape  and  purpose. 

He  had  before  him  a  model  of  what  was  sup- 
posed to  be  the  best  diamond  known,  one  belong- 
ing to  the  French  crown,  as  well  as  others  belonging 
to  Austria,  Mr.  Hope,  and  the  Marquis  of  West- 
minster. He  had  also  a  model  of  the  great 
Russian  diamond,  which  he  believed  to  be  only  a 
portion  of  the  great  Koh-i-Noor  —  which,  when 
nrst  discovered,  weighed  793  carats ;  but  when  it 
came  into  the  hands  of  Rimjeet  Sing  it  was 
reduced  to  186  carats,  and  was  now  lowered  to 
102  carats,  it  having  been  greatly  cut  away  for 
the  purpose  of  getting  rid  of  the  flaws  which 
previously  diminished  its  brilliancy.  In  con- 
sequence of  its  brittlencss  it  was  cut  instead  of 
broken,  which  required  great  care  to  do,  and 
which  had  been  done  as  successfully  as  it  could 
possibly  have  been  under  the  circumstances. 

Chemically,  the  diamond  was  carbon  in  its 
purest  form.  Its  hardness  was  No  10  in  the  list, 
and  it^  specific  (quantity  3  decimal  5. 

He  had  a  diagram  illustrating  the  mode  of 
working  for  diamonds  in  Brazil,  as  described  by 
the  late  Mr.  Mawe,  whose  travels  in  that  country 
created  some  sensation  in  the  early  part  of  the 
present  century.  They  were  searched  for  cliiefly 
by  slaves,  who  by  practice  became  accustomed  ti 
their  peculiar  lustre  and  form.  In  a  case  upon 
the  table  there  were  specimens  of  the  ordinary 
forms  of  diamonds  in  their  crude  state,  and  after 
they  had  come  from  the  hands  of  the  lapidary, 
and  which  were  also  selected  for  the  purpose  of 


showing  the  different  colours.  The  pink  and  blue 
were  very  rare,  the  white  more  common,  and 
the  yellow  still  more  so.  Those  which  were  lull 
of  flaws  were  sold  under  the  technical  term  of 
"  bort,"  at  prices  varying  from  12.f.  to  20«^  a 
carat,  but  which  were  much  adulterated  by  being 
mixed  with  other  mateiials. 

He  was  anxious  that  his  auditory  should  under- 
stand clearly  the  cryslallineform  of  the  diamond. 
Sometimes  white  sapphires,  and  at  others  white 
spinels,  were  mixed  with  them.  In  distinguishing 
the  stones,  their  crystalline  form  was  the  moat 
important  criterion  tncv  had  to  look  to. 

The  conmdum  included  several  varieties  of 
preciou.s  stone— the  oriental  ruby,  topaz,  amethysty 
emerald,  &c.  They  broke  diagonally  in  the  form 
of  a  rhomb.  There  was  in  the  Mu!«eura  of  Paris 
one  of  the  finest  crystals,  or  broken  fractures  of 
the  corundum  that  he  knew  of.  In  the  British 
Museum  there  were  also  some  very  good  spedmcns, 
illustrating  the  peculiar  property  of  the  stones  he 
had  referred  to.  One  was  a  six-ray,  belonging  to 
the  variety  called  star-stones;  as  it  was  moved 
about  in  different  positions,  the  whole  of  the  rajB 
of  light  were  reflected  from  the  surface,  uk 
quality  of  hardness  it  was  next  to  that  of  the 
diamond.  A  file  would  not  touch  any  one  of  the 
substances  below  No.  6  in  the  list. 

There  were  in  the  case  before  him  spedmens 
of  quartz  crystal  of  precisely  the  same  description 
as  that  for  which  the  Californian  jeweller  offered 
£200,  and  for  which  he  (Professor  T.)  told  the 
owner  that  5«.  would  be  a  very  fair  price.  In 
proof  of  that  statement  he  referred  him  to  seyenl 
books  upon  the  subject,  and  took  a  similar  piece 
and  broke  it,  showed  him  its  similarity  as  re- 
garded lustre  and  hardness,  and  that  it  would 
not  scratch  a  piece  of  topaz,  but  that  the  topai 
would  scratch  it;  and  reminded  him  of  the  net 
that  that  which  would  yield  to  the  other  must  be 
the  softer  of  the  two.  A  topaz  could  be  readily 
scratched  with  a  diamond.  The  next  point  was 
its  specific  gravity,  the  most  decisive  test  of  all; 
that  of  the  crystal  quartz  was  2  decimal  6,  whilst 
the  diamond  was  3  decimal  5.  'J  he  gentleman 
was  perfectly  satisfied  with  the  explanaUon,  and 
begged  his  (Professor  T.'s)  acceptance  of  the 
supposed  diamond,  which  was  then  on  the  table. 

The  spinel  ruby  was  called  in  the  trade  the 
soft  ruby,  because  it  was  soft  as  compared  with 
others  which  were  usually  distinguished  by  their 
octahedral  form,  which  liowever  varied,  as  they 
could  see  by  the  specimens  present  One  of  them 
was  called  the  macled  crystal.  They  were  usually 
distinguisl  cd  by  their  hardness  and  form  alone. 
An  experienced  eye  could  tell  them  by  their 
])eculiar  lubtre.  A  piece  of  quartz  picked  finom 
the  bed  of  a  river,  used  for  the  purpose  of  polish* 
ing,  was  soon  distinguished  by  the  great  differcDce 
in  the  hardness.  One  was  No.  9  in  the  list  of 
hardness ;  the  spinel  was  No.  8.  It  belonged  to 
the  topaz  class  as  regarded  its  hardness  and 
specific  gravity.  In  its  composition  the  spinel 
ruby  contains  G9  parts  of  alumina,  26  magiMaSy 
3  protoxide  of  iron,  and  3  silica.  ^ 

The  xappldre  was  the  purest  form  of  alumuiiinn» 
the  new  metal  which  had  lately  created  such 
interest,  and  M'hich  coidd  be  obtained  in  greit 
quantifies  fn.>m  that    stone,    although    at    too 
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fH'eat  a  cost  comnierciallj.  Aluminium  was 
obtained  from  a  mineral  called  cryolite,  which 
contained  materials  that  enabled  the  chemist  to 
extract  it  much  more  readily  than  fmm  the 
sapphire.  In  works  on  mineralogy  the  sapphire 
was  classed  under  the  head  of  corundum.  When 
blue  it  was  called  '^sapphire;"  when  red,  the 
''oriental  ruby;"  when  yellow,  the  "oriental 
topaz;''  when  green,  the  ** oriental  emerald," 
and  soon. 

Passing  over  the  topaz  and  the  emerald,  he 
should  next  come  to  tne  betyl,  because  it  was  a 
stone  used  br  watchmakers.  It  was  crystallized 
and  a^  six-sided  prism,  some  very  fine  specimens 
of  which  were  on  the  table.  Experienced  persons 
could  readilr  distincniish  between  the  different 
specimens  of  this  class.  No  doubt  there  ^fere 
persons  present  who  found  in  the  course  of  their 
professional  engagements  that  their  statements 
were  discredited  by  some  incredulous  individuals. 
He  remembered  a  case  in  point.  A  gentleman 
showed  him  a  stone,  and  asked  him  what  he 
thought  of  it.  He  replied  that  there  was  nothing 
very  particular  in  it.  The  gentleman  rejoined, 
"  It  is  Tervt  evident  you  know  nothing  about  it." 
He  replied,  "  Perhaps  so.  What  do  you  wish  it 
to  be.''  The  gentleman  said.  "I  wish  it  to  be 
what  it  is."  He  (Professor  T. )  replied,  •«  I  confess 
mj  ignorance ;  I  do  not  know  what  it  is.**  The 
gentletnan  said,  *'  It  is  beryl.  How  can  you  tell 
what  it  is  when  you  have  never  taken  it  into  your 
hands?"  He  could  see  what  it  was  by  its  shape — 
it  was  a  six-sided  prism,  very  different  from  the 
beryl ;  bat  the  gentleman  left  verv  much  disap- 
pointed that  he  did  not  agree  with  him  that  it 
was  that  particular  stone. 

He  hekl  in  his  hand  a  specimen  of  the  cryntal 
qun^Zf  brooght  from  a  montainous  district  in 
Switzerland,  where  they  were  very  common. 
They  were  also  found  at  Snowdon,  but  not  so 
lar^  They  constituted  what  was  called  by 
lapidaries  "  pebbles."  They  were  used  for  spec- 
tacle glasses,  and  were  frequently  mixed  with 
some  ci  the  specimens  used  by  jewellers.  It  was 
also  nsed  for  jewelling  the  cheaper  kind  of 
vatches.  It  was  No  7  in  the  scale  of  hardness, 
and  was  readily  scratched  by  other  substances. 
On  the  surface  of  the  quartz  there  were  some 
fine  lines  called  "strise,"  which  all  run  across  the 
crystaL  Beryl  might  be  distinguished  from  quartz 
by  being  striated  in  the  opposite  direction.  (De- 
scribing.) When  broken,  the  quartz  would  be 
found  to  have  a  curved,  and  the  beryl  a  straight 
fracture.  Sometimes  cracks  in  crystalline  stones 
were  caused  by  ill-usage;  they  were  forced  into 
barrds,  which  were  filled  up  carelessly  with  saw- 
dust. The  expenditure  of  £1  in  packing  would 
often  render  the  goods  worth  £20  more  upon 
their  arrival  here. 

Another  stone  used  a  good  deal  in  watch-jewel- 
lisg  was  the  ehryitolUey  a  substance  only  of  the 
hardness  of  quartz,  and  which  was  ea^y  worked. 
The  m<ide  of  oalmng  diamond*,  when  cut  free 
fimn  imperfections,  was  described  by  Jeffreys, 
wlio  wrote  a  valuable  treatise  on  jewels  and  i 
precions  stones  during  the  latter  part  of  the  last  ' 
oentory.  It  was  estimated  tliat  a  diamond  of  a 
carat  in  weight  was  worth  ^ ;  but  one  of  two 
carats  was  worth  j^32,  more  than  double;   and 


that  one  of  five  carats  weiffht  was  worth  X200. 
The  value  was  estimated  in  proportion  to  the 
square  of  the  weight.  Thus,  to  find  out  the 
price  of  a  fiy^  carat  stone,  it  was  necessary  to 
multiply  6  by  5,  being  26,  and  to  multiply  that 
again  by  8-  the  value  in  pounds  sterling  of  the 
single  carat — ^which  would  give  the  sum  he  had 
before  named,  viz.,  £200.  Any  person  possessing 
a  diamond  of  that  weighty  free  from  imperfections, 
would  have  no  diflSculty,  under  any  circumstances, 
of  getting  jCl80  for  it ;  and  if  he  did  not  want  the 
money,  and  waited,  he  would  get  the  full  j^200  for 
it.  That  rule  of  calculation  held  good  for  stones 
of  from  1  carat  up  to  about  10.  Diamonds  of 
more  than  10  carats  weight  were  extremelj 
difficult  to  get,  although  in  proportion  to  their 
scarcity  was  their  deamess ;  yet  the  smal!  number 
of  persons  enabled  to  become  their  purchasers 
would  possibly  re-act,  and  reduce  the  value.  A 
diamond  of  100  carats  weight — the  Koh-i-ICoor 
being  102— would  be  worth  about  £  80,000,  a 
little  fortune  shut  up  in  a  small  casket. 

He  had  there  a  drawing  of  a  crown  in  the 
Tower,  with  a  description  of  its  jewels,  which  he 
intended  to  comment  upon,  but  he  would  give  it 
to  the  gentleman  of  the  press  near  him,  as  he  had 
tired  their  patience. 

Having  talked  about  what  are  the  precio^u 
minrraU^  let  us  revert  for  a  moment  to  some  of  a 
more  common  mercantile  character.  In  this  coun- 
try there  are  no  diamond  mines,  and  verjr  few  of 
gold.  In  many  cases  gold  mines  in  working  have 
proved  complete  failures.  Judiciously  managed, 
they  would  pay  8  or  10  per  cent,  profit ;  but  gold- 
seekers  sought  to  realize  large  fortunes  at  once. 
In  Wales  he  had  seen  gold  in  considerable  quan- 
tities ;  but,  in  consequence  of  the  hardness  of  the 
rock  containing  it,  it  would  not  pay  more  than  8 
or  10  per  cent,  to  ^et  it ;  and  even  then  with  some 
risk.  Another  obiection  to  such  mining  specula- 
tions was,  that  gold  was  a  substance  easily  pur- 
loined by  the  workmen.  One  mining  propriet<ir 
had  told  him  that,  out  of  36  oz.  obtained,  the 
workmen  had  only  returned  him  7  oz.  Then, 
again,  the  machinery  of  iiiint-stock  companies  in 
London  took  nearly  all  the  gold  from  the  ginger- 
bread. What  was  the  value  of  an  ounce  of  coal? 
Ihere  was  no  coin  sufficiently  small  to  represent 
it.  What  was  the  value  of  an  ounce  of  iron  or 
lead  ?  About  the  same  proportion.  Yet  the  coal 
and  iron  extracted  from  the  earth  was  the  main- 
stay  of  the  commerce  of  England,  and  were  far 
more  important  to  it  than  any  diamond  mines. 
What  was  the  value  of  I  oz.  of  copper?  Rather 
over  Id,  What  was  the  value  of  1  oz.  of  silver? 
About  5s,  Id  What  of  gold?  About  £4,  The 
very  refuse  of  diamonds  was  worth  £00  an  otmce. 
The  finest  diamond  known  weighed  136i  carats,  a 
little  under  one  ounce,  and  suld  for  .£130,000. 
That  scale  showed  the  comparative  value  of  those 
minerals;  but  their  real  utility  to  Englishmen,  as 
a  commercial  people,  was  in  the  reverse  ratio, 
'fhe  annual  value  of  the  coal  and  inm  obtained 
from  the  Oristish  isles  amounted  to  twenty  millions 
sterling. 

Professor  Tennant  concluded  his  interesting  and 
valuable  Lecture  amidst  loud  applause.  A  cordial 
vote  of  thanks  having  been  passed  to  him,  the 
proceedings  terminated. . 
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EFFECT  OF    MAGNETISM  ON  TIME- 
PIECES. 

{Fnm  the  "  Philosophical  Magazine") 

On  the  Irregularity/  in  t/ie  Rate  of  Going  of 
Time-pieces  occasioned  by  the  Influence  of 
Magnetism.    An  Original  Communication, 
by  Mr.  VARLEr. 

Having  studied  the  theory  of  clock  and 
watch-making  manj  years,  as  well  as  having 
been,  part  of  that  time,  concerned  in  an  exten- 
sive manufactory  of  watches,  I  have  had  many 
opportunities  of  observing  a  circumstance 
which  has  surprised  every  one  in  the  trade  as 
well  as  myself, — that  watches  of  considerable 
price,  and  from  the  hands  of  excellent  workmen, 
often  perform  no  better  than  a  plain  one  of 
inferior  workmanship  and  much  lower  price. 
Being  anxious,  as  may  naturally  be  supposed, 
to  furnish  my  friends  with  watches  or  clocks 
which  would  go  well,  I  made  it  my  business 
to  pay  particular  attention  to  whatever  could 
contribute  to  their  perfection.  With  this  view 
I  made  almost  numberless  experiments  and 
observations  on  the  various  escapements  now 
in  use,  the  different  constructions  of  balances, 
pendulums,  pendulum-springs,  and  compensa- 
tions, both  for  clocks  and  watches,  which  have 
been  applied  by  very  ingenious  mechanics  and 
excellent  workmen  to  correct  the  errors  in 
the  rate  of  going,  especially  of  watches,  occa- 
sioned by  the  various  degrees  of  heat  and 
cold,  change  of  position,  external  agitation, 
influence  of  oil,  friction,  variation  of  main- 
taining power,  and  other  causes. 

Some  of  these  contrivances  are  extremely 
well  adapted  to  answer  the  intended  purpose  ; 
but,  notwithstanding  all  their  advantages,  the 
maker  and  purchaser  are  frequently  disap- 
pointed in  the  performance  of  the  machine  to 
which  they  are  applied.  Many  instances 
might  be  produced  where  the  best  workmen 
have  been  empluyed,  no  expence  spared  by 
the  maker,  and  the  above-mentioned  improve- 
ments applied  with  the  utmost  care  and  atten- 
tion, and  yet  the  rate  of  going  of  the  watch 
has  been  more  irregular  than  in  some  ordinary 
watches.  When  such  a  circumstance  occurs, 
it  is  extremely  unpleasant ;  the  purchaser,  not 
understanding  the  difficulties  which  the  maker 
has  to  encounter,  thinks  himself  ill-used,  and 
the  latter  suffers  at  the  same  time  in  his  re- 
putation as  an  artist,  and  in  his  character  as 
a  man  ;  and  when  the  watches  happen  to  have 
been  made  for  nautical  purposes,  or  for  expor- 
tation,  the  whole  community^  in  some  mea- 
sure, become  sufferers. 

The  intention  of  the  present  paper  is  to 
point  out  a  defect  in  the  construction  of  time- 
pieces of  every  description  in  which  balances 


are  used,  and  at  the  same  time  a  source  of 
error  in  their  performance,  which  has  been 
hitherto  little  if  at  all  suspected,  but  which, 
where  it  occurs,  completely  defeats  all  the 
ends  intended  to  be  answered  by  the  applica- 
tion of  the  above-mentioned  ingenious  contri- 
vances ;  and  that  it  does  occur  very  fre- 
quently, will  be  made  sufficiently  obvious  by 
a  simple  detail  of  facts  supported  by  actuii 
experiments. 

That  the  balances  of  watches,  when  manu- 
factured of  steel,  as  they  mostly  are,  might  be 
in  a  small  degree  magnetic,  and  consequently 
have  some  influence  in  disturbing  their  vibra- 
tions, has  been  suspected  by  some  and  denied 
by  others  :  but  that  a  circular  body,  such  as  a 
balance   is,   should  possess  polarity;    that  a 
particular  point  in  it  should  have  so  strong  a 
tendency  to  the  north,  and  an  opposite  point 
an  equal  tendency  to  the  south,  as  to  be  suffi- 
cient materially  to  alter  the  rate  of  going  of 
the  machine  when  put  in  different  positionSi 
has  never,  I  believe,  been  even  suspected.    If 
it  had,  the  use  of  steel  balances  would  have 
been  laid  aside  long  ago,  particularly  where 
accurate  performance  was  indispensable,  aa  in 
time-pieces  for  astronomical  and  nautical  pur- 
poses.     Though  I  have  frequently  examined 
with  great  care  watches  that  did  not  perform 
well,  even  when  no  defect  in  their  construc- 
tion or  finishing  was  apparent,  and  suspected 
the  balance  to  be  magnetic,  yet  I  never  could 
have  imagined  that  this  influence,  operating 
as  a  cause,  could  produce  so  great  an  effect  as 
I  found  upon  actual  experiment ;  for  I  did 
not  expect  to  find  that  a  balance,  even  when 
magnetic,  should  have  distinct  poles.  Happen- 
ing to  have  a  watch  in  my  possession,  of  ex- 
cellent  workmanship,   but  which  performed 
the  most  irregularly  uf  any  watch  1  had  ever 
seen,  and  having  repeatedly  examined  every 
part  with  particular  attention,  without  being 
able  to  discover  any  cause  likely  to  produce 
such  an  effect,  it  put  me  upon  examining  whe- 
ther the  balance  might  not  be  magnetic  enough 
to  produce  the  irregularity  observed  in  its 
rate  of  going. 

I  took  the  balance  out  of  its  situation  in  the 
watch,  and,  alter  removing  the  pendulum 
spring,  put  it  into  a  poising  tool,  intending  to 
approach  it  with  a  magnet,  but  at  a  consider- 
able distance,  to  observe  the  effect,  while  at 
the  same  time  the  distance  of  the  magnet 
should  preclude  the  possibility  of  the  magnetic 
virtue  being  thereby  communicated  to  the 
balance.  I  had  no  sooner  put  it  into  the  tool 
than  I  observed  it  much  out  of  poise,  that  iiy 
the  one  side  appeared  to  be  heavier  than  the 
other  ;  but,  as  it  had  been  before  examined 
in  that  particular  by  a  very  careful  workman, 
more  than  once,  I  was  at  a  loss  to  determine 
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what  to  think  of  the  effect  I  saw  ;  when  hap- 
pening to  change  the  position  of  the  tool  upon 
the  board,  the  balance  then  appeared  to  be  in 
poise.  As  there  could  be  no  magic  in  the  case, 
it  appeared  that  the  balance  had  magnetic 
polaritj,  as  no  other  cause  could  produce  the 
effect  I  had  witnessed,  and  which  was  re- 
peated as  often  as  I  chose  to  move  the  tool 
from  the  one  position  to  the  other.  It  hap- 
pened that  I  was  then  sitting  with  my  face  to 
the  south ;  a  circumstance  that  led  me,  in 
placing  the  plain  of  the  balance  vertically,  to 
put  it  north  and  south,  and  of  course  the  axis 
east  and  west — the  only  position  in  which  the 
magnetic  influence  could  make  itself  most  ap- 
parent, and  which  will  account  for  the  cir- 
cumstance not  having  been  observed  by  the 
workman  who  examined  the  poise  of  the 
balance  before  I  did  ;  for,  as  often  as  I  placed 
the  plain  of  the  balance  vertically  between 
east  and  west  it  was  in  poise,  whichever  end 
of  its  axis  was  placed  towards  the  south. 

Having  pretty  well  satisfied  myself  as  to 
the  cause,  I  now  proceeded  to  determine  the 
poles  of  the  balance.  With  that  view  I  placed 
its  axis  in  a  vertical  situation,  and  of  course  its 
plane  was  horizontal  ;  and  I  was  much  sur- 
prised ta  find  that  in  that  position  it  possessed 
sufficient  polarity  to  overcome  the  friction  upon 
its  pivoty  for  it  readily  turned  on  its  axis  to 
place  its  north  pole  towards  the  north.  Making 
a  mark  on  that  side  that  I  might  know  its  north 
pole,  I  then  repeatedly  turned  that  point  to- 
wards the  south  ;  and,  when  left  at  liberty,  it 
as  often  resumed  its  former  position,  perform  - 
ing  a  few  vibrations  before  it  quite  settled 
itself  in  its  situation  and  came  to  rest— 
exactly  as  a  needle  would  do  if  suspended 
in  the  same  manner. 

I  was  extremely  happy  that  I  had  observed 
these  effects  before  1  brought  a  magnet  to 
make  the  experiment  I  first  intended,  as  I 
might,  and  as  others  also  might  have  concluded, 
that  the  polarity  had  been  produced  by  the 
approach  of  the  magnet.  I  now,  however, 
brought  a  magnet  into  the  shop,  and,  present- 
ing its  south  pole  to  the  markt^d  side,  that  is, 
to  the  north  pole  of  the  balance,  the  balance 
continued  at  rest ;  but  upon  presenting  the 
north  pole  to  the  marked  place,  it  immediately 
receded  from  the  magnet,  and  resumed  its 
former  position  whenever  the  magnet  was 
withdrawn. 

No  doubt  now  remaining  as  to  the  facts, 
and  being  in  possession  of  the  position  of  its 
poles^  I  proceeded  to  examine  the  efiiscts  pro- 
duced by  this  cause  upon  the  watch's  rate  of 
going.  Having  put  on  the  pendulum  spring, 
and  replaced  the  balance  in  the  watch,  I  laid 
the  watch  with  the  dial  upwards^  that  is,  with 
the  plane  of  the  balance  horizont^illy;  and  in 


such  a  position  that  the  balance  when  at  its 
place  of  rest  should  have  its  marked  side  to- 
ward the  north  : — in  this  situation  it  gained 
5'  35'  in  twenty-four  hours.  I  then  changed 
its  position  so  that  the  marked  side  of  the 
balance  when  at  rest  should  be  towards  the 
south,  and,  observing  its  rate  of  going  for  the 
next  twenty-four  hours,  found  it  had  lost 
6'  48*' — producing,  by  its  change  of  position 
only,  a  difference  of  12'  23'  in  the  rate.  It 
must  be  obvious  to  every  person,  that  even 
this  difference,  great  as  it  was,  would  be  in- 
creased or  diminished  as  the  wearer  should 
happen  to  carry  in  his  waistcoat  pocket  a  key, 
a  knife,  or  other  article  made  of  steel.  This 
circumstance,  taken  along  with  the  amount  of 
the  variation  occasioned  by  the  polarity  of  the 
balance,  was  fully  sufficient  to  produce  all  the 
irregularity  observed  in  the  going  of  the 
watch. 

I  then  took  away  the  steel  balance,  substi- 
tuted one  made  of  gold,  and  found  it  as  uni- 
form as  any  watch  of  the  like  construction ; 
for,  though  it  was  a  duplex  escapement,  which 
is  perhaps  the  best  yet  invented,  at  least  for 
common  purposes,  it  had  no  compensation  for 
the  expansion  and  contraction  occasioned  by 
heat  and  cold,  and  therefore  a  perfect  per- 
formance was  not  expected. 

Steel  balances  being  commonly  in  use,  and 
on  that  account  easiest  to  be  procured,  and 
being  on  many  accounts  preferable  to  any 
other,  I  was  unwilling  to  abandon  them  en- 
tirely ;  but  resolved  to  take  the  precaution  of 
always  trying  them  before  I  should  apply 
them  to  use.  The  mode  I  adopted  was,  to 
lay  them  upon  a  slice  of  cork  sufficient  to  make 
them  float  upon  water,  and  I  was  in  hopes 
that  out  of  a  considerable  number  I  might 
be  able  to  select  sufficient  for  my  purpose  ; 
but,  to  my  surprise,  out  of  many  dozens 
which  I  tried  in  this  manner,  I  could  not 
select  one  that  had  not  polarity.  Some  of 
them  had  it  but  in  a  weak  degree,  and  not 
more  than  one  or  two  out  of  the  whole  quan- 
tity appeared  to  have  it  so  strong  as  the  one 
which  gave  birth  to  these  experiments  and  to 
the  present  paper,  which  is  perhaps  more 
prolix  than  could  be  wished  ;  but  the  subject 
appeared  to  be  not  uninteresting,  and  I  hope 
the  remarks  1  have  offered  will  not  be  alto- 
gether useless,  as  every  thing  that  can  tend  to 
add  to  the  perfection  of  time-pieces,  or  to  re- 
move any  cause  that  operates  against  their 
perfection,  is  of  some  importance. 

My  only  motive  in  sending  this  for  publica- 
tion is  to  render  some  service  to  a  science 
which  I  at  first  studied  for  amusement  only, 
having  never  been  instructed  in  any  part  of 
it,  and  for  some  years  without  the  most  dis- 
tant idea  of  ever  following  it  as  a  business* 
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U  principally  to  remedy  the  irrtrguUritics  ot' 
the  inolivs  puwer  in  WHtcliea  which  go  several 
days  without  being  re-wouud.  The  details  of 
the  mechaiiiaii)  cannot  be  well  understood 
without  models  or  engravings  of  the  di&Vrent 
pHtts.  In  the  absence  of  these,  let  us  endea- 
vour to  ezplflin  the  principle  upon  which 
rests  the  whule  of  the  const  ruction,  and  the 
effects  it  is  designed  to  produce. 

A  spring  iuclused  in  a  barrel,  when  wound 
up,  produces  two  forces,  or  rather  a  puwer 
wliicli  acts  b>  the  teeth  of  the  barrel,  uud  a 
resistance  which  results  from  the  ahutiumit  of 
tho  ratchet  of  ihe  barrel  arbor  against  the 
click  of  arrest.    The  sum  of  this  power  and 


C11ROKOUETRB8  FOR  THE  Royal  Natt.— 

Id  (lie  Ilauio  of  Commoni,  in  commitLM  on  tbt 
NbtbI  EetinMUo  (ITlh  ApHl),  Lord  a  Fillet  Kaied, 
la  rcplf  to  a  qutation  from  Admiral  Wolcott,  Ihil 
there  wouU  bo  no  objection  to  allowiog  oflkanwbo 
hnd  Tclired  from  tlic  Bcrvicc  tUe  value  of  their  chn>> 
nomeicrs,  >.*  determined  by  the  Attrononwr  BofiL 
The  Board  of  Ailmimlt;  bsd  framed  an  order— M 
vliich  he  ttuited  the;  iroulil  loon  obuin  ibe  Mnetioa 
of  the  Uuute— fur  gruntiu);  thice  ehronomctera  to  listt- 
uf-Uatito  ataipt,  fri^ittus,  ur  troop  ihipi,  two  cbrono* 
meters  to  idoopi,  nnd  one  to  gun-boaii.  It  was  oaif 
fliir  that  offieen  ihonld  be  relieved  from  the  Bxpente 
of  proridiug  their  own  chroDometers. 
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ACCELERATION    ON   THEIR    RATES 
OF    NEW    CHRONOMETERS;— 

THE  CAUSK,  AND  HOW  TO  PREVENT  IT. 

To  Uie  Editor  of  the  Horohgical  Journal. 

Sir, — It  has  been  stated  in  the  Hnrological 
Journal  bj  several  chronometer  makers,  that 
pendulum  springs  by  being  hardened,  or  by 
having  their  ends  bent  wiih  a  pair  of  bending 
pliers,  acquire  the  property  of  getting 
stronger  after  having  been  for  some  time  in 
action  ;  and  this  has  been  assigned  as  the 
cause  of  new  chronometers  gaining  on  their 
rates.  1  have  several  times  read  what  your 
correspondents  have  written  about  it,  but 
am  sorry  to  say  I  am  not  able  to  understand 
the  way  in  which  those  gentlemen  are  reason- 
ing,  or  how  a  spring  can  get  stronger  by  the 
particles  in  the  steel  accommodating  them- 
selves to  one  another. 

Uaving  myself  been  a  good  deal  engaged 
with  the  springing  and  timing  of  chrono- 
meters, I  have  often  noticed  the  tendency  to 
accelerate  ;  and,  if  I  may  be  allowed,  I  will 
state  what  I  consider  the  cause  of  it,  and 
how  it  perhaps  may  be  prevented,  without 
having  recourse  to  the  uncertain  remedy  of 
making  the  pendulum  spring  so  soft  that  it 
constantly  loses  ot  its  original  strength. 

The  unlocking  of  the  detent  retards  the 
vibration  of  the  balance,  and  that  it  is  not 
in  a  slight  degree  can  be  seen  by  the  great 
alteration  it  makes  in  the  rate  of  a  chrono- 
meter if  the  unlocking  spring  is  made  a  shade 
longer  or  shorter.  If  the  spring  is  made 
longer,  the  chronometer  goes  slower  ;  and  if 
it  is  made  shorter,  it  gains  on  its  former  rate. 
As  the  unlocking  pallet  rubs  on  the  end  of 
the  unlocking  spring  345,600  times  in  every 
twenty-four  hours,  it  is  natural  to  suppose 
that  a  small  matter  of  the  spring  is  after  some 
time  rubbed  off  or  burnished  down  ;  as  we 
also  often  find  a  slight  indentation  in  the 
gold  spring,  in  the  place  where  it  falls  against 
the  end  of  the  detent.  From  this  cause  the 
detent  is,  after  some  time,  not  lifted  quite  so 
far  out  from  the  wheel  as  when  the  chrono- 
meter is  first  set  going ;  and  when  to  this 
is  added  that  the  scape-wheel  teeth,  which 
for  safe  locking  and  proper  impulse  are  but 
little  rounded,  and  sometimes  left  with  sharp 
edges,  by  degrees  become  a  little  more 
rounded  and  shortened,  we  see  that  the  un- 
locking by  degrees  becomes  easier,  and  that 
the  chronometer  from  that  cause  roust  accele- 
rate, till  the  acting  parts  of  the  escapement 
become  bui*nished  down,  or  the  oil  gets 
sufficiently  thick  to  produce  a  compensation, 
when  it  will  for  some  time  keep  a  pretty 
settled  rate. 


If  the  unlocking  spring  were  made  of 
hardened  and  tampered  steel  instead  of  gold, 
and  the  end  of  it  left  as  hard  as  possible 
without  danger  of  snapping  off^,  it  would 
better  stand  the  blows  of  the  unlocking:  pallet. 
But  it  would  then  be  nec^sssry  to  put  the 
least  quantity  of  oil  on  the  unlocking  pallet, 
as  the  spring  otherwise  would  wear  itself 
away  in  rust.  A  little  oil  applied  to  the 
unlocking  pallet  will  produce  no  injurious 
effect ;  but  great  care  must  be  taken  that  no 
oil  gets  on  the  end  of  the  detent,  as  it  would 
mnke  the  unlocking  spring  stick,  whereby  the 
vibration  of  the  babince  would  fall  off;  and 
it  would  therefore  be  better  to  make  the  un- 
locking end  of  the  detent  a  little  shorter  than 
what  is  usually  done.  The  locking  pallet 
might  also  lean  a  little  back  towards  the  foot 
of  tlie  detent,  whereby  a  fresh  part  of  the 
teeth  would  gradually  get  into  use.  The 
greatest  care  must  of  course  be  taken  that 
the  scape- wheel  and  unlocking  spring  are 
as  hard  as  possible,  and  that  no  sharp  eAg<^% 
are  left  on  any  of  the  acting  parts.  Great 
attention  must  also  be  paid  to  the  pallets; 
and  they  ought  to  be  so  firmly  set  that  even 
the  melting  of  the  shellac  would  not  allow 
them  to  move.  I  believe  if  this  be  done,  a 
chronometer  will  not  accelerate ;  as  it  seems 
clear  that  the  acceleration  arises  from  a  de- 
crease in  the  resistance  the  balance  has  to 
overcome  in  the  unlocking  of  the  detent. 

That  a  soft  spring  lo-'cs  more  of  its 
strength  than  one  that  is  hardened  is  certain ; 
but  that  any  spring  should,  in  the  same 
temperature,  actually  get  stronger  by  having 
been  for  some  time  in  action,  I  consider  to  be 
quite  a  mistake.     Tour's  respectfully, 

F.  Knudsen. 
33,  Cockspur-street,  Charing-cross. 


DOUBLE  FLAT  BALANCE  SPRINGS. 

To  tlie  Editor  of  the  Horological  Journal 

Sir, — I  have  only  one  or  two  observations 
to  make  in  reply  to  Mr.  Cole's  letter  in  the 
20th  number  of  your  JournaL 

Mr.  Cole  refers  to  his  remarks  in  your 
15th  number  on  the  Double  Volute  Spring  | 
they  are  as  follows  :  — 

**  I  have  taken  the  opportunity  of  applying 
a  tempered  pendulum  spring,  as  an  illustra* 
tion  of  the  double  volute,  with  close  attach- 
ments at  the  stud  and  collet,  intended  for 
lessening  the  excentric  force  of  the  springi 
and  consequently  the  position  errors  of  the 
watch." 
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I  can  conscientiously  assert  that  these  (not 
very  definite)  remarks  afford  no  index  to  the 
principle  on  which  my  invention  is  based. 

The  mode  of  making  Mr.  Cole's  ''  Double 
Volute  Springs,"  as  described  in  his  letter  of 
the  14th  March,  is  necessarily  uncertain  and 
liable  to  error. 

My  double  flat  springs  are  manufactured 
by  machinery,  and  can  be  made  of  equal  or 
unequal  number  of  coils  in  the  upper  and 
lower  spirals,  and  without  any  uncertainty  or 
risk  of  failure. 

So  far  from  the  idea  having  originated  in 
the  quoted  remarks  of  Mr.  Cole,  I  exhibited 
my  springs  more  than  two  years  since  in 
London  to  Messrs.  Council,  Abbot,  Pool,  and 
others,  and  though  many  improvements  have 
since  been  made  in  them,  the  principle  is  the 
same  as  then  exhibited. 

I  am;  Sir,  your's  respectfully, 

J.  Uammerslet. 

P.  S. — Should  any  one  doubt  that  the 
acceleration  of  rate  in  new  chronometers  is 
caused  by  the  bending  of  the  balance  spring 
after  it  is  finished,  they  may  easily  satisfy 
themselves  on  that  point  by  re*bending  the 
Bpring  of  a  chronometer  which  has  settled 
to  a  rate,  and  they  will  find  that  the 
chronometer  will  accelerate  on  its  rate  as 
at  first. — J.  H. 


HISTORICAL    GLEANINGS 

BELATINO   TO   CLOCKS  AND  WATCHES. 

Near  six  centuries  ago,  in  the  sixteenth 
year  of  the  reign  of  Edward  I.,  a.  d.  128b, 
the  earliest  cluck  in  London  of  which  we 
have  any  authentic  account  was  erected.  Its 
origin  affords  a  proof  how  strong  was  the 
desire,  thus  early  in  our  history,  that  justice 
should  be  dealt  with  an  even  hand,  although 
the  fault  in  this  case  was  having  leant  to 
mercy's  side.  The  Hon  Daines  Harrington 
states,*  that  '*the  Lord  Chief  Justice 
Badulphus  de  Hengham  having  made  an 
alteration  in  a  record,  by  which  a  poor  defen- 
dant had  to  pay  six  shillings  and  eight-pence 
instead  of  thirteen  shillings  and  four-pence,  a 
fine  of  800  marks  was  inflicted  upon  him  by 
the  King's  order,  and  the  money  was  applied 
to  defray  the  cost  of  erecting  a  public  clock 
opposite  the  entrance  to  Westminster  Hall. ' 
No  details  of  its  construction  have  come 
down  to  us.  but,  from  Stowe's  "  Account  of 
Westminster,"  we  find  that  this  clock  was 


•  Arcbicolugia,  vol.  v. 


considered  during  the  reign  of  Henry  YI.  to 
be  of  such  importance  that  the  king  gave  the 
keeping  of  it  to  William  Warby,  dean  of  St. 
Stephen's,  with  the  pay  of  sixpence  per  day, 
to  be  received  at  the  Exchequer.  The.  date 
of  its  removal  is  uncertain ;  bat  that  it 
remained  till  the  time  of  Elizabeth  is  evideol 
by  Judge  Southcote  mentioning  the  tradition, 
and  stating  that  the  clock  still  remained 
which  had  been  made  out  of  the  Chief 
Justice's  fine.  The  dial  on  the  second  pedi- 
ment of  the  buildings  in  Palace- Yard  marks 
the  site ;  the  remarkable  motto  on  which, 
**  LHscite  Justitiam  JHoniii^"  clearly  relates 
to  its  origin.  The  clock  in  the  tower  of  the 
New  Palace  at  Westminster,  intended  by  its 
promoters  to  be  an  unequalled  specimeD  of 
horological  art  in  the  19ch  century,  stands  bat 
a  short  distance  from  the  spot  o-ice  occupied 
by  this  early  monitor  of  Time's  flight. 

From  an  allusion  made  by  Dante,  we 
learn,  that  striking  clocks  were  in  aae  in 
Italy  in  the  13th  century.  That  they  were  not 
uncommon  in  England  in  Chaucer's  time,  i0 
evident  from  his  lines  alluding  to  the  crowing 
of  the  cock.  Chaucer  was  born  in  132t^; 
and  died  in  1400. 

In  France,  in  1332,  according  to  Froisaart, 
Philip  the  Hardy  removed  from  Courtray  to 
Dijon  a  clock  which  struck  the  hours  and 
was  remaikable  for  its  mechanism. 

Portable  time- measurers,  or  watches,  were 
not  common  until  the  latter  end  of  Queen 
Elizabeth's  reign,  although  flrst  introduced 
in  Henry  Vlil.s  time.  They  were  made 
in  various  forms — many  oval,  the  cases  gene- 
rally being  highly  ornamented,*  it  having 
become  the  fashion  to  wear  them  aa  peraonal 
ornaments. 

In  the  third  year  of  James  I.  a  watch  was 
found  upon  Guy  F'awkes,  which  he  and  Percy 
had  bought  the  day  belbre  to  try  condusioos 
for  the  lung  and  short  burning  of  the  touch- 
wood they  had  prepared  to  fire  the  powder. 

In  1631  the  Clockmakers*  Company  was 
incorporated,  and  from  the  charter  prohibit- 
ing the  importation  of  clocks,  watches,  and 
alarums  it  is  evident  there  was  a  numerous 
body  of  artists  in  this  country  expert  at  the 
business. 

Among  royal  patrons  of  the  art,  Charles  IF. 
and  James  II.  may  be  included.  Of  the 
former  monarch  it  is  related,  that  watchmakers 
used  to  attend  him  whilst  playing  at  the  JMaU; 
a  watch  being  often  the  stake.  From  this 
time  the  progress  was  rapid,  the  genioa  of 
Hooke  and  Huyghens  having  converted  what 
was  formerly  but  an  expensive  toy  iuto  an 
accurate   time -measurer.      Although  Uooke 

*  See  I/orofogicalJoumal,  No.  17,  Jannaiy,  1960. 
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4.  To  the  locker,  which  U  «  cjlindrical  piece  of 
steel,  one  cod  Mag  smaller  than  the  other,  and  pro- 
jeeting  through  a  hols  in  the  rim  of  the  case,  the 
larger  end  acting  between  two  pini  on  the  plate.  A 
■pring  passes  orer  ic 

down,  and   at   the  against  the 


EQUATION    OF    TIME   TABLB 

For  Mat,  1860. 


». 

has  two  pins,  one  of 

which 

steel  on  the  arbor  of 

tbeS; 

alarnm  from  rnnning 

down  i  the  other  is  worked  o 

n  bj  the  small  end  and 

is  called  the  tail,  and  is  for  the 

the  alanim. 

The  action  of  the  above  mnchinEry  is  ns  fbllows  :— 

When  the  detent  spring  is  elevated,  it  piesses  down 

's^m  of  ihc 

in  its  turn 

presses 

and   thus  presses  Ihc 

circular  bead 

ontwards,  and  canies 

the  small  end  of  ibe  locker 

& 

When  the  pin  of  the  detent 

-A 

and 

alarum. 

[Printed,  6rf. 

•^  Arts,  vol.  5  Ohird 

teriit),  p.  S7i  London  Joamal  (A'cwftm's),  vol  3 
{uetmd  wtiti),  p.  S4 1  Register  of  Arts  and 
Sciences,  toI.  1  (ncre  teritt),  p.  138 ;  and  Gngi- 
neera'  and  Mechanics'  Encjclopecdia,  vol.  I, 
p  700.] 

1837,  December  13._Ko.  SSB6. 
BERROLLAS,  Josbi-o  Antroiii.— I.  Tbebairel 
ratchet,  wiib  its  click  and  spring,   which  keeps  the 
maintainiuK  power  up,  is  put  on 


fastened 

o-hc 

rend 

s  passed 

tbrongh 

;■■■' 

impendent. 

The  chain  is  not 

onger  than  to 

revolu- 

tion  of  the  pulley 

To  wind  up 

the 

impendent  as  faro 

It  as  passible  I 

the 

will  carry  it 

«£! 

operation 

must  be 

repeated  until 

« 

^ 

Similar 

a   A  finger 

kind 

fcap 

wilt)  a 

-milled edge;  Ibe 

minulo  hand 

s  fastened  to 

it  when 

"H 

S  in  No.  9489,  is  made  to 

remain  in  the  cose  when  it  formerly  protrnded,  and 
vice  versil,   by  the    fulcrum   of  the   propeller  being 
side  of  the  inclined  plane.    The 
is  Euperseded,  and  a  rpriiig  put  on  the 
muiion  recfiveJ   by  the  tail  of  the 
'S  a  Elreight  and  not  n  side  muiion  as 
formerly. 
[Printed,  6i    See  Repertory  of  Arts,  vol.  6  (third 
seriia).  p.1;   London  Journul  (^evron's).  vol  4 
(jKcimd  lerics),    p.    iS ; 
vol.  0,   p.  65i    llrifiBior  of 
vol.  a  (new  ttiia^,    p.  4  i  and 

Meitbaaucs'£ncyclu)ia:Jin,vol.l,  pp.  G9a  and  702  ] 

(_Tv   bt   CDDflRUClf.) 


*»»«.«  Noo, 

Mami^KoaH 

Dtj 

Dm; 

DilTetence 

Dtlha 

of 

EquilioB  or 

IS"* 

Week 

Untk 

be  tMrtelti 
from  _ 

One  Hour. 

UcuiTlu. 

m.    B 

Tues.. 

1 

3     5*14 

0.298 

3    3-16 

Wed.. 

2 

3  12-29 

0-276 

3  12-30 

Thurs. 

3 

3   18'89 

0-253 

3  18*90 

Fri.   .. 

4 

3  24-95 

0-230 

3  24-97 

Sat.  .. 

5 

3  30-45 

0-206 

3  30-46 

Sun. . . 

6 

3  35-40 

0-182 

3  35-41 

Men... 

7 

3  39-77 

0-158 

3  39-78 

Tues.. 

8 

3  43-56 

0-134 

3  43-57 

Wed.. 

!) 

3  46-77 

0-110 

3  46-78 

Tbura. 

10 

3  49-40 

0-085 

3  49-41 

Fri.   .. 

n 

3  31-43 

0060 

3  51-43 

Sat.   .. 

12 

3  52-87 

0-035 

3  52-87 

Sun... 

13 

3  53-71 

0-010 

3  53-71 

Mon... 

H 

3  53-95 

0-015 

3  5S-9S 

Tues.. 

15 

3  53-60 

0-039 

3  53-60 

Wed.. 

16 

3  52-67 

0-063 

3  52-67 

Thurs. 

I? 

3  51-15 

O-087 

3  51-15 

Fri.. . . 

18 

3  49-08 

0-110 

3  49-07 

Sat.  .. 

19 

3  46-43 

0-133 

3  46-42 

Sun... 

20 

3  43-23 

0  156 

3  43-22 

Mod.  . . 

21 

3  39-49 

0-178 

3  39-48 

Tues.. 

22 

3  35-22 

0-200 

3  35-21 

Wed,. 

23 

3  30--t3 

0-220 

3  30-48 

Thura. 

24 

3  25   14 

0-240 

3  25-13 

Fri,  .. 

25 

3   19-37 

0-260 

3  19-35 

Sat.   .. 

26 

3   13-12 

0-279 

3  13-11 

Sun... 

27 

3     C-42 

0-298 

3    6-40 

Mon... 

28 

2  59-25 

0-317 

2  69-23 

Tues.. 

29 

2  51-65 

0-334 

2  51-63 

Wed.. 

30 

2  43-62 

0-351 

2  43-60 

Tliurs . 

31 

2  35-19 

0-368 

2  35-18 

TO  ADVERTISERS. 

As  a  Spccii 
to  become  a 
Joi;r)ial  will 
Chronometer, 
nnrivalled  for  cheapne. 

N.  B.  Allvc^i^emL'nl»  to  be  inserted  in  tbe  Jonmal 
must  be  received  before  the  S5tb  of  the  month. 
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Thb  HALF-YEiUEtLT  MEETING  of  the  Members  will  be  held  at  the  Institute,  35, 
Northampton  Square,  on  Thursday  the  21st  of  June,  —  To  receiye  the  Report  of  the 
Half-year  ending  on  the  15th  instant,  and  the  Balance  Sheet ;  also  for  the  Election 
of  the  following  Officers:  President,  Vice-Presidents,  one  Trustee,  Treasurer,  Honorary 
Secretary,  and  Members  of  Council  in  room  of  the  retiring  Members,  who  are  all  eligible 
for  re-election,  and  to  fill  np  any  other  vacancies  that  may  occur. 

All  Nominations  and   Notices   to   be   addressed  to  the  Honorary  Secretary  on  or 

before  the  7th  instant.  ^        ,        «    ,      ^        ., 

By  order  of  the  Council, 

1*/  June^  1860.  GEORGE  E.  MYLNE,  Honorary  Secretary. 


INFLUENCE  OF  MAGNETISM  ON  TIME-  i^t^^n^t^es.     The  results,  however,  may  be 

•**  '^  jj^Qj^  conveniently  examined  in  a  Table. 

PIECES.  ^ 

North.  Intenaitjr. 

On  a  Remarkable  Case  of  Magnetic  Intensity  XII •  •  •  •  •  90*79 

of  a  Chronometer.     By  George  Haryey,  IX     102  -29 

Esq.,  M.aS,M.A.S.,  &c.  VI     ...90-69 

^  III    78-89 

A  box  chronometer  having  lately  come  , 
into  my  possession,  exhibiting  remarkable  Mean  ....  90*66 
proofs  of  strong  and  active  magnetism,  I  was  yj^^^  ^^^^  conclusions  were  obtained,  the 
induced  to  examine  it  particularly,  and  to  chronometer  had  not  been  in  motion  for  some 
ascertain  the  intensities  of  its  different  parts,  ^^^^Yi%.  The  time  at  which  it  stopped  being 
by  means  of  an  apparatus  resembling  that  ^k  yn,  ^q.^  ^m  ^f  course  determine  the  re- 
employed by  Coulomb,  and  which  was  capa^  gpective  positions  of  the  hour,  minute,  and 
We,  from  its  very  dehcate  construction,  of  ^^^^^^^  ^^^^  ^.^j^  ^^  ^^^  ^^  ^y^^  oscillating 
indicating  the  existence  of  the  minutest  traces  ^^^^  ^^  ^j^^  magnetic  meridian.  These  par- 
of  attraction.  ticulars  became  necessary  to  be  attended  to, 
By  denoting  the  power  of  the  terrestnal  j^  consequence  of  the  strong  polarities  of  the 
magnetism  by  100,  the  intensity  of  the  chro-  ^^^^^  y^^^^^ 

nometer,  one  inch  above  the  centre  of  its        In  two  subsequent  experiments,  XII  being 

crystal,  was  only  90-79,  when  the  hour  of  directed  to  the  north,  the  intensity  at  three 

XII  pointed  to  the  north  ;  but,  on  tuwing  .^^j^^  ^^^^^  ^^^  j  ^^  94.7Q   ^^^  ^^ 

the  time- keeper,  so  as  to  bring  IX  into  the  ^^^  'mt^Y^Qs  97-42 

same  direction,  the  intensity  was  augmented        Finding  t^^t  such  remarkable  changes  of  ' 

to   102  29,  the   position  of   the  oscillating  intensity  resulted   from   merely  turning  the 

cylinder  remaining  unchanged;  and  by  again  chronometer,  similar  experiments  were  per- 

turning  it  another  quadrant,  so  as  to  bring  ^^^^^^  ^^  ^^^  ^^^^  distance  above  the  middle 

VI  to  the  north,  the  intensity  again  declined  ^^.  ^^^^  ^^^^^^  ^P  ^^^  ^^^^  ^„j  ^he  results  of 

to  90-69,  corresjK>nding  very  nearly  with  the  ^^^^^  ^^  recorded  in  the  following  table : 
result  determined  in  the  first  position;  and, 
lastly,  when  III  was  brought  into  the  same  No^h.  'tt?!?' 

situation,  the  measure  of  the  intensity  farther  ^^ 01  .qi 

declined  to  78»89  :    So  that  the  attraction  ^-^    ^'   ^* 


situation,  the  measure  of  the  intensity  farther  -?A^ '' 

declined  to  78*89:    So  that  the  attraction  ^X    lOi.ofi 

was  a  maximum  when  IX  was  directed  to  the  J^J    •  * 04 .04 

north,  and  a  minimum  when  III  was  brought  ^^^    ^^'^^ 

into  the  same  situation  ;  and,  what  is  farther  oi    10 

remarkable,  the  nearly  equal  intensities  cor-  Mean....    yi   iw 

responding  to  the  positions  of  Xll  and  VI,  and  from  which  it  appears,  that  the  maximum 

approach  very  closely  to  a  state  of  equality  intensity  was  found  when  VI  pointed  to  the 

withthemeauof  the  maximum  and  minimum  north,  and  the  minimum  when  Xfl  was  in 


130 


THE   HOROLOOICAL   JOURNAL. 


CJom  1.  IBM. 


the  same  siruation  ;  and  that  the  mean  of  the 
four  intensities  approaches  very  nearly  to  an 
eqaalitj  with  that  entered  in    the    former 

table. 

The  top  and  bottom  of  the  chronometer 
presenting  so  many  varieties  of  attraction,  it 
was  conceived  that  similar  anomalies  might 
result  from  an  examination  of  its  aides.  Ac- 
cordingly,  when  XII  was  uppermost,  and 
the  oscillating  cylinder  one  inch  above  the 
middle  of  the  side,  the  intensity  amounted  to 
105*61 ;  but  when  the  time-keeper  was 
turned,  so  as  to  bring  IX  below  the  cylinder, 
the  measure  of  the  attraction  rapidly  declined 
to  89*61  ;  and  when  VI  was  examined,  it 
increased  to  91*78;  and,  lastly,  when  III 
pointed  upwards,  it  again  declined  to  84*05. 
These  results  may  be  conveniently  arranged 
in  a  table. 

side  of  th»  CteonoiMtor  Intentltj. 

XII 105-61 

IX    89*61 

VI    91*78 

III    84*05 


Mean....    92*76 

The  preceding  observations  having  been 
made  on  the  external  parts  of  the  chrono- 
meter, the  intensity  of  its  internal  works  was 
next  determined ;  and,  first,  by  placing  the 
centre  of  the  oscillating  cylinder  one  inch 
above  the  extremity  of  the  steel  arbor  of  the 
fusee,  which  poroessed  magnetism  in  a  very 
high  degree,  when  the  intensity  was  found  to 
be  109*09;  but  when  the  measure  of  the 
attraction  was  ascertained,  in  the  line  of  a 
common  tangent,  proceeding  from  between 
the  barrel  and  fusee,  XII  being  uppermost,  it 
declined  to  107*82.  A  still  greater  declen- 
sion was,  however,  remarked  when  the  chro- 
nometer was  turned  another  quadrant,  so  as 
to  bring  the  middle  of  the  side  of  the  spring 
box  an  inch  below  the  centre  of  the  oscilla- 
ting bar,  IX  being  upwards,  the  intensity 
amounting  only  to  92*22  ;  the  north  pole,  at 
the  same  time,  dipping  three  degrees.  Three 
coils  of  the  steel-chain  were  wound  round  the 
box.  The  time-keeper  being  afterwards 
moved  through  a  third  quadrant,  so  as  to 
bring  the  cylinder  over  the  spring  of  the  ba- 
lance, VI  being  uppermost,  the  north  pole 
dipped  two  degrees,  and  the  intensity 
amounted  to  101*26.  And  lastly,  by  turn- 
ing the  chronometer  through  a  similar  portion 
of  a  circle,  bringing  III  upwards,  and  by  this 
means  placing  the  centre  of  the  oscillating 
cylinder  over  the  small  interval  between  the 
balance  and  the  fusee,  the  intensity  fell  to 
79*51.  Below  the  cylinder,  in  this  case, 
irere  the  arbor  of  the  fuaeei  and  a  ratchet  and 


pivot  for  the  same,  all  of  steel,  and  possessing 
considerable  magnetic  power.  These  results 
are  arranged  in  the  following  table : 

Side  of  toe  Chronometer  Intensftr. 

appennoet. 

XII 107*82 

IX    92*22 

VI 101*26 

m 79*51 


Mean    ••••    95*20 

These  conclusions  bear  some  analogr.  ss 
indeed  they  ought,  to  those  recorded  in  the 
preceding  table,  the  maximum  intensity  oor- 
responding  in  each  case  to  the  positioa  XII, 
and  the  minimum  to  that  of  III.  The  posi- 
tions denoted  by  VI  and  IX  are  also  in  both 
cases  next  to  the  maximum  in  point  of  mag- 
nitude. 

The  magnetism  of  the  balance  and  its 
spring  were  dso  powerfully  displayed,  by 
raising  the  chronometer  when  Vlwas  upper- 
most, so  as  to  bring  the  circumference  of  the 
latter  within  an  inch  and  a  quarter  of  the 
oscillating  cylinder ;  the  dip  bSng  increased 
from  two  to  five  degrees,  and  the  intensity 
diminished  from  101*26  to  95*99. 

On  examining  the  balance^  the  inner  rims 
of  the  arcs  of  compensation  were  foond  to  be 
of  steel,  and  so  likewise  were  the  tim»-serewi, 
which  connected  them  with  the  transverss 
arm.  These  parts  were  in  a  state  of  active 
magnetism,  particularly  the  time-screwSy  cne 
having  strong  northern  polarity,  and  the  other 
southern.  The  small  wormed  cylinders  akcv 
on  which  the  thermometer  nieces  moved^  pre- 
sented equal  proofs  of  polarity,  one  bdi^a 
north  pole,  and  the  other  a  south.  The  tisM* 
screw  and  thermometer  piece  having  northern 
polarity  were  on  one  side  of  the  balance^  and 
those  having  southern  on  the  other.  Ite 
balaf^ce- spring  likewise  exhibited  Tigoroiis 
polarity. 

When  the  north  pole  of  a  small  bar  mi^ 
net  was  placed  near  the  extremity  of  the 
wormed  cylinder  which  possessed  northern 
polarity,  the  balance  immediately  receded  a 
small  quantity  ;  but  when  the  south  pdb  was 
applied,  the  power  was  sufficient  to  cause  it 
to  advance  through  a  minute  but  sensible  arc ; 
and  similar  effects  were  produced  when  the 
proper  poles  of  the  magnet  were  presented  to 
the  extremity  of  the  wormed  cylinder  liaTisg 
southern  polarity.  On  presenting  a  moce 
powerful  magnet,  the  balance  was  drawn 
more  than  a  quadrant  from  its  quiesoent  po* 
sition,  and  motion  communicated  to  the  ehro- 
nometer. 

By  placing  the  time-screws  in  the  direetion 
of  the  magnetic  meridiaui  and  brining  the 
north  pole  of  a  pocket-compass  near  thst 
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which  possessed  southern  polarity,  no  devia- 
tion was  of  coarse  perceptible  in  the  compass- 
needle  ;  but  when  the  balance  was  moved 
throagh  the  arcs  recorded  in  the  first  column 
of  the  following  table,  the  deviation  in  the 
direction  of  the  compass  amounted  to  the 
quantities  entered  in  the  second  ;  the  inertia 
of  I  he  needle  being  too  considerable  to  admit 
of  its  inversion.  Bjr  employing  a  needle  of  a 
more  delicate  construction,  an  inversion  of  its 
poles  took  place,  the  moment  the  time  screw 
had  passed  throagh  an  arc  of  90^,  when  a 
deviation  of  the  soath  pole  immediately 
followed. 

DegrMt  of  the  Are  of  Deriatlon  of  the  Com. 

OoBp«iisatioo.  pus  Needle. 

o^TT rr.  0* 

10 4 

20 8 

30 12 

40 15^ 

60 19 

60 25 

70 30 

80 36| 

90 43 

100 49 

110 5 

When  the  chronometer  was  so  placed  that 
the  transverse  arm  which  bears  the  time- 
■erewa  of  the  balance  became  east  and  west, 
a  fine  compass-needle  having  its  centre  over 
the  middte  of  the  balance  immediately  dis- 
posed itself  in  the  same  direction,  its  north 
pole  reposii^  over  the  screw  which  possessed 
soQtbmi  polarity.  When  also  the  balance 
was  tamed  through  an  arc  of  90^,  the  needle 
tamed  with  it,  the  north  pole  in  consequence 
p<Mnting  to  the  south.  The  moment,  how- 
ever,  the  balance  was  allowed  to  vibrate,  the 
needle  commenced  its  oscillations,  vibrating 
in  progressively  decreasing  arcs,  from  the 
first  semidrele  described  by  it,  to  zero  in  the 
magnetic  meridian,  where  it  maintained  a 
small  tremulous  motion.  In  another  experi- 
ment, when  the  balance  was  turned  through 
a  greater  arc  than  a  quadrant  before  motion 
was  communicated  to  the  chronometer,  the 
needle  was  nearly  inverted,  the  north  pole 
pdnting  west ;  and  on  motion  being  given  to 
the  balance^  the  needle  ranged  for  many 
seconds  thra^gli  the  complete  circumference, 
until  the  dirSetive  power  of  the  earth,  by 
gaining  the  ascendancy,  caused  the  arcs  of 
vibration  successively  to  diminish,  the  needle 
altimately  obtaining  a  position  coincident 
with  the  iperidian,  whex^il  continued  in  a 
state  of  tremolgiiy  motion  as  before. 

The  qoantUy  of  Iteel  contained  in  this 
chronometer  was  truly  remarkable,  and  no 
part  of  it  was  destitute  of  vigorous  polarity. 


Every  screw  displayed  its  influence,  and  of 
which  there  were  ten  large,  and  several  smalt 
ones,  in  the  frame  nlone.  The  chain  also, 
the  axles  ot  the  different  wheels  and  pinions, 
the  arbor  of  the  fusee,  the  balance  and  its 
spring,  exhibited  the  same  intense  and  active 
power.*  Nor  did  this  polarity  partake  of  the 
transient  character  of  that  imparted  by  in- 
duction from  the  earth  to  soft  iron,  but  was 
permanent,  undergoing  no  sensible  alteration 
from  change  of  position. 

From  the  short  time  the  chronometer  has 
been  in  my  possession,  no  satisfactory  account 
has  been  obtained  of  its  rate.  During  the 
three  preceding  years  it  was  constantly  on 
ship-board,  and  its  general  character  is  said 
to  have  been  good  ;  although,  at  times,  it  ap- 
pears to  have  been  subject  to  rather  more 
than  ordinary  aberrations.  It  would  be  in- 
teresting if  a  few  facts  connected  with  its 
previous  history  could  be  obtained,  as  they 
might  probably  throw  some  light  on  the 
source  from  whence  it  derived  its  active  mag- 
netic powers.  At  a  future  time,  I  hope  to  be 
able  to  communicate  something  on  this  head. 

On  a  subsequent  occasion,  another  chrono- 
meter was  examined  by  means  of  the  same 
apparatus.  The  balance  evinced  no  proofs  of  • 
polarity  when  small  magnets  were  presented 
to  it ;  but  the  apparatus  of  Coulomb  detected 
some  minute  varieties  of  attraction  in  different 
parts. 

By  placing  the  oscillating  bar  three  quar- 
ters of  an  inch  above  the  centre  of  the  glass- 
crystal,  the  magnetic  intensity  was  found  to 
be  94*36 ;  and  at  the  same  distance  above 
the  centre  of  the  bottom  of  the  brass-case,  it 
amounted  to  100*63.  When  the  chrono- 
meter was  turned  so  as  to  bring  its  side 
below  the  bar,  III  being  upwards,  the  in- 
tensity was  98*51  ;  and  on  determining  it  on 
the  opposite  side,  or  when  IX  wa.i  upper- 
most, it  amounted  to  94*02.  When  the 
cover  of  the  chronometer  box  was  closed,  and 
the  intensity  determined  at  the  before- 
mentioned  distance  above  its  middle,  the 
measure  of  the  attraction  became  99*  13.  The 
intensity  therefore  was  the  greatest  near  the 
bottom  of  the  brass  case. 

This  chronometer  appeared  to  have  been 
constructed  with  every  possible  care  to  avoid 
the  introduction  of  magnetism.  The  handles 
of  the  box,  the  hinges  and  screws,  the  lock, 
staples  and  key,  were  all  of  brass ;  still,  from 


*  Mr.  Cox,  the  ngent  for  Arnold's  chronometers  at 
this  place,  and  whose  accurate  knowledge  of  the 
]>rioci]ilos  and  action  of  time- keepers  is  so  well  known 
to  many  of  the  most  distinguished  officers  of  his  Ma- 
jesty's Navy,  remarked,  when  the  chronometer  under 
consideration  was  sliewn  to  liim,  that  it  uppenred 
Uothiug  IciS  tUuu  a  Magazine  of  MufpuU, 
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the  anoiunIou9  results  nbove  prcaented,  the  aol^  Etecl,  to  lave  thnm  turned  ia  tliat  pUne. 

variations  orinlcnsity  were  more  considerable  This  metliod  of  obviniinf;   (beir    anomalous 

than  could  have  been  onticipaled,  considering  nction  would  in  all  probabilitj'  be  effectual,  if 

the  very  Buiall  quantity  o?  steel  that  appeared  similar  precautions  could  be  taken  with  the 

in   it       Thpflo  variations   are  indeed  incon-  steel  employed  in  the  other  parts  of  a  chro- 

riderable  when  compared  with  the  changes  of  nometer.      But  the  chain  alono    would    be 

iatensity  exhibited  in  the  former  instance  ;  capable  of  imparting,  in  a  short  time,  &nj 

but  are  sufficient  to  prove  that  raagnetism  magnetic  qualities   it  might  posaess  to  the 

exists  ia  chronometeis,  when,  from  the  pre-  balance,  and  thus  to  restore  to  it  that  power 

cautions  employed  in  their  construction,  we  of  derangement  which  had  been    previously 

should  have  imagined  it  altogether  removed.  removed       Suppose,    for    example,  that  the 

That  the  application  of  magnets  to  chrono-  balance  of  the    flrst  chronometer  alluded  to 

meters  does    not    ia   all  cases   communicate  in    this  paper  were  to  have    its    magnetism 

magnetic  qualities  of  a  very  powerful  kind,  removed   by  the    inj^enious   method    reconi' 

may  be  inferred  from  the  example  of  anotlier  mended  by  Captain  ticoresby,  or  b;  any  other, 

chronometer,  which  had  been  frequently  em-  is   it   not  probable   that  the  same  property 

ployed  ia  inquiries  connected  with  magneiiam  would    be  again  acquired,  from    the    active 

for  many  months,  and  which  was  subsequently  magnetism  possessed  by  the  numerous  screws, 

examined  by  the  apparatus  of  Coulomb.    The  the  arbor  of  the  fu?ee,  the  chain,  Stc  ,  in  cod- 

OKillsting  cylinder  was  placed  one  inch  above  spquence    of   the    balance  either  remaining 

the  crystal,  and  the  intensity  determined  in  qjiescent,  or  incessantly  performioj;  ita  vibra- 

four  positions   of  the  time-keeper,    namely,  tions  in  the    nei^^hbaurhood  of  that    which 

when   its   XII   o'clock  mark   was    directed  may,  without  impropriety,  be  denominated  s 

Bucceasively  to  the  four  cardinal  points  of  the  System  of  Magnets  ?     Oo  the  whole,  there- 

horison  ;    the  experimeut   agreeing   in    this  fore,  the  employment  of  a  substaace  in  the 

particular  with  one  deierraiaed  for  the  first  construction  of  the  balance,  not  only  without 

chronometer.     The  following  table  contains  magnetism,    but   without    the    capability  of 

tbe  results:-'  acquiring  it,   will  be  the  only  e^ctnat  and 

NoTtb-                      inimiitf.  perfect  remedy  for  the  anomaly  ia  queatiim. 

3UI 100-13  Flatina,   or    an   alloy  of  plattno,  hu  been 

IX  ••• 99*70  mentioned    by    the    intelligent    and    aotive 

*I    ■  •  •■    97 'Si  philosopher  last  alluded  to  i  and  it  is  not  im- 

m  98*03  probable,  but  that  it  may  be  ultimatelj  jbowi 

as  well  adapted  to  the  purpoaea  of  oompooM- 

Uean..,.    98*96  tioo  as  steel.     Simitar  precautiona  are  neooH 

and  from  which  it  appears,  that  the  mean  of  sary  in  the  formation  of  the  baUnoe^priag. 

the  four  intensities  approach  very  nearly  to  Gold,  it  is  said,  is  very  well  adapted  for  tUs 

the  assumed  terrestrial  intensity,  and  that,  purpose. 

moreoTer,  a  much  greater  uniiormity  exists  PlymontU,  Angnit  12,  IBSS. 
among  the  results  than  in  those  determined 

for  the  first  chronometer.  

The  examples  that  have  been  furatsbed  by 
Messrs.  Varley,  Fisher,  Barlow,  and  CapIiUD 

Scoresby,  relative  to  the  magnetism  of  chro-  NON-RESISTKNT    COUPBNSATIOK 
nometers,  and  from  many  experiments  I  have  BAL&HCES. 
bad  an  opportunity  of  performing,  and  a  de- 
tailed accouot  of  which  I  hope  soon  to  draw  To  iht  Edilor  <if  llu  Horolaguai  Jmmt^. 
up,  induce  me  to  believe,  that  nothing  short  c        r  .                ,     ■    ^ 
of  the  absolute  removal  of  every  thiai  capa-  ..  S'r,-I  beg  to  submit  for  your   considwa- 
We  of  retaining  the  magnetic  influence  in  the  •">"  "*«  f°l°''«^  diagrams   and  descnpttve 
balance  will   |«,ve  an  effectual  remedy  for  papers,  refernag  to  a  eorrespondeace  between 
the  errors  to  which  the  rates  of  chronometers  "'.•  ^-  ^,°S  """^J^y^^  '"^''"'"S  '*>  Cotnpea- 
are  liable  from  this  cause.    Captain  Scoresby,  «""*■'  Balances  for  Timekeepers,  and  to  re- 
in  an  excellent  paper  published  in  the  9th  S"^'  '*""■  '?  "^^^  '^^  «"''J.^"  ''\".PP"'^ 
volume  of  the  Edinburgh  Transactions,  pro-  this  commuiucation  may  be  inserted  id  »o.« 
poses,  with  his  usual  iogenuity,  to  free  the  "^  ^^^  Journal. 

baUnce  from  any  magnetism  it  may   have  ^  <«"'  S""'  ?<""""  "-"PectfuUy, 

acquired,  by  causing  it  to  be  ground  and  Jahms  F.  Cou. 

polished  In  the  plane  of  the  magnetic  equator;  ag,  Dcronshire-iticet,  QaeenVaqDare,  W.  C 

or,  as  they  are  now  generally  constructed  of  istU  lif,  leeo. 
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Fig,  1. 


Fir/.  2. 


Fnm  Mr.  8.  Lovo  io  Mr.  J.  F.  Cotv, 
Diagram  Fig.  1. 


**  London  •street,  Kingston-ou-Thames, 
«  Jannuy  28, 1860. 
«<  Sir,— Enoloied  it  a  diagram  of  my  Compeniaiion 
ffftU"^  whidi  I  oomposed  aomo  years  ago,*  and  I 
ksoir  that  it  performed  more  accurately  than  the 
oomBioii  Compensation  Balance,  now  and  for  so  long 
A  time  in  we ;  its  expansion  and  contraction  are  more 
cqo^  in  aU  fli"i^*<*«|  as  I  have  abundantly  proved  by 
czperienee,  afloat  and  ashore.  I  shall  now  endeavour 
to  explain  H. 

^  ne  erois  arm  and  rim  are  of  platinum,  as  are 
also  the  compensation  weights  {  the  dotted  lines  are 
of  farasi.  At  each  end  of  the  run,  at  a  a,  is  a  joint, 
on  wfaidi  each  half  of  the  rim  works  freely,  and  is 
retained  in  that  place  by  a  pin  or  screw  as  a  centre 
ol  Botioo  I  thus  it  would  carry  the  weights  on  to- 
wards the  eentre,  or  the  rererae.  The  dotted  lines  are 
^t^iwMK  fii  brass  firmly  fixed  to  the  arms  at  o  o,  and 
ftttsiphitd  to  the  moveable  rim  at  x  x,  the  free  end  of 
the  rim  being  guarded  by  any  convenient  means,  as 
at  w,  in  Fig.  1.  ««  are  the  time  screws.  Of  course 
yon  can  see,  the  joint  pin  being  at  a,  and  the  expand- 
ing brass  being  attached  to  the  rim  at  x,  it  must  push 
that  short  end  of  the  rim  outwards,  carrying  the 
longer  end  of  the  rim  and  weight  inwards ;  and  also 
thai  the  nearer  the  end  of  the  brass  is  carried  in 
towards  the  jomt  at  o,  the  greater  will  be  the  efiect 
of  the  expansion  and  contraction  of  the  brass. 

**  The  requisites  of  a  compound  baUince  are,  ex- 
treme sensibility  to  thermal  changes,  and  regularity 
of  rale  of  expansion  in  all  climates  $  these  properties 
my  balaaoe  possesses.  I  am  not  aware  that  any  other 
person  has  ever  made  use  of  the  same  adaptation  but 
ogfMlf ;  and  if  you  wish  to  have  a  model,  let  me  know, 
nnd  I  wiU  forward  one.    Tour's,  respectfully, 

•*  8.  Long  " 


*  In  one  of  Mr.  Long's  letters  be  mentions  the  loss 
of  hb  ship,  with  the  chronometer  having  his  improved 
balance,  as  having  occurred  in  1833. 


Fnm  Mr.  J.  F.  Colk  to  Mr.  S.  Lokg, 
with  Diagram  Fig.  2. 

'*  Sir,— I  have  just  received  your  two  letters,  and 
am  Induced  to  answer  the  one  describing  your  Com- 
pensation Balance  immediately,  being  agreeably  sur- 
prised to  find  the  principle  and  general  features  of 
your  plan  to  ogrce  very  nearly  with  a  balance  con- 
structed by  myself  some  years  ago,  as  you  will  see  by 
the  enclosed  rough  sketch,  bearing  date  1848  ;  the 
construction  it  as  follows. 

**  The  arm  and  two  quarters  of  the  rim  is  to  be  of 
platinum,  made  somewhat  agreeing  in  form  to  the 
shaded  part  of  the  diagram  Fig.  2,  of  entirely  fiat 
plate  hard  rolled  ;  those  portions  of  the  rim  which 
carry  the  weights  are  made  from  a  hoop- formed  ring 
of  hard  brass,  and  tlie  weights  were  to  be  of  platinum 
also ;  the  jointed  ends  of  the  segments  being  divided 
in  the  manner  of  a  fork,  so  as  to  fit  just  freely  over 
the  thickness  of  the  platinum  arm  plate.  Through  the 
forks  and  arms  at  d  </,  are  correctly-drilled  perpen- 
dicular holes  for  the  insertion  of  bard  gold  pins  as 
centres  of  motion,  the  free  ends  of  the  limbs  being 
guarded  by  double  notched  Bttings  without  contact, 
so  as  to  bear  handling  without  any  liability  to  injury. 
The  forked  ends  of  the  pair  of  lever  limbs  are  con- 
nected, at  a  suitable  distance  from  the  former  centres, 
by  pinning  each  as  a  lever  tail  to  the  free  end  c,  e,  of 
a  linear  expansion  bur  mode  of  silver,  brass,  or  zinc, 
the  root  ends  of  the  expansion  bars  being  immovably 
pinned  through  the  thickness  of  the  platinum  arm 
plate  at  f/.     The  action  will  of  course  be  manifest  to 
you,  as  the  only  dificrcnce  is  in  my  using  the  prin- 
ciple of  direct  linear  expansion  by  a  straight  single 
bar  to  each  limb,  instead  of  a  laminated  combination 
of  thin  plates  as  curved  expansion  bars  ;  ^^  arc  the 
mean  time  screws. 

"  At  the  back  of  the  enclosed  Diagram  paper  is  the 
ascertained  relative  expansibility  of  the  metals  I 
intended  to  employ:  •  Thns:— 1,000,000  parts  of 
platinum  expand,  between  the  freezing;  and  boiling 
points  of  temperature,  856  of  ihoa-  part^ ;  sttcl,  HSU  j 
bra^s,  1783  i  silver,  1G90.' 
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The  obaervalions  apply  equnlly  to  both  b«- 
laDces  described  in  the  aboTe  corretpond- 


"  The  reaiiUnce  of  the  ordioarj'  I 
Balance  rim  I  nipposei]  might  operate  iDpndiid^tbt 
erroT  of  extremo  tempenlnre*  ;  but,  apart  IhNn  tbe 
qDcMion  of  compenHtion.  Tor  lemperatsni,  I  am  of 
opioion  that  the  adhesion  of  the  ashed  tw&Miiofdie 
braM  and  iteel,  fonning  the  lamitue  of  ordiwHJ  eon- 
peniatlon  balancea,  becomes  len  and  IcM  i  liilHiwl  I7 
tbe  action  oriiinf  from  diiTeTentUI  expandcn  of  Ae 
metals.  Tlic  snrracet  being  tinited  by  ftirion  of  itc 
bra»  apon  the  iteel  lesTca  no  space  whatertt  bataMa 
tbem ;  the  tendencj  iherefora,  under  §0  mathoDalkallT 
nirn  a  condition  of  tbe  mtfacca  in  contact  «t  tmj 
action  incb  ai  niuat  neceaaarily  ariie  ftm  otw^ 
change  of  tempefalnre,  will  bo  to  portiaJ^  il^jluij  tfia 
soliditj  or  primary  cotapleteneii  of  tbe  aaalaMfar 
onion,  and  evenlnally  toprodnce  leaa  r^^dftflilbB 
laminn  ol  the  balance  rin,  yihUi  being  tnm  Ok 
coDM  at  Ubeitj  to  act  with  greater  freadon  woaU  U 
more  ander  the  inflneiice  of  tenperatvn.  TUt  adlN, 
prorlncing  a  gaining  effect  (as  expUtnad  balM^ 
irauld  in  the  coarse  of  dme  snbdde,  ai 
ttychronomsten  generally  attuning  to  a  a 
"  Tbe  rim  being  at  liberlj'  t«  act  With  g 
by  change  of  temperature,  and  admitting  t 
sxpansion  and  contraction  t?  eqnal  incromeiitaofheit 
>r  cold  will  prodnce  eqnal  incrementi  of  awliaa  in 
be  ireights  on  cither  tide  of  a  fixed  point  of  tempera- 
ure,  it  foUowi,  that  the  effective  action  of  the  Tim  aad 
reight  will  be  greater  by  acceasioa  of  heat  whoa 
aoring  towardi  the  centre  of  Ibe  balance,  than  when 
noTed  oatward  from  tbe  same  fixed  point  an  eqnal 
inantity  by  an  eqnal  acceauon  of  cold.  Tbit  arga- 
Dent  ii  based  on  the  established  law  of  the  balanen 
iDd  tbe  known  effect  of  moving  the  mean-Uine  aerain 
II  eqnal  nnmber  of  tnmi  in  or  oat  from  tbe  exact 
aean-time  position  ;  tbe  effect,  though  amall  I17  mo- 
Ion  of  the  screws  alone,  is  of  course  greater  in  pro- 
lortion  us  tbe  ntlire  weight  of  the  balance  is  gorcmed 
y  tbe  action  of  (be  rim.  The  same  law  applies  to 
lie  pendnlnm,  in  which  if  the  rod  be  shortened  one 
ich  the  difference  of  eff'ect  will  be  as  about  I  to  18, 
ut  if  lengthened  one  inch,  as  about  I  to  19  for  a 
:coDds  pendnlnm.  Equal  turns  of  tbe  oat  operate  in 
le  same  way. 

"  Hence  I  am  led  to  consider  that  ibe  posriUe  dis- 
Iteration  of  the  particles  uniting  tbe  brass  and  sted 
lay  be  tbe  entire  or  panini  canse  of  acccleratian  of 
ito  in  all  timekeepers  niih  ordinary  compensation 
itences.  I  am  further  of  opinion,  that  this  theon- 
calview  of  the  canse  of  accclenuioii  of  rale  admits  of 
ling  testcil,  and  by  no  better  means  than  by  trial  and 
isnlt  of  the  non  -  resisting  compensation  balancti 
irein  described,  and  in  which  no  steel  ia  cmpbyed ; 
[Cy  nra  therefore  completely  non-magnMic* 

J.  F.  C. 
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DESCRIPTION  OF  A  TABLE  CLOCK  MADE  BY  BENJAMIN  MARTIN, 

A.i>.  1770. 

fVM  an  Ilhatration  of  a  Cycioidal  Arc. 

Kg.  a.  Fis.UL 
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Description  of  a  Tablb-Clock  going  Eight 
daysy  by  a  weight,  toith  a  Half'secondg 
Pendutum  of  ikvariablc  length,  and 
tJiereby  dividing  Time  into  Hours^  Mi- 
nutes^  and  Half-seconds.  By  Bbnjahin 
Mabtin.     1770, 

It  is  presumed  tbat  every  one  who  pretends 
to  any  skill  in  clock-work,  most  necessarily 
know,  that  all  the  trath  of  sach  time-pieces 
depends  upon  and  results  from  the  three  fol- 
lowing general  principles  :— 

1 .  The  equable  and  uniform  tenor  of  force 
in  the  primum  mobile^  or  first  mover;  which 
is  either  a  weight  or  a  spring, 

2.  The  free  and  natural  action  of  that  part 
which  governs  and  regulates  the  motion  in 
clocks  and  watches,  and  causes  them  to  divide 
time  as  equally  as  possible.  This  is  done  by 
a  pendulum  or  Italance. 

3.  The  goodness  and  truth  of  the  work  of 
the  wheels  and  pinions  in  the  body  or  train 
of  the  clock. 

Now  the  reason  on  which  I  ground  mv 
new  plan  or  construction  of  a  table- clock,  is 
owing  to  the  observations  I  have  long  made 
on  the  defects  of  the  common  sort  of  table- 
clocks  in  every  one  of  the  above-recited 
essential  particulars.  For,  in  the  first  place, 
every  clock-maker  must  allow  that  the  action 
of  a  weight  is  the  only  principle  for  gene- 
rating equable  motion  that  nature  affords,  at 
least  much  more  so  than  a  spring  and  fusee 
can  be,  though  it  has  not  been  as  yet  applied 
to  table  clocks.  In  the  second  essential,  the 
pendulum^  1  shall  be  more  particular  in  its 
defects  in  common  clocks  by  and  by ;  and 
shall  only  say,  with  regard  to  the  train  of 
clocks,  as  they  are  usually  made,  it  is  very 
different  from  that  in  mine. 

In  the  new  construction  of  the  table-clocks 
I  here  propose,  it  is  necessary  then  that  they 
should  go  by  a  weight;  and  that  this  weight 
should  not  exceed  what  is  required  to  actuate 
the  pendulum  in  a  proper  degree,  and  accord- 
ingly it  is  adjusted  to  answer  that  purpose 
adequately. 

In  the  next  place,  the  train  of  wheel  work 
in  these  clocks  is  quite  of  a  new  form ;  for,  as 
they  shew  the  time  in  half-seconds,  the  hour, 
minute,  and  second  hands  are  all  upon  sepa- 
rate axles,  and  independent  of  each  other, 
there  being  nothing  of  that  intercalary  work 
between  the  dial- plate  and  body  of  the  clock, 
as  in  all  others ;  and  by  this  means  the  system 
of  wheels  and  pinions  is  undoubtedly  rendered 
the  most  simple  and  perfect  that  this  sort  of 
mechanism  will  admit  of. 

Further,  a  new  calculation  for  the  train  in 


general,  and  quite  a  new  form  for  the  swing- 
wheel  l>ecame  necessary,  inasmuch  as  this 
wheel  immediately  acts  upon  the  pendulum, 
and  not  only  communicates  to  it  the  requisite 
impulse,  but  likewise  determines  the  arek  of 
oscillation  or  vibration,  upon  which  the  truth 
of  clock -work  so  much  depends. 

In  order  to  make  this  important  article  of 
the  pendulum  as  plain  as  may  be^  I  ahaBlim 
explain  its  principal  properties  by  ft  4PVB  in 
the  frontisj^eoe.  Let  a  be  a  heavy  M^sus- 
pended  upon  the  string  A  a  from  the  ftni,  or 
centre  A,  on  which  it  is  supposed  to  ihove 
with  the  utmost  freedom.  Then  if  flAi  ball 
were  brought  to  the  point  a,  and  thers  kft  go, 
it  would  deeoend  and  vibrate  through  nnmrch 
a  a,  bisected  in  the  point  C  by  the  fWpen- 
dicular  line  A  Q. 

But  this  arch  or  extent  of  vibnliM  will 
very  sensibly  lessen,  and  in  a  fc#  oiiantes 
be  reduced  to  the  small  nf«ii  6  It  of 
about  half  an  inoh  in  length,  in  wiilth  the 
pendulum  will  continue  to  oseillatn  fiv  «  ««• 
siderable  time,  'till  this  also  gradunllT  dsoreas- 
ing,  the  ball  or  pendulum  will  at  lengdi  be 
reduced  to  rest  in  the  lowest  point  C. 

Now  the  pendttlnm  is  reduced  to  rent  by  the 
action  or  resistance  of  the  medium,  azk^  te. 
From  hence  it  appears  that  a  force  mnst  be 
derived  from  the  primum  mobile^  or  weight, 
through  the  train  of  the  clock,  and  impressed 
on  the  pendulum,  that  shall  be  a  little  supe- 
rior to  the  retarding  forces  of  resistanoe,  that 
so  the  clock  may  be  constantly  kept  in 
motion. 

Since  all  the  truth  of  a  clock  depends  upon 
an  exact  equality  in  the  times  of  vibrations 
of  the  pendulum,  and  th^e  times  can  never 
be  equal  but  when  the  pendulum  moves  in 
the  arch  of  that  particular  curve  b  c,  whieh 
is  called  a  cycloid^  and  that  must  be  effected 
by  making  the  string  of  the  pendulum  apply 
itself  to  the  two  inverted  parts  of  the  same 
curve  JL/^Ag  (called  cycloidal  eheeks)^  there- 
fore it  will  follow  that  no  pendulum,  lefi  to 
itself,  can  oscillate  in  equal  times;  as,  in 
that  case,  it  must  describe  the  arch  of  a 
circle  (/e. 

But  since  the  cycloid  b  c  and  the  circle  d  e 
do  both  pass  through  the  point  C,  and  that 
therefore  they  must  nearly  coincide  for  a  small 
space  on  either  side,  as  from  C  to  G  and  H ; 
consequently,  if  the  pendulum  vibrates  thixHigb 
a  very  small  arch  G  H,  of  about  3  or  4  degrees, 
or  halt*  an  inch,  it  may  be  deemed  as  vibrating 
in  the  cycloid  b  r,  and  therefore  in  equal 
times.  Hence  the  reason  why  the  pendulums 
of  these  new  clocks  oscillate  through  so  small 
an  arch  as  half  an  inch,  or  three-qoarters  at 
modt. 
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Whereas  in  the  common  clocks  the  pendu- 
lum, P,  ia  often  observed  to  swing  through  an 
arch  of  a  circle,  P  P,  of  4,  5,  and  6  inches 
length,  and  therefore  far  enough  different 
from  the  cycloid  R  R  through  the  same  point 
Q.  Hence  it  must  be  easily  seen,  how  far 
6uch  pendulums  must  be  from  any  disposition 
to  vibrate  in  equal  times,  and  that  thej  never 
can  go  true  but  by  violence  and  unnatural 
methods ;  for,  as  I  observed,  no  pendulum 
does  naturally  vibrate  in  a  large  arch  ;  the 
continued  large  oscillations  of  pendulums, 
therefore,  in  common  clocks  must  proceed 
from  the  too  great  force  or  violent  action  of 
the  spring. 

It  is  also  well  known,  that  for  a  pendulum 
to' vibrate  iu  a  given  time  it  must  be  of  a 
given  length.  By  the  length  of  the  pendulum 
is  meant  the  distance  between  the  centres  of 
motion  and  of  oscillation  ;  but  where  either 
of  these  centres  can  be  found  in  the  common 
pendulums  of  clocks,  there  are  no  means  to 
diflcover.  Ia  the  clocks  [  make,  these  centres 
are  truly  determined,  and  consequently  the 
length  of  the  pendulum,  by  mathematical 
caUulaium. 

Am  the  equability  and  truth  of  the  oscilla- 
tion of  pendulums  depend  on  their  length,  it 
is  evident,  unless  that  length  be  constant,  the 
equal  laotion  cannot  be  so.  But  metalline 
substances  of  every  kind  have  their  lengths 
variable  by  hecU  and  cold;  consequently  the 
rods  of  the  pendulums  for  these  new  clocks 
are  not  to  be  of  metal,  but  of  such  a  substance 
as  will  not  sensibly  alter  in  length  by  the 
most  extreme  degrees  of  heat  and  cold  that 
any  clock  can  possibly  be  exposed  to. 
•  Lastly,  the  length  of  a  pendulum,  con- 
structed as  it  ought  to  be,  has  also  a  relation 
to  the  ratio  there  is  between  the  weight  of 
tJbe  rod  A  B,  the  weight  of  the  bob  B  S  F  T, 
and  the  diameter  thereof,  B  F  :  these  are 
therefore  most  scrupulously  to  be  attended  to, 
and  determined  by  a  balance. 

But,  that  the  whole  of  this  new  plan  of 
clock  work  may  appear  in  one  point  of  view, 
I  have  here  connected  all  the  essentials  as 
follow  2 — 

1  •  The  distance  A  C  of  the  centre  of  the 
ball  or  bob  C  from  the  centre  of  motion  A. 

2.  The  distance,  A  D  or  A  E,  of  the  centre 
of  oscillation,  D  or  E,  from  the  centre  of 
motion  A. 

8.  The  radius  B  C  of  the  bob,  which  in 
these  clocks  is  a  circular  plane,  B  S  F  T. 

4.  The  weight  of  the  bob. 

5.  The  weight  of  the  rod. 

6.  The  arch  or  chord  of  vibration,  G  H  or 
NO. 

7.  The  peculiar  nature  and  substance  of 
the  rod. 


These  are  all  determined  with  the  greatest 
precision  in  these  new  clocks  ;  but  in  the  con- 
struction of  clocks  in  the  common  way,  there 
is  not  the  least  regard  to  the  due  quantity  of 
any  one  of  them.  In  short,  all  that  nature, 
by  number^  weighty  and  measure^  can  impart 
to  mechanism,  is  here  applied  to  the  utmost 
of  ray  power. 

These  clocks  go  eight  days  ;  and  being  con- 
structed upon  so  natural  and  perfect  a  plan, 
they  merit  to  be  regarded  as  regulators^  by 
which  watches  and  other  less  accurate  time- 
pieces may  be  set,  and  by  which  the  nicest 
purposes  of  astronomical  and  chronometrical 
observations  may  be  answered,  as  they  may 
be  stopped  at  so  minute  and  critical  a  point  of 
time  as  half  a  second,  which  is  twice  the 
exactness  of  the  usual  large  regulators. 

If  the  motion  of  the  clock  should  at  any 
time  be  stopped,  by  forgetting  to  wind  it  up, 
or  otherwise,  it  may  be  set  by  a  dial  a(i|ju8ted 
by  a  magnetical  needle,  which  is  also  con- 
trived to  answer  that  purpose  in  the  best 
manner,  in  any  latitude  less  than  60  degrees  | 
and  to  that  end  I  have  placed  in  the  clock  a 
Table  of  the  Fquation  of  Time,  rectified  to  the 
present  year  1770,  and  will  serve  for  many 
years  to  come  without  sensible  error. 

For  astronomical  uses  it  should  be  set  by 
the  altitude,  or  equal  altitudes  of  the  sun ; 
and,  by  observations  of  the  stars,  it  may  be 
always  made  to  shew  the  mean  time  correctly, 
as  they  very  well  know  how  to  effect  who 
are  concerned  in  these  curious  parts  of  scienoey 
without  any  directions  from  me. 

If  any  person  be  desirous  of  seeing  a 
genuine  demonstration  of  the  truth  of  every 
thing  here  advanced,  he  may  be  fully  satisfied 
by  consulting  a  treatise  intituled  **  Jfutiiutumei 
Horologiccey  or  PhysicO'Mathematical  Theory 
of  Cloch'toorh,*'  which  was  published  some 
years  ago  as  a  part  of  my  Mathematical  In-^ 
stUuteSf  in  3  vols.  8vo. 

And  it  may  be  some  satisfaction  to  the 
public  to  be  assured,  that  I  have  placed  the 
rods  of  these  pendulums  upon  a  pyrometer, 
which  magnifies  the  extension  of  any  sub« 
stance  3000  times ;  and  though  placed  very 
nigh  to  a  great  fire  there  appeared  no  motion 
!  of  the  index,  which  for  metab  would  have 
!  made  several  revolutions  with  that  continued 
degree  of  heat. 

At  the  same  time  I  kept  them  in  a  glass 
tube  iu  VL  freezing  mixture  (of  salt  and  snow)t 
but  could  perceive  no  sensible  difference  in 
i  the  length.  The  same  rods,  taken  hot  from 
the  fire,  were  immediately  plunged  into  spirits 
of  wine,  and  after  being  thoroughly  saturated 
with  the  liquor,  discovered  no  difference  in 
length  that  could  affect  the  nicest  time-piece 
whatever. 


1S8 


THE  HOROLOOICAL  JOURNAL. 


fJcrkili 


Therefore,  by  small  degrees  of  heat  and 
eold,  moisture  and  dryness,  the  rods  of  these 
pendulums  cannot  be  affected  in  any  sensible 
degree,  nor  be  productive  of  the  errors  which 
are  common  to  those  of  metal,  ^nd  there- 
fore what  HugeniuB  observes  of  his  clock, 
whose  pendulum  oscillated  in  the  arch  of  a 
cycloid,  may  with  almost  equal  truth  and  pro- 
priety be  applied  to  these,  viz.,  "  That  such  a 
clock  must  either  measure  time  truly,  or  not 
at  all."  And  I  hope  it  will  not  be  presump- 
tuous to  affirm,  <<  That  these  are  thejirsi  and 
amfy  clocks  that  have  been  constructed  with  an 
invariable  pendulum^  of  a  ha/fiecond  lengthy 
and  put  in  motion  by  a  weight,** 

There  is  indeed  an  account  of  a  pendulum 
immutable  in  vol.  vii.  of  the  '*  New  Cammen* 
taries  of  the  Imperial  Academy  of  Sciences  at 
PelersburghJ*  But  when  we  are  told,  that 
it  had  a  steel  rod  ;  and  that  it  would  not 
perform  accurately  but  in  one  constant  tem- 
perature of  air,  regulated  by  a  thermometer, 
we  have  no  reason  to  think  it  could  deserve 
that  title  in  the  least  degree,  but  just  the 
contrary  ;  for  no  metalline  pendulum  was 
ever  yet  heard  of,  that  was  not  of  a  mutable 
nature.  Besides,  this  pretended  immutable 
pendulum  was  not  applied  to  a  clock,  but 
to  a  particular  chronometer.  And  therefore, 
as  it  is  now  near  twenty  years  since  I  first 
shewed  and  recommended  this  truly  inva- 
riabU  pendulum  in  my  public  lectures,  as  the 
only  genuine  regulator  of  motion  in  clocks, 
I  have  no  doubt  at  all  but  that  the  ingenuous 
part  of  the  public  will  allow  my  right  to  the 
invention. 

Every  purchaser  of  these  new  clocks  may 
be  assured  that  the  true  and  perfect  adjust- 
asent  of  the  pendulum,  in  regard  to  its  due 
length  and  weighty  is  performed  by  my  own 
bands ;  and  that  the  greatest  care  will  be 
taken  that  the  work,  in  every  other  part, 
shall  be  good.  And,  what  is  moreover  quite 
peculiar  to  this  construction,  is,  that  the 
length  of  the  pendulum  being  invariable,  is 
to  be  always  truly  assigned  and  determined 
(when  required)  by  a  gauge. 

In  the  works  of  Nature  we  never  fail  to 
admire  the  most  evident  simplicity  and  con- 
gruity  of  parts  ;  and  in  works  of  arr,  **  The 
more  simple  the  mechanism,  the  more  perfect 
the  machine,"  has  been  an  indisputable  maxim, 
and  scarce  ever  contradicted  but  in  clock- 
work; where,  to  produce  the  most  perfect 
time-piece,  we  have  seen  the  most  complex 
and  intricate  mechanism  employed.  But,  as 
the  public  has  paid  pretty  well  for  such 
absurd  procedures,  I  hope  the  new  construc- 
tion of  a  clock  here  offered  them,  as  it  consists 
of  the  least  number  of  parts  to  answer  such 
extensive   and    accurate    purposes,  will  be 


favourably  received ;  and  no  greater  success 
is  desired  than  what  is  proportionable  to  the 
merit  of  the  machine. 

Fig.  II.  is  a  view  of  the  face  of  the  dock  ; 
and  Fig  III.  of  an  horizontal  dial  for  setting 
the  clock  by  means  of  the  Equation  Table. 
This  dial  has  one  requisite  for  this  purpose, 
which  is  always  wanting  in  common  hori* 
zontul  dials  though  ever  bo  large  \  it  is  besides 
applicable  to  all  other  purposes  of  a  portable 
dial,  and  will  serve  for  all  latitudes  from  20 
to  60  degrees. 


DOUBLE  VOLUTE  BALANCE  SPRINGS. 

To  the  Editor  of  the  HarologiealJaumaL 

Sir, —The  inference  to  be  drawn  from 
Mr.  Hammersley*s  remarks,  in  No.  21  of  the 
Journal,  is,  that  the  spring  which  he  calls 
**  a  double  fiat  spring"  originated  with 
himself  more  than  two  years  since.  This  I 
have  no  desire  to  make  a  question  of, — it  may 
be  so.  But  as  my  Double  Volute  Springs 
have  passed  through  the  hands  of  vmrious 
watchmakers  for  30  years,  and  have  been 
spoken  of  as  an  original  principle,  possessing 
all  the  properties  attributable  to  the  **  double 
fiat  spring,"  the  circumstances  do  not  favour 
Mr.  Hammersley's  claim.  Ishould  not  have 
troubled  you  with  this,  had  Mr.  H.  not  made 
the  remark,  that  the  mode  described  by  me 
of  making  double  volute  springs  is  **  uncertain 
and  liable  to  error,"  and  his  adopting  m  j  sog^ 
gestion  of  making  them  by  machine  prin- 
ciples. I  candidly  stated  how  I  had  made 
the  original  spring,  without  explaining  later 
improvements. 

If  you  have  space  for  this  and  the  two 
enclosed  letters,  the  insertion  will  oblige 

Your's  respectfully. 
May  2l8t,  1860.  James  F.  Colb. 

(LSTTER  I.) 

•*  To  Mr.  Cole. 

'*  6,  Pork  Place,  Uighbary,  May  Sth,  186a 
"  Dear  Sir,— My  attenticn  was  called  to  an  article  in 
the  2l8t  number  of  the  **  Horological  JoanuU,"  wbkh 
very  ronch  sorprised  roe ;  it  was  in  reference  to  your 
doable  flat  spring.  In  justice  to  yon  as  the  inYentor 
of  that  spring,  and  to  corroborate  your  statements,  I 
wish  to  inform  you  that  a  chronometer,  named  Jamet 
Cole^  No.  315,  has  been  repaired  by.  me  in  Jaoaaiy, 
1857;  it  has  precisely  the  same  description  of  spring 
as  that  ncw^  invention,  described  in  the  Jonnial.  I 
think,  from  the  appearance  of  the  watch,  that  it  nrast 
have  been  made  some  20  years  since. 

"  I  am,  dear  Sir,  your's  respectfully, 

*'  Jous  McLekvak.*' 
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(Lbttbr  II.) 

**  totheEdiioroftheJSoroiogicalJoumaL 

**  84,  Strand,  Maj  10th,  I860. 
**  Sir,— Mr.  Cole  has  requested  me  to  certity  that 
I  saw  a  gold  chronometer  made  about  thirty  years  ago 
by  him  with  a  doable  balance  spring,  1  have  great 
pleasnre  in  stating  that  it  was  well  carried  oat,  and 
thoogfa  the  chronometer  had  perhaps  been  cleaned 
aany  times  by  different  watchmakers,  the  doable 
spriQg  shewed  a  remarkable  trath.  I  pronoonoe  no 
opinion  opon  its  adrantages. 

"  I  an.  Sir,  year's  traly, 

**  Chablis  FnODtHAM." 


ABRIDGMENTS   OF 

SPECIFICATIONS  OF  PATENTS 

eblathio  to  watches,  clocks^  akd  other 

tdiekeepebs. 

(Qmtinwd  Jram  page  128.) 

1828,  April  19.— No.  6689. 
ULBICH,  John  Oottlub.— This  patent  is  for 
imptofements  to  be  considered  as  variations  of  the 
principlse  set  forth  in  the  specification  of  his  former 
patent  (Ho.  6136)  for  an  improved  remontoir  detached 
eaeapenent,  and  additions  to  the  same  ^ 

[Mntad,  la.  6dL  See  London  Joarnal  (Aewlon'^X 
ToL  8  (secoml  ienes)^  p.  88 ;  and  Rolls  Chapel 
Reports^  7di  Report,  p.  1S7.] 

1819,  September  S8.— No.  6860. 
1?BSTW00D,  RoBEBT.— The  wheels  and  pinions 
are  so  arranged  as  to  act  nnder  the  barrel,  that  is  to 
my,  between  it  and  the  dial  plate,  thereby  admitting 
wkhin  the  limits  of  a  pocket  watch  of  the  asaal  slxe 
a  maintaining  power  of  sufficient  strength,  with  one 
winding  np^  to  keep  np  a  vlgorons  motioo  in  the 
balance  for  eight  days,  or  more. 

[Printed,  5d.  See  Repertory  of  Arts,  vol.  10  (third 
9ai€9\  p.  143 ;  and  London  Joarnal  iNewUm*9% 
ToL  6  (teoimd  MrU»\  p.  268.] 

1829,  September  23.— No.  6851. 

BROWN,  Isaac— 1.  Mechanism  by  which  a  watch 
is  wonnd  np.  The  winder  is  a  circular  rim,  with  an 
internal  ratchet  corresponding  to  the  teeth  of  the 
barrel  ratchet.  The  winder  is  let  into  the  bezel, 
which  slides  round  in  a  groove  in  the  case.  To  wind 
np  the  watch  the  winder  roust  be  turned  from  right 
to  left.  If  the  watch  be  a  fusee  watch,  the  mechanism 
ia  slightly  varied,  and  the  winder  will  have  to  be 
tamed  from  left  to  right.  The  winder  may  also  be 
a  winding  rack  to  move  on  a  pivot,  and  made  to 
BMnre  backward  and  forward,  but  so  as  not  to  move 
the  ratchet  fan  the  backward  motion. 

8.  Mechanism  connected  with  the  going  fusee  and 
its  spring  detent.  The  perpetual  ratchet  is  in  a  drcu- 
lar  sink  or  recess  at  the  nnder  side  of  the  great  wheel, 
•ad  within  this  fink  is  a  groove  in  which  the  going  i 


spring  is,  one  end  being  fastened  to  the  great  wheel, 
and  the  other  to  the  ratchet.  The  hook  of  the  spring 
will  allow  the  ratchet  to  go  in  one  directitm,  but  not 
in  the  other. 

8.  A  method  of  opening  the  bottom  of  the  case 
by  means  of  a  spring  knuckle,  whereby  the  ontside 
joint  of  the  case  is  dispensed  with. 

4.  Arrangement  and  combination  of  works  appUcar 
ble  to  the  locking  and  unlocking  of  an  alaram  and  to 
the  setting  off"  the  striking  part  of  a  clock. 

[Printed,  8</.  See  Repertory  of  Arts,  voL  9  (JAM 
9en€M\  p.  193  ;  London  Journal  {NewUmU\  vot 

4  {Mectmd  teriea),  p.  264 ;  and  Rolls  Chapel  R». 
ports,  7th  Report,  p.  130] 

1831,  January  22.— No.  6064. 

ULRICH,  JoHB  GoTTUBB,—*' Certain  impiOTe- 
*'ments  in  chronometers." 
[No  qiecification  enrolled.] 

1838,  November  14.— No.  6506. 
PACE,  JoHV.- A  portable  timepiece  which  shevs 
the  time  by  day,  and  whose  dial  can  be  illnminatad  so 
as  to  show  the  Ume  by  night.    The  dial  is  placed 
above  the  works  ;  the  motion  work  of  the  hands,  and 
the  movement  of  the  timepiece  being  connected  by  an 
endless  cord  and  pulleys. 
[Printed,  5d,    See   London  Journal  (Aci0toa'«X 
voL  17  (calcined  teriei)^  p.  217] 

1838,  March  20.— No.  6581. 

RAKER,  Thomas.- Consists  in  the  applicatton 
of  the  excentric  movement,  and  that  produced  by 
the  centrifugal  force. 

[Printed,  5d,    See  London  Journal  (iVevtofi'«),  vol. 

5  (conjoined  seriet),  p.  98;  and  Rolls  Chapel  Re- 
ports, 7th  Report,  p.  150.] 

1834,  October  17.— Na  6697. 

LITTLE  WORT,  Oeobob.— 1.  *«  An  improvement 
**  on  what  is  called  the  palette."  The  safety  edges 
are  at  right  angles  to  the  stems  or  legs  that  carry 
them,  and  can  therefore  be  cut  and  polished  to  form  a 
truer  portion  of  a  circle. 

2.  "An  improvement  in  hanging  the  spindle  or 
**  axle  of  the  balance  wheel.**  The  end  of  the  spindle 
formerly  supported  by  the  main  potance,  is  hung  to  a 
support  whidi  is  independent  of  the  main  potance. 

[Printed,  5d.  See  London  Journal  (NemUm*e\  voL 
20  (conjoined  teriee),  p.  451. J 

1836,  April  23.— No.  7067. 
DENT,  Edwabd  John.— The  inventor  claims  "  th6 
**•  use  and  application  of  any  fit  and  proper  fiexible 
**  defensive  coating  or  varnish  to  the  more  effectual 
*<  prevention  of  oxidation  or  rust  in  the  balance 
**  springs  and  adjustments  of  chronometers  and  otheV 
**  time-keepers.*'  He  describes  a  varnish  suitable  for 
the  purpose,  but  expressly  claims  the  application  of 
any  suitable  sort  of  vamiih. 

[Printed,  3</.  See  Repertory  of  Arts,  vol  7  (aei^ 
aente)^  p.  271  ;  and  London  Journal  (Newwn*e)f 
vol.  10  (conjoined  eeriee),  p.  19.] 
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1836,  May,  7.— No.  7083. 

BANISTER,  Joseph.— 1.  A  moJo  of  cootrolUng 
the  movoMDl  of  the  cratches  in  a  clock  through  an 
inrariable  are  or  length.  The  cratcfaes  betng  attached 
to  the  pallets  which  work  in  the  teeth  of  the  escape 
wheel,  each  pallet  works  on  a  separate  arbor.  Snp- 
j)08e  the  pendalnm  to  be  going  towards  the  right,  the 
left-hand  cmtch  rests  against  one  of  two  screws  which 
are  for  the  purpose  of  preventing  the  crutches,  when 
released,  from  actually  resting  on  the  pendulum  ;  the 
right-hand  pallet  is  kept  out  of  the  perpendicular  bj 
a  locking  pin  placed  on  a  detent,  which  detent  (being 
acted  on  by  a  weight  and  a  spring),  presses  npwards 
against  a  pin.  On  the  pendulum  are  two  arms,  with 
a  balance  at  the  end  of  each.  As  soon  as  (the 
pendulum  going  to  the  right)  the  balance  touches  the 
said  detent,  it  forces  it  and  its  locking  pin  down,  and 
the  right-hand  crutch  is  released.  A  counterpoise 
weight  causes  it  to  fall,  striking  the  pendulum  in  its 
course,  until  it  rests  on  one  of  the  screws  aforesaid. 
The  pendnlum,  being  thus  propelled  to  the  left,  strikes 
the  left-hand  emtch,  which  gives  way,  and  (in  eon- 
seqnence  of  its  pallet  being  raised  firom  the  escape- 
wheel,  and  the  tooth  of  the  escape-wheel,  acting  on 
the  sloped  part  of  the  pallet)  precedes  the  pendnlum, 
passes  its  locking-pin,  but  is  then  by  it  prevented  from 
returning  nntil  the  pendulum  releases  it  in  the  man* 
ner  before  describel  as  to  the  right-hand  crutch. 

2.  In  n  chronometer  are  two  adjusting  screws  to 

prevent  the  pallet  overshooting  itself,  which  performs 

the  like  office  of  causing  the  propeller  to  move  in  a 

certain  arc  or  distance. 

[Printed,  11«/.  See  Repertory  of  Arts,  vol.  7  (new 
series),  p.  195.] 

1887.  April  22.— No.  7350. 
ULRICH,  John  Gottlieb.— 1.  A  mode  of  ensur- 
ing a  continued  action  of  the  balance  of  a  chronometer, 
by  means  of  improved  escapements  or  mechanism, 
which  prevents  the  liability  of  the  works  being 
brought  to  rest  by  any  sudden  shock  or  circular 
motion  of  the  instrument  in  the  plane  of  the  balance, 
which  are  effected  by  means  of  novel  constructions  of 
detents. 

2.  Self-acting  regulators,  or  modes  of  compensa- 
ting for  the  expansion  and  contraction  of  the  balance 
spring  under  variations  of  temperature,  which  also 
afford  the  means  of  employing  a  material  for  the 
balance  which  will  not  be  subject  to  magnetic  influence; 
and  also  a  mode  of  ailjusting  the  compensating  parts 
of  the  pendulum  of  an  astronomical  ti<jie-keeper. 

3.  An  improved  mechanism  for  stopping  the  hands 
of  a  watch  without  interrupting  the  action. 

4.  A  new  mode  of  locking  and  unlocking  the  strik- 
ing parts  of  such  chronometers  as  report  the  time. 

5.  A  mechanism  for  discharging  the  striking  parts 
of  an  alarm  or  warning  watch. 

6.  A  mode  of  preventing  the  oxidation  of  the 
springs  of  chronometers,  by  covering  them  with  a 
thin  coat  of  some  metal  which  is  not  liable  to  become 
oxidated. 

[Printed,  Is.  Zd.  See  London  Journal  (NewtotCs), 
voL  17  (conjoined  series),  p.  121  ;  and  Rolls 
Chapel  Reports^  7th  Report,  p.  186.] 
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THE  BRITISH  HOROLOGICAL  INSTITUTE. 


■  THE  HALF-YEABLY  GENERAL  MEETINO. 

On  Tharsdaj  the  21st  ult.  the  Hair-yearlj  "  Meetings  hare  been  held  for  the  foUoving 

Meeting,  for  theeleetion  ofmembers  of  Council  objects:— A  Lecture  was  deliTered  by  Mr.  Thomu 

and  Officers,  and  on  other  business,  took  place  i^^"""^  <>"  "  CIoclu_  and  their  Machiaerj,"  iUns- 

at  the  Society-B  House,  Northampton-square.  '■^^fl^I "T^^^    ^^""^ ^^""^"^^1^^^ 

■'               '                 1-1  audience.    A  paper  wag  read  by  Mr.  Schweizer, 

Mr.  Stoddabt,  bs  one  of  the  Vice-Preaidentsi  °^  "  The  Art  Decoration  of  Walchea  in  Swilzer- 
having  taken  the  chair  at  seren  o'clock,  briefly  i'^'>^  """*  '"  England,"  which  displayed  great  re- 
staled  the  nature  of  the  business  of  the  erening,  search  and  a  thorough  practical  knowledge  of  this 
and  announced  that  the  ballot  was  then  opened  interestins  and  hnportant  question.  A  discussion 
■nd  would  remain  so  until  nine  o'cloek.  afterwards  took  place  on  the  same  subject,  at 

Mr.  R.  R.  Hui  had  given  notice  of  the  follow,  ™hich  the  opinions  of  the  moat  eminent  artists  m 

ii^  motion,  which   had   previously  received  ths  that  department  of  our  trade  were  giren  freely, 

nnetion  of  the  Council;—"  That  Ten  per  cent  or  """^-JT^  '""'>  advantageously, 

all  moneys  received  from  and  after  the  24lh  June,  "  The  Lecture  on   Mineralogy,  with   especial 

1859,  be  set  apart  to  form  a  fund  to  be  named  reference  to  the  minerals  used  in  watch-jewelling 

'  The  Institute's  College  Fund ;  ■  the  same,  in  the  delivered  by  Professor  Tennant,  P.G  S.,  of  King*i 

Barnes  of  three  members  of  the  Council,  to  be  de-  College,  was  received  with  the  greatest  interest, 

pMdted  or  invested  from  time  to  time,  so  as  to  *^^  "**  replete  with  the  most  valuable  trade  in- 

be«rmterest;auchfiindtobefortheBpecialobjcct  formation.     We  may  indulge  the  hope  of  hiuing 

of  enablmg  the  Council  in   a  few  years  hence  to  "•"*  genUeman  again  in  contmuation  of  this  inle- 

purdiase  premises  for  the  use  of  the  Institute ;  resting  science,  so  important  to  our  manuiactnre. 

and   that  no  appropriatinn  of  '  The  Institule's  "  The  Council  will  shortly  have  to  announce  a 

Ckillege  Fund '  be  made  without  each  member  oi  course  of  Lectures  which  have  been  kindly  and 

the   Conneil  having  at  least  nine  days  notice  of  gratuitously  promised  for  the  coming  session, 

such  mtended  appropriation ;  tlie  notice  to  he  coc  "  The  Annual  Dinner  of  the  Institute,  held  on 

sidered  duly  serveu  upon  each  member  of  the  ^^^  "^^^^  "^  f'ebnisry  at  Freemasons'  Tavern,  was 

Comicil  if  sent  by  post  or  othcnvise  delivered  at  *  g^^at    success,    although  the  absence  of  our 

his  last  known  place  of  abode."  esteemed  President,  through  sudden  illness,  might 

Mr.  J.  C.  Webb,  Mr.  Shackell,  Mr.  J.  Bishop,  'ell  have  miUtatcd  against  it.    The  atUndance 

Jan.,  and  Mr.  Whilehom,  were  appointed  Scru-  ^'^  excellent,  and  a  spirit  of  good  feeling  and 

'tineen.  attachment  to  the  Institute  displayed,  whidi  was 

The  Honorary  Secretary,  Mr.  Mtlnb,  then  read  """st  gratifying.    The  utility  of  our  orgaaization, 

the  following  "s  a  means  of  advancing  the  science  and  practice 

of  horoloCT,  was  ably  enforced  and  advocated  by 

BiPOBT  or  ins  Codscil  ron  the  Half-year  many  of  the  speakers ;  and  there  can  be  no  douM 

ENDINO  10th  June,  1860.  that  the  proceedings  will  long  exercise  a  healthy 

«  Oentlemen,- In  placing  before  you  the  Report  '^^  stimulating  influence  on  a  large  proportion  of 

for  the  past  half-year,  with  an  audited  Financial  t"*!  'f="«-  , .                ... 

SUlement,  the  Counial  feel  pereuaded  that  you  As  nollung  can  be  done  m  the  progressive 

will  be  satisfied  that  the  Institute  has  made  great  ?'"''?''/  ""  '"  without  at  least  a  rudimental 

advancement  during  that  period.  knowledge  of  Geometry  and  mechanical  and  oma- 

"  They  record  with  deep  pleasure  their  satisfac-  '"6"''^'  drawing,  it  was  natural  that  the  formation 

Uon  at  the  great  services  rendered  so  disintcrestedlv  "^  V'*^^  '"5  instruction  and  practice   in  these 

by  a  large  number  of  the  members,  which  have  "ttimments  should  be  among  the  most  desirable 

had  the  most  beneficial  influence,  and  tended  much  "S^ncies  for  the  Institute  to  estabUsh.    The  Coun- 

to  the  rapid  advance  of  the  luatitute.  cil  were  deeply  impressed  with  their  imporlancej 

"  The  number  of  the  members  iccreasos,  and  at  il"^'  """"S  *^^  P"'  half-year,  thev  have  eatab- 

preaent  amounts  to  31G  annual  and  half-yearly  l^hed  two  such  classes.    They  are  happy  to  sUfe 

members;  of  whom  59  arealsofoundersanddonors,  'hat  the  step  has  been  rewarded  with   the  most 

21  arc  fife-members,  and  10  are  junior  members,  ^ompleie  success,  whether  as  regards  the  able  and 

Seven  founders,  2  life-members,  44  annual  and  mdefstisablc  exertions  of  the  master,  the  ddigence 

half-yeariy  members,  and  17  donors  have  joined  «"d  regulanty  of  the  pupilB,or  the  progress  made 

dnce  the  last  meeting,  in  December,  1859.  ^y  them  while  under  tmtion.    The  Drawmg  and 

-  The  norolooical  Journal  continues  to  make  Oeometrj  classes  have  more  Uia^  answered  tha 

subatantial  finanoal  progress,    The  sale  is  rapidly  ""^*  sangmne  expectations  of  the  Council;  and 

increasing;   and  we  have  to  express  our  cordial  ^^^^  anticipate  from  them  the  most  enduring  and 

thankitotheJouraalCommittcefortheircnergetic  ™;'a.'''^  ^^^'^K,  .    ■      .    .     .,       ^  .    ,         ,      , 

Erformanee  of  the  arduous  duties  they  have  so  J^e  Council  deare  to  tender  their  best  thanks 

ndly  undertaken,  and  also  to  the  man;  gentle-  '"  ^"^  rctinng  members  of  the  Council." 

roen  who  hare  enriched  Uie  Journal  with  their  The  Financial  Statement,  from  December  16th, 

omtribationa.  1869,toJune  l9th,1800,showeda.'(thet.a\Aktjl^^ 
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ceipta  2301.21.  9d.;  andof  expenditurel43/.2s.l<J.i  service,  should  be  elected  Trustee.    As,  btmewet, 

leaving  a  biluice  in   the   Treasurer's  hands  of  he  (Mr.  8.)  had  reason  to  think  that  Hr.  Johnson 

8TI.  OS.  8d.  voiild  prefer  the  Trusteeship,  he  had  dedand 

Mr.  Cbibp  moved  that  the  Report  and  Bahmce-  him  elected  to  that  office.    If  he  wae  immg,  he 

sheet  be  received  and  adopted.  was  sony  for  it  j  but  he  was  thoroughlj  convinced 

Mr.  CuFTOH  having  seconded  the  motion,  it  was  he  was   right.    That    would  leave  the  office  of 

earned  unanimouslj.  Treasurer  open,  and  it  would  be  for  the  meetirw 

„                   —        -.  to  say  who  should  fill  it. 

EtBonoiT    OF    Pbmidest,    Vice  -  Peebidknt,  Mr.  Watson  thought  that  it  was  a  matter  with 

Tbdstee,  iMB  HONOBAEY  Sbobetabt.  which    the    meeting   had   nothing    to    do.     Mr. 

The   Chaibuan   reported  that  Mr.  Valentine  Johnson  would  be  elected  to  the  two  offices,  and 

Knight  had  been  unanimously  elected  President  might  accept  which  he  pleased.    It  would  be  for 

for  the  ensuing  year — (cheers) — and  had  agnified  the  members  to  act  as  they  thought  proper  in  re- 

his  willingness  to  accept  the  honour  thus  conferred  ferencc  to  tbe  matter  sAentards. 

upon  him.    Mr.  £.  D.  Johnson,  of  No.  9,  Wil-  The  Chaisuan  thought  that  though  the  Ooimdl 

mington-square,  would  be  elected  as  Trustee,  in  had  drawn  up  a  certain  programme,  yet  he,  as 

the  room  of  Mr.  E.J.  Thompson,  who  had  retired.  Chairman,  was  bound  to  be  guided  onW  by  the 

Mr.  Johnson  now  stood  in  a  position  which  he  (the  rules,  which,  although  they  had  been  in&iiiged  in 

Chairman)  trusted  would  satisfr  all  the  members  the  case  of  Mr.  Valentine  Knight,  ought  not  to  he 

that  for  the  fiiture  they  should  be  on  very  good  broken  again. 

terms  and  comfort  one  with  the  other.     (Cheers.)  Mr.  Mariuott  denied  that  there  was  any  rale 

The  interest  of  the  Institute  would  be  uppermost  preventing  a  gentleman  from  holding  two  offictt. 

in  all  their  minds.    The  Vice-Presidents  elected  Mr.  Clifton  thought  that  if  one  gentleman 

were  Mr.  James  F.  Cole,  of  No.  29,  Devonshire-  held  a  plurality  there  wonld  l<e  one  officer  leu  at 

B^et,  Queen-square;  Mr.  C,  P.  £laheuberger,  of  the  Council  than  there  ought  to  be. 

No.  157,  R^ent-street ;   and  himself  (Mr.  James  The  Chairman  announced  that   Mr.  Knight, 

Stoddart,  of  No.  13,  Red  Lion-street.)    (Cheers.)  seeing  the  difficulty  which  was  created  by  a  man 

Mr,  Mylne  had  been  unanimously  elected  UonoTsry  holding  two  offices,   had  determined  to  remgn  his 

Secretary.     No  gentleman  could  fill  the  duties  of  Trusteeship,  and   suggested  that  some  one  uionld 

that  office   more  effidentljr  than  that  gentleman  be  elected  m  his  place. 

had  don«;    he   (the   Chairman)   said   that  upon  Mr.  Bboosb  Inought  that  the  Chairman  was 

tlioTOUgh  conviction,  and  sincerely.    (Cheers.)  perfectly  right  in  his  definition  of  tbe  law  upon 

■„,.„,,__        n ^^^  point.    Mr.  Johnson  originallv  proposed  Uist 

PLnsALiTT  OF  OmCEfl.  the  Council  should  be  compo^  of  fortv^mteT 

The  Chaibmak  said  that  a  new  question  had  It  was  pointed  out  to  that  gentleman  that  as  there 

been  opened  on  that  occasion  in  connection  with  were  mne  other  officers,  that  would  make  tbrtT 

the  elecUon  of  officers.    By  the  rules  nine  officers  nine;  and  that  twenty-five  or  half  that  number 

were  to  be  appomted— viz.,  a   President,  three  would  be  sufficient.     A  compromise  was  made  by 

Trustees,  three  Vice-PresidenU,  a  Treasurer,  and  adopting  the  present  number  for  the  Coundl— vii , 

an    Honorary    Secretary;      and,    in     his     (the  twenty-eight  members,   and  nine   other    officers 

Chairman's)    opmion,  no  individual  should  bold  He  had  suggested  to  Mr.  Johnson  that  the  Presi- 

more  than  one  of  those  offices.    Unless  that  plan  dent,  if  elected  a  Trustee,  would  hold  two  offices. 

was  followed  out,  the  Society  would  be  depnved  of  Mr,  Johnson  replied  that,  as   the  Prendent  and 

the  assiirtance  of  a  number  of  gentlemen,  much  to  Trustees   seldom   attended  the   meetings   of  the 

the  detriment  of  its  interests,     Mr.  Johnson  had  Council,  that  would  be  no  objection   uid  coue- 

also  been  nominated  to  the  office  of  Treasurer,  qucntly    the    opposition    was     withdrawn      The 

but  he  believed  it  would  give  him  greater  gratifi-  Chairman  of  the  last  annual  meeting,  Mr  Hislop 

cation  to  HU  the  office  of  Trustee  than  that  of  struck  out  one  return  on  the  double  nomination. 

Treasurer.    As   president  of  that  meeting,    he  and  the  next  highest  candidate  on  the  list  was 

(Mr.  S.)  could  not  consistently  propose  any  one  made   a   member  of  the   Council,  as  he  dedared 

candidate  for  two  offices.     He   had  addressed  a  that  no  member  could  hold  two  offices 

lett«r  to  their  President  upon  the  subject,  con-  Mr.  Marriott  did  not  think  they  could  appoint 

sidenng  that  be  could  not  apply  for  mstruction  other  gentlemen  to  any  offices  unless  they  hSffirst 

and  advice  to  a  better  person.     He  had  pointed  been  nominated  accorJing  to  the  rules 

OQt  to  Mr.  Knight  the  mconsistency  referred  to.  Mr.  CnisP,  in  reply  to  a  question'  put  to  him 

Nobody  would  wish  more   strongly  to  carry  out  reported  that  he  had  seen  Mr.  Johnson  that  day 

the  rale  m   that  respect  than  Mr.  Johnson.     It  and  that  gentleman  had  declared  he  would  not  ac- 

had  been  argued^  that  there  was  a  precedent  for  cept  the  Treasurership  under  any  drcumstaacw. 

the   double   electum   m  tbe  case  of  Mr.  Knight  and  that  it  would  be  a  matter  for  his  further  con- 

bimself,  who  held  the  two  offices  of  President  and  aidcration  whether  he  should  take  that  of  Trastee 

Trustee.    He  (Mr.  S.)  suggested  that,  if  it  could  The  CnAiBKAN  thought  that  the  election  had 

be  a«»rtained  what  Mr.  Johnson's  feeling  on  the  developed  an  imperfection  in  the  rules     No  nomi- 

matUr  was,  it  would  be  weU  to  return  him  as  nation  should  be  received  unless  the  member  nro- 

j    '■j^'^v- •'  ""  "•  "^^  *'*"■  ^^'  '""^  P<^8  vouched  for  the  consent  of  the.  candidate 

was  decidedlT  a  higher  position  than  that  of  the  that  he  would  stand  if  elected.    If  several  lentle. 

Treasurer,  who  was^ectedannually.  Mr.  Knight's  men  elected  were  unwilling  to  act,  what  a  iwdtioa 

ommon  was,  that  Mr.  Johnson  should  be  elected  the  Institute  would  be  placed  in  I 

Jeasurcn  a*  that  wm  his  origmal  position ;  and  Mr.  MrmE  remarked  that  when  Mr.  Kudit 

that  Mr,  Huj,  who  had  done  the  Institute  excellent  was  elected  Prerident  he  wm  a  Tmttee,  u^ 
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sadi,  elected  for  life.  It  would  have  been  very 
wrong  to  prevent  a  gentleman  having  that  honour 
conferred  upon  him  because  he  had  been  kind 
enough  to  become  a  Trustee;  and  yet,  if  he 
resigned  his  Trusteeship  in  order  to  become 
President,  he  might  afterwards  find  himself 
deprived  of  his  Trusteeship.  It  was  imfair  to 
prevent  a  Trustee  firom  becoming  President,  and 
U  was  that  feeling  which  led  to  the  exception  in 
Bfr.  Knight^s  favour.  At  the  same  time  he  thought 
the  Treasurer  should  be  one  person,  and  a  Vice- 
Preddent  another.  He  thought  that  the  rule 
could  not  be  rigidly  adhered  to. 

The  Chairman. — If  you  had  said  that  the  rule 
could  not  be  too  rigidly  adhered  to,  I  should  have 
liked  it  better. 

Mr.  Tbewietnard  had  nominated  Mr.  Johnson 
to  the  two  offices,  and  he  (Mr.  T.)  contended  that 
there  was  nothing  in  the  rules  to  prevent  him  so 
doing.  There  was  the  case  in  point  of  Mr.  Knight, 
who  was  President  and  Trustee.  The  offices  of 
Treasurer  and  Trustee  were  quite  distinct ;  the  one 
was  to  hold  the  property  of  the  Institute  in  trusty 
the  other  was  to  deal  with  its  cash. 

liir.  Mabuott  said  that,  if  he  imderstood  rightlv, 
Mr.  Knight  had  been  asked  whether  he  would 
resign  the  office  of  Trustee. 

Mr.  Mtlne  replied  that  Mr.  Knight  in  his  letter 
stated  that  Mr.  Stoddart  had  written  to  him  stating 
he  did  not  think  it  advisable  for  one  person  to  hold 
two  offices,  and  Mr.  Knight  had  consented  to 
another  gentleman  being  appointed  Trustee  instead 
of  himsm.  He  further  advised  that  Mr.  Hux 
should  be  elected  Trustee,  and  Mr.  Johnson 
Treasurer. 

Mr.  Tbewinward  looked  upon  Mr.  Knight's 
letter  as  an  answer  to  an  application  to  him  to 
resign  his  trusteeship,  and  that  out  of  courtesy  he 
had  said  "Yes." 

The  GoAiBMAN  said,  the  answer  was  in  reply  to 
a  private  note  of  his  respecting  the  evil  of  concen- 
trating the  offices. 

JVlr.  Klaftenbbrger  contended  that  it  was  a 
common  thing  in  societies  for  a  gentleman  to  hold 
two  offices.  He  could  point  out  half-a-dozen  in- 
stances of  the  land.  He  himself  was  Trustee  and 
Yiee-President  of  one.  Mr.  Hux  had  been  named 
as  Trustee ;  but  he  might  aspire  to  become  Presi- 
dent, which,  according  to  the  law  now  laid  down, 
he  never  could  be  whQe  he  was  Trustee.  That  one 
man  less  would  be  placed  upon  the  Council  was 
not  a  sufficient  objection  to  the  double  election. 
He  (Mr.  K.)  was  sorry  that  Mr.  Johnson  had  not 
written  to  say  which  of  the  offices  he  would  accept, 
which  would  have  stopped  all  further  controversy. 

Votes  of  Thanks. 

Mr.  Mabbiott  proposed  the  thanks  of  the  meet- 
ing to  their  esteemed  and  valued  Honorary  Secre- 
tary, Mr.  Mylne,  who  had  performed  the  auties  of 
that  office  ever  since  his  (Mi.  M.'s)  resignation, 
and  much  more  efficiently  than  he  was  able  to  do. 
He  had  written  to  Mr.  Mylne  a  letter,  requesting 
his  name  to  be  excluded  from  the  list  of  candidates 
for  the  office  of  Coundlman ;  but  as  he  found  that 
it  had  been  retained,  if  he  should  have  the  honour 
of  being  elected  he  would  serve,  and,  to  the  best  of 
his  ability,  promote  the  interests  of  the  Institute. 
He  waSy  however,  connected  with  so  many  societies 


that  he  should  have  been  ^lad  of  the  privilege  of 
being  released  from  dut^  m  connection  with  the 
Institute.  It  had  been  said  that  it  was  bad  to  have 
too  many  irons  in  the  fire,  and  that  only  one  thing 
could  be  done  well  at  a  time ;  but  he  thought  that 
if  they  could  keep  the  poker,  shovel,  and  tongs  all 
at  work,  it  was  much  better.    He  trusted  that  the 
Institute  would  prosper  more  in  the  future  than  it 
had  done  in  the  past.    He  should  like  to  see  the 
general  body  of  the  trade  enrol  themselves  as 
members.     He  regretted  the  insurmountable  bar- 
rier of  the  I2s.  subscription,  which  kept  out  a 
large  number  of  operatives  who  certainly  would 
otherwise  derive  benefit  from  the  Institute.      If 
that  was  done,  their  rooms  would  not  be  so  thinly 
attended;  which,  indeed,  they  ought  not  to  be, 
looking  at  the  privileges  conferred  upon  the  mem- 
bers, in  a  table  well  supplied  with  periodicals  and 
pamphlets,  and  useful  works  in  connection  with  Che 
art  of  Horology,  as  well  as  a  multitude  of  other 
advantages.  Those  who  felt  the  importance  of  the 
Institute  might  still  continue  their  subscriptions 
notwithstandmg  such  reduction.    He  did  not  wish 
to  reflect  upon  anybody,  but  he  must  confess  that 
he  had  sometimes  gone  away  from  the  Council- 
room  with  a  feeling  that  their  meetings  had  been 
a  thorough  waste  of  time.    There  ought  to  be  a 
greater  spirit   of  unity  and  of  self-abnegation. 
They  had  but  one  object  which  they  ought  to  con- 
sider, and  that  was  the  interests  of  the  Institute. 
If  they  all  felt  that,  he  firmly  believed  thev  would 
meet  with  general  sympathy,  and  do  all  the  good 
which  such  an  Institute  was  capable  of  effecting. 

Mr.  Jackson  cordially  seconded  the  proposition. 
He  trusted  that  what  had  been  said  by  their  late 
Secretary  regarding  the  Institute  would  be  realized. 
At  the  same  timenc  thought  that  in  the  hands  of 
the  present  Secretary  there  was  some  guarantee 
that  activity  would  prevail  in  its  management. 
Notwithstanding  all  that  had  been  said  upon  the 
subject,  it  must  be  remembered  that  the  Institute 
was  but  in  its  infancy.  It  had  only  been  esta- 
blished two  years,  and  success  in  this  as  in  most 
other  matters  must  be  the  result  of  time  and 
experience. 
The  resolution  was  carried  unanimouslv. 
Mr.  Mylne  was  extremely  indebted,  to  the 
members  for  their  kind  vote.  He  had  consented 
to  serve  a  little  longer  as  their  Honorary  Secretarv, 
and  in  so  doing  would  do  the  very  best  he  could 
for  the  interests  of  the  Institute.  If  he  had  not 
had  the  strongest  possible  desire  for  its  welfare  he 
certainly  should  not  have  consented  to  continue  in 
his  office. 

The  Chairman  proposed  a  vote  of  thanks  to 
Mr.  Hux,  the  Treasurer.  No  one  would  demur  to 
the  fact  that  in  handling  the  monev  and  keeping 
the  accounts  there  was  some  (rouble.  He  haa 
laid  out  their  funds  so  as  to  get  an  interest  upon 
them  of  12*.  lid.  The  motion  8ld  not  requirq  a 
seconder ;  he  would  therefore  aC'bnee  put  it.  ' 
The  resolution  was  carried  ncrfli)*ibn,  * 
Mr.  Hux  returned  thanks  The  moment  he 
saw  that  the  establishment  of  an  Institute  in  con- 
nection with  horology  was  possible,  he  went  to  the 
first  public  meeting,  and  gave  it  his  best  support. 
Whether  in  or  out  of  office,  it  would  always  be  his 
gratification  to  endeavour  to  promote  its  welfare. 
He  thought  that  it  had  arrived  at  a  certaui  point 
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whence,  by  a  rery  little  exertion  on  the  part  of  its 
members,  it  could  in  a  short  time  take  a  high  posi- 
tion. When  gentlemen  once  began  to  take  an 
interest  in  a  society  it  is  astonishing  what  an 
amount  of  good  they  can  do  for  it.  If  every  mem- 
ber would  resolve  to  introduce  a  new  one,  which 
might  very  easily  be  done,  in  three  or  four  weeks 
they  might  without  any  great  effort  double  their 
numbers. 

Mr.  Brooks  proposed  a  vote  of  thanks  to  gen- 
tlemen whose  names  were  always  received  with  the 
respect  which  they  deserved, — the  Vice-Presidents. 
Having  served  some  time  with  them  upon  the 
Council,  he  could  testify  to  their  exertions  for  the 
benefit  of  the  Institute,  and  especially  to  the 
services  of  the  Chairman,  who,  for  some  consider- 
able tute  past,  had  devoted  himself  day  after  day 
— sometimes  throughout  the  entire  week — in  ar- 
ranRinff  the  accoimts  in  such  a  manner  as  had  met 
with  the  unqualified  approval  of  the  Auditors. 
From  having  worked  with  Mr.  Stoddart  on  the 
Journal  Committee,  *he  knew  the  labours  that 
gentleman  had  bestowed  on  the  affairs  of  the  In- 
stitute. He  had  rendered  its  accounts  so  plain, 
that  any  member  could  understand  them.  With 
r^ard  to  Mr.  Cole,  they  could  judge  of  the  value 
of  his  admirable  articles  in  the  *•  Journal."  Al- 
though they  had  not  at  present  the  services  of 
Mr.  Hislop,  he  (Mr.  B.)  hoped  that  before  long 
they  would  have,  as  his  exeilions  for  the  Institute 
in  past^  times  were  worthy  of  the  highest  com- 
mendation. (Hear.) 

Mr.  HoLDSTOCK  seconded  the  resolution,  which 
was  carried  imanimously. 

The  Chairiian  always  felt  most  awkward  when 
talking  about  himself.  Without  taking  all  the 
praise  awarded  to  him  by  Mr.  Brooks,  he  might 
say  that  he  had  endeavoured  quietly  and  assidu- 
ously to  do  a  little  work  during  the  day,  to  make 
amends  for  his  absence  at  night.  Books  being 
rather^  luBfarie,  he  had  felt  it  his  duty  to  throw 
his  mind  into  that  department  of  the  Society's 
operations.  He  had  particularly  attended  to  the 
composition  of  a  Subscribers'  Subscription  Book 
and  Ledger.  There  were  371  names  in  the 
ledger.  Mr.  Mvlne  reported  the  number  of  mem- 
bers to  be  316,  having  thrown  out  about  60  whose 
subscriptions  were  not  paid  up ;  but  he  would  be  a 
bold  man  who  should  say  that  all  those  men  would 
cease  to  be  members  notwithstanding.  He  (Mr.  S.) 
reckoned  the  number  at  350,  and  in  so  doing  was 
not  very  far  from  the  mark. 

Mr.  Jackson  nroposed  a  vote  of  thanks  to  the 
President,  who  had  performed  the  duties  of  his 
office  to  the  entire  satisfaction  of  the  members. 
It  had  not  been  their  pleasure  to  have  seen  him  so 
often  amongst  them  as  they  could  have  wished, 
but  his  absence  was  not  in  any  way  attributable  to 
indifference  to  the  welfare  of  the  Institute. 

Mr.  Watson  seconded  the  resolution,  which  was 
carried  unanimously. 

The  Chairman  proposed  a  vote  of  thanks  to  the 
Auditors,  who  had  taken  ^eat  trouble  in  investi- 
p:atinp  their  accounts,  which  could  not  in  any  in- 
stitution be  thoroughly  understood  until  they  had 
oeen  handled  every  day  in  the  week.  Mr.  J.  C. 
Webb,  Mr.  Holdstock,  and  Mr.  Grimshaw  were 
well  entitled  to  thanks  for  their  labours  in  that 
respect. 


Mr.  Holdstock  returned  thanks  for  bimaelf  and 
colleagues,  who  would  always  be  found  to  do  their 
duty. 

The  Chairman  proposed  a  vote  of  thanks  to  the 
Council,  including  all  the  Sub-Committees.  Not 
only  on  Wednesday  evenings,  but  on  every  day  in 
the  week,  they  had  a  great  deal  of  worit  to 
perform. 

Mr.  Trewinnard  returned  thanks  on  behalf  of 
himself  and  colleagues.  Such  a  mark  of  confi- 
dence would  no  doubt  stimulate  all  new-oomen  to 
a  zealous  performance  of  their  duty. 

The  Chairman  proposed  a  vote  of  thanks  to  the 
Trustees  — Mr.  Knight,  Mr.  Adams»  and  Mr. 
Thompson — gentlemen  who  held  a  high  position  in 
the  society,  and  were  very  much  respected  by  its 
members.    The  resolution  was  put  and  carriea. 

Mr.  Jackson  proposed  a  vote  of  thanks  to  Mr. 
Gordon,  Chairman  of  the  Journal  Committee  and 
Editor  of  the  Journal,  who  had  performed  his 
duties  most  efficiently,  bringing  to  it  great  expe- 
rience, leisure,  and  genei^  qualifications,  such 
as  no  other  member  of  the  Institute  probably 
possessed. 

Mr.  Mtlne  had  much  pleasure  in  seconding  the 
vote,  which  he  could  most  conscientiously  do  from 
his  knowledge  of  the  great  labour  which  Mr.  Gor- 
don bestowed  upon  the  editing  of  the  "Journal.** 

The  resolution  having  been  passed, — 

Mr.  Gordon  thanked  the  meeting  for  the  re- 
cognition of  his  8ervices,'but  said  the  greatest  praise 
was  due  to  the  members  of  the  Committee  for  the 
support  they  had  given  him.  His  only  object  was 
the  success  of  the  Institute. 

Mr.  Marriott  proposed  a  vote  of  thanks  to  the 
Clerkenwell  News,  and  to  Mr.  Fanner  its 
Editor.  A  cheaper  and  better  paper,  and  one 
having  a  greater  circulation,  was  not  to  be  met 
with  in  any  locality, 

Mr.  Mylne  had  great  pleasure  in  cordially 
seconding  the  resolution.  It  had  been  his  business 
frequently  to  meet  Mr.  Farmer,  and  he  could  bear 
witness  to  the  extreme  willingness  of  that  gentle- 
man to  promote  the  interests  of  the  Institute. 

The  resolution  was  passed  unanimously. 

Mr.  Farmer  said  that  whatever  afl^ected  the 
prosperity  of  Clerkenwell  deeply  interested  hhn 
personally  and  officially.  Kotning  could  be  more 
important  to  a  locality  than  the  success  of  its 
staple  manufacture,  and  that,  in  his  opinion, 
niaterially  depended  upon  the  scientific  education 
given  to  its  workmen  by  such  an  institution  as 
that  in  connection  with  which  they  were  asembled. 
He  should  be  happy  to  promote  its  objects  by  every 
means  in  his  power. 

The  Double  Election. 

Mr.  Jackson  again  referred  to  this  matter,  re- 
specting which  nothing  had  as  yet  been  done  by 
the  meetmg.  Tlie  course  recommended  for  adop- 
tion by  the  Chairman  seemed  to  him  (Mr.  J.)  to 
be  the  most  reasonable.  They  were  desirous,  no 
doubt,  in  that  election,  of  bringing  back  into  their 
ranks  a  gentleman  who  had  heretofore  been  most 
active  in  the  Institute,  and  he  thought  that  the 
higher  office  of  Trustee  should  be  accorded  to  him. 
He  agreed  entirely  in  the  view  of  the  Chairmao, 
that  the  offices  of  Treasurer  and  Trustee  should  be 
held  by  different  persons.    The  one  received  the 
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uoiiej,  andthe  oUier  took  charge  of  it,  and  iraa,  to  The  CnAinuAN  replied  that  fourteen  daja  notice 

a  cejrtain  extent,  s  check  upon  the  Treasurer,  previous  to  a  general  meeting  was  required  before 

By  adopting  that  course  they  vould  shoir  that  that  could  be  done. 

thej  were  anxious  to  arail  themselves  of  Mr.  Mr-  Jackson  informed  Mr.  Oanney  that  the 
Johnson's  services  if  he  irould  accept  the  office  of  question  opened  bj  him  had  not  been  whoUr 
Trustee,  nhicb  was  the  highest  of  the  two  to  lisregorded  b;  the  Council.  The  present  Bub- 
which  he  had  been  nominated,  it  bcios  for  life,  Kription  was  as  low  as  that  of  the  Clerkenwell 
whilst  the  Treasurership  was  subject  to  annual  Working  Men's  Institute,  or  even  lower,  if  the 
election.  He  (Mr.  J.)  thought  that  the  proper  cost  of  the  Journal  supplied  to  the  members  was 
course  to  pursue  under  the  circumstances  was  to  deducted  from  it.  The  eipeoses  were  cut  down 
elect  some  gentleman  to  the  office  of  Treasurer  to  a  minimum  amount.  Not  a  penny  was  pud 
pro  tern.,  because  he  could  not  be  elected  to  it  re-  for  editing  or  an;  purpose  but  nrinting.  He  (iSr. 
gnlarlj  without  the  previous  nomination  required  !■)  would  undertake  to  bring  the  proposal  before 
bj  the  rules.  At  the  next  general  meeting  he  the  Conndl,  and  no  doubt  thej  would  adopt  it  if 
might  come  before  the  members  and  obtain  their  they  could  with  safety  to  the  institution, 
Buffragea.  That  was  the  course  adopted  in  refer-  Ur.  Tbewinkabd  said  that  some  six  mouths  ago 
ence  to  the  election  of  their  present  Honorary  it  was  decided  at  a  general  meeting  of  the  Conndl 
Secretary,  upon  the  retirement  of  Mr.  Marriott,  to  reduce  the  amount  of  the  subscriptions  of  the 
The  office  of  Treasurer  was  required  to  be  continu-  country  members  from  12s.  to  8s.,  and  he  did  not 
ally  in  operation,  whilst  that  of  Trustee  wasnot  BO.  think  that  they  had  received  one  additional  sub- 
Mr.  Tbewihitabd  objected  to  the  plan  sug-  wription  in  consequence  of  their  liberality. 
gested  by  Mr.  Jackson,  The  laws  required  a  Mr.  Qanket  did  not  see  the  force  of  tne  obser- 
nomination  fourteen  daj's  before  the  election,  vation  respecting  the  counter  members,  because 
The  members  might  have  nominated  any  one  they  this  was  an  institution  mainly  oSering  local  ad- 

S leased  lo  the  Treasurership,  but  they  had  not  vantages.      Although    working   men    mi{jht    be 

one  bo;     the  only  person    proposed  was  Mr.  thoroughlysatisfied  of  the  usefUnessof  the  mstitu- 

Johnson.     W4iatever,  therefore,  was  the  result  of  tion,  and  of  its  being  worth  the  IZi.  a-year,  yet  it 

the    election,    they  must    abide   by   it,     If  Mr.  was  not  so  easy  to  convince  their  wives,  when  they 

Johnson  did  not  act  after   being   returned,  that  wanted  a  pair  of  boots  for  the  children,  or  the 

would  be  a  matter  for  subsequent  consideration.  money  applied  for  some  household  purpose.    The 

iir.  Jackson  repeated  his  coinddencc  with  the  plan  might  be  tried ;  because  it  bad  been  shown, 
view*  of  the  Chairman,  that  it  was  against  the  m  the  instance  of  the  CUrkenweil  New*,  that  the 
sense  of  the  law  to  appoint  one  gentleman  to  two  lowest  price  might  be  attached  to  the  best  article. 
offices.  If  he  was  out  of  order,  the  Chairman  was  Mr.  Brooks  had  advocated  the  smallest  sob- 
equally  so.  scriptton  consistent  with  honesty  or  the  payment 

Mr.  Watsos  again  referred  to  the  case  of  Mr.  of  their  debts,  but  ho  had  never  been  able  to  get 

Knight,  who  held  two  offices,  against  which  there  over  the  argument  derived  from  the  indifference 

wa«  no   law.     Mr.  Johnson   must  first   be   com-  manifested  to  the  advantages  of  the  Institute  by 

municated  with  officially,  and  then  whatever  steps  the  sons  and  apprentices  of  members,  who  by  the 

were  requisite  should  be  taken.  rules  were  allowed  to  enter  upon  a  payment  of  3». 
per  annum.     If  low  prices  would  bring  fresh  sub- 

Eeddction  of  the  SuBScniPTIOS.  Ecribers,  that  liberal  arrangement  ought  to  have 

Mr,  H*NET  GANifET,  as  a  humble  workman,  done  so;  and  yet,  unfortunately,  it  had  proved  a 
hnt  deeply  interested  in  the  welfare  of  the  Institute,  failure- 
wished  to  caU  the  attention  of  the  meeting  to  the  Mr.  Miodletos  said  that  the  increase  in  that 
policy  of  lowering  the  subscription.  It  was  said  department  had  only  been  nme,  notwithstanding 
thatjou  might  touch  on  Englishman  everywhere  'he  great  inducement  from  the  formation  of 
bnt  m  his  pocket.     The  members  should  take  a  classes. 

leaf  out  of  the  book  of  the  Editor  of  the  Cleuk-  Mr.  BuoOKs  contended  that  it  was  impossible  to 

BMWELL  News.      They  had  in  that  parish  the  reduce  the  price  without  an  equivalent  increase  m 

cheapest  and  the  best  paper  in  the  world  ;  and  numbeK. 

there  was  no  reason  why  they  should  not  have  the  The  CnAiniiAU  said  that  a  difficulty  would  arise 
best  and  at  the  same  time  the  cheapest  Institute  '"  'lie  expense  of  commission  for  collecting.  There 
intheworld.  If  (he  370  members  were  increased  seemed  to  be  a  feeling  that  ^'(.d.^was  never  to 
to  3T00,  the  benefits  of  the  Institute  would  be  snow  'tsclf  m  the  Institute;  if  so,  it  should  have 
vastly  augmented.  The  men  who  had  a  great  f»ir  notice  of  its  exclusion.  He  hoped  that  after 
love  for  their  trade  seldom  rose  to  a  very  high  that  night  they  should  hear  no  more  of  such  a 
position  as  regarded  wealth.  He  could  underlakf  spint.  II  gentlemen  gave  their  ten  gmnea  sub- 
to  introduce  twcnly  members  witli  an  annual  sub-  scnpljons,  Ihey  did  not  like  in  return  to  be  caUed 
Bcription  of  Cs ,  and  others  might  do  the  same,  conspirators.       ,       ,      , 

The  impression  amongst  the  operatives  was,  thai  Mr.  Gannet  thought  that  much  good  might  be 

the  Council  did  not  wish  them  to  be  members  ol  done  by  a  canvass  of  the  trade, 

the  Institute— they  only  wanted  masters  and  fore-  M""-  Clhtox  suggested,  as  a  compromise,  the 

men.     i'or  his  own  part  he  should  be  happy  tt  payment  of  half,  a -crown  a  quarter. 

continue  his  subscription  of  123.,  because  befell       „  _,  „  

it  his  duty  to  promote  the  interest;  of  the  trade  ir  RwcTios    OF    PBoFESsoa    Tenkant    ab    a» 

which  he  had  been  brought  np  by  every  m-nns  ir  Ho-tonAKT  MiiMBEB. 

his  power.    He  should  like  to  move  a  resolulior  Mr.  IIor.DfiTOCK  proposed  (ho  rlection  of  Ihs 

for  lowering  the  subscription  to  that  sum.  I'rofc^'nr  of  King's  College  as  au  Honorary  Muiii- 
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ON  THE  EXPANSION  OF  METALS. 

By  F.  Cbacb  Calyebt,  Esq.^  F.B.S.,  and 

6.  C.  Lows,  Esq. 

(Abstbagt.) 

One  of  us  having  been  engaged  for  some 
time  in  inyestigating  several  of  the  properties 
of  pure  metals,  it  was  thought  desirable  to 
take  advantage  of  having  pure  metals  at  our 
disposal,  together  with  a  series  of  definite 
alloys  of  those  metals,  to  determine  their  rate 
of  expansion.  And  we  were  encouraged  in 
porsoing  this  course  of  investigation,  by  find- 
ing that  several  of  the  authors  who  had  pre- 
Tioosly  published  tables  of  the  expansion  of 
metals  differed  widely  in  their  results.  These 
discrepancies,  having  reference  to  some  of 
the  metals  most  extensively  used,  might,  we 
thought  be  due  either  to  the  method  employed, 
or  to  the  fact  that  metals  of  different  degrees 


ofpnrityhad  been  experimented  upon.  There* 
fore,  being  sure  of  the  purity  of  the  metab 
we  intended  to  employ,  we  had  recourse  to  a 
method  the  accuracy  of  which  we  trust  will 
appear  satisfactory. 

Owing  to  the  difficulty  of  obtaining  tlvB 
metals  in  a  pure  state  in  large  quantities,  we 
found  it  necessary  to  employ  square  bars^ 
having  a  length  of  60  millimetres  by  10  mil- 
limetres of  diameter.  We  therefore  devised  a 
process  to  determine  vrith  accuracy  the  ex* 
pansion  of  such  short  bars*  This,  we  believe,^ 
we  have  effected,  as  our  apparatus  will  easily 
indicate  an  expansion  amounting  to  the 
50,000th  of  an  inch,  or  about  the  2000th  part 
of  a  millimetre. 

Omitting  the  description  of  our  apparatus 
and  of  the  details  of  our  operations,  which 
would  be  too  long  for  this  abstract  of  our 
results,  we  give  here  a  Table  of  the  general 
results  obtained  with  the  following  metals :— • 


Cadmiam  

Lead  

Tin 

AbuninimQ    

Forged  2Bne 

surer 

Copper  (pore)  cast  

Ccniper  (pore)  hammered 

Bismuth 

Wrought  Inm  

Cast  Son  ..,„ 

Steel  (soft) 

Antimonj 

Flatiniim  


Divisions  of  the  Suto  read  off  in 
85/XXHhs  of  an  inch  in  a  rising 
temperature  from  10>  to  90*. 


Ist 


174 
155 
142 
120 
119 
110 
106 

99 

SI 

78 

69 

67 

66*5 

63 

57-5 


2d 


171 
156 
142 
120 
121 
109 
105*5 

99 

80*5 

77 

72 

68*5 

62*0 

62 


3d 


172 

157 

145 

120 

120 

109*5 

106 

99 

••• 

77-5 

73 

68*5 

68 
••• 
••• 


Mean. 


172*3 

156 

143 

120 

120 

109*5 

105-8 
99 
80-7 
77*5 
71*3 
68*0 
638 
62*5 
57*5 


DiTisiona  of  the  same  Seale  read 
off  in  cooling  from  90o  to  10*. 


Ist 


176 

161 

147 

122-5 

120 

111*5 

103 

101 

81*5 

81*5 

73*5 

68 

66*5 

63 

58 


2d 


173 
160 
148 
121 
119 
110 
103*5 

99 

81 

80 

72 

70*5 

65 

62 


3d 


172 
159 
147 
122 
120 

no 

107 
100 

••• 

80 

72*5 

70-5 

66*5 

••• 

••• 


Mean. 


173-7 

160-0 

147*3 

121*8 

119*7 

110*5 

104*5 

100 

81*3 

80*5 

72*7 

697 

66 

62-5 

58*01 


Mean  for  100*  calenlated 
firom  these  means,  and 
corrected  for  expansion 
of  ressel  Jbc.  by  dedneU 
ingtO.  


196*2 

177-5 

161*5 

131*1 

129  8 

117*5 

111*4 

104*4 

81*3 

78*8 

70*0 

66*1 

61-1 

58*1 

52*2 


From  these  observations  we  deduce  the 
following  Table  of  co*  efficients  of  linear  ex- 
pansion from  0^  to  100^  : — 

Cadmium  (pore)  0*00332 

Lead  (pare)  0*00301 

Tin  (pore) 0*00273 

Alnmininm  (commercial)    0*00222 

Zinc  (foiged,  pore)  0*00220 

Silver  (pnre) 0*00199 

Gk)ld(pure)  0*00138 

Bismuth  (pore) 0*00133 

Wron^tlron   0*00119 

Cast  Iron   0*00112 

Steel  (soft) 0*00103 

Anthnonj (pure) 000098 

PUtinnm  (commercial)    0*00068 

On  comparing  these  co-efficients  with  those 
found  hy  previous  experimenters,  we  find 
that  they  agree  verj  doselj  in  those  cases 


where  commercial  metab  have  been  emplojed. 
But  when  we  come  to  those  metals  which  we 
emplojed  in  a  pure  state— such  as  lead,  tin, 
zinc,  silver,  copper,  bismuth,  antimonj,  cad- 
mium, and  gold — we  find  a  marked  di£terence, 
which  we  attribute  to  our  experiments  having 
been  made  with  purer  metals  ;  and  we  are 
confirmed  in  this  view  bj  several  series  of 
experiments  made  with  impure  or  commercial 
metals. 

We  give  in  our  paper  several  series  of  ex- 
periments which  prove  that,  as  for  conducti- 
bilitj  of  heat  bj  bodies,  their  molecular  con- 
dition exercises  the  greatest  influence  on  their 
expansion.  For  example,  we  have  found 
that  the  same  bar  of  steel  gives,  according  to 
its  degree  of  tempering,  the  following  ratios 
of  expansion :— > 
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— f— 

10»to90.. 

Cooling  Temperatnre  from 
»(K,tolO«. 

Meaa  calcuhited  and  cor  - 
reeled  for  a  liar  of  60«« 
for  100». 

Ist 

2d 

3d 

Mean. 

1st 

2d 

3d 

Mean. 

Steel  bar  as  pnrchaaed ... 

Steel  bar  at  maximam  of 

aoftneM   

111 
107 
Ul 

112' 

108 

145 

111-5 
107-5 
140 

111-5 
107-5 
142 

113 
107 
138 

113 
112 
189 

115 
111 
139 

113-7 

110 

138-7 

64-8 
625 

Steel  bar  at  iBaxImmn  of 
hardness 

84-0 

The  inflaence  of  the  molecular  state  of 
bodies  is  also  dearly  illastrated  in  the  class 
of  compounds  or  carbonates  of  lime : — 

Rates  of  Expatatloh 
firom  Qo  to  100>. 

CHialk   19-6 

Lithographic  Stone 45-0 

Stalactite  670 

Marble 71 0 


Li/iuence  of  CrystaUization. — Crjrstalliia- 
tion  influences  the  expansion  of  bodies  as  it 
does  their  power  to  conduct  heat ;  thus,  the 
same  zinc  cast  horizontallj  or  yerticallj  has 
not  onlj  a  different  crystallized  structure!  but 
also  expands  in  a  different  ratio :  ^ 


• 

Raiting  Temperature  10**  to  90". 

Cooling  Temperature 
^  tolOo. 

Mean  for  100",  less 
correction. 

1st 

2d 

3d 

4th 

Mean. 

Ist 

2d 

3d 

Mean. 

Zinc  cast  yertically.... 
Zinc  cast  horizontall  j 

224 
187 

226 
186*5 

227 
187 

226 

*•  t 

226 
186-8 

232 
190*5 

233 
193 

234 
192-5 

233 
192 

2669 
216-7 

— Proceedings  of  the  Royal  Society,  1860. 


ELEMENTABT   PAPEKS 

ON  MECHANICS  AND  MATTER  IN 

MOTION. 

[The  following  papers  are  intended  to  afford  from 
time  to  time  information  to  horologtsts  on  matters  of 
general  scientific  interest] 

On  the  Pandulum. 

By  'a  pendulum  we  are  to  understand  a 
heavT  body  suspended  from  a  fixed  point  bj 
a  rod  or  cord,  and  made  to  swing  backwards 
and  forwards  bj  an  impulse  which  draws  it 
out  of  the  perpendicular  direction.  This 
simple  instrument  is  of  the  greatest  importance 
to  us  in  the  measurement  of  time,  and  there- 
fore in  the  determination  of  a  yast  number  of 
natural  phenomena.  Thus,  in  astronomj  the 
exact  determination  of  time  is  necessary  for 
almost  everj  obserration  of  the  heavenlj 
bodies ;  and  it  was  hj  accuratdj  observing 
the  difference  in  the  number  of  beats  of  the 
same  pendulum  during  a  given  time  at 
different  parts  of  the  earth's  surface,  that  the 
difference  between  the  polar  and  equatorial 
diameters  of  our  globe  was  first  ascertained. 

I  must  now  state  that  the  attraction  of 
gravitation  diminishes  as  the  square  of  the 
distance  increases,  and  consequentlj  the  do¥m- 
ward  pressure  of  a  bodj  (that  is,  its  weight) 
would  be  less  if  it  were  removed  to  a  height 
above  the  earth's  surface  sufficient  to  make 


the  difference  perceptible.  This  can  scarcely 
be  proved  bj  ascent  in  a  balloon  or  up  a 
mountain,  as  a  height  of  three  or  four  miles 
is  not  sufficient,  but  it  is  clearly  shown  to  be 
the  case  bj  experiments  made  on  different 
parts  of  the  earth's  surface  whose  distance 
from  the  centre  varies  considerably.  Tlie 
earth  is  not  perfectly  spherical  in  form,  but 
is  flattened  at  the  poles  ;  and  the  distance  of 
its  surface  from  the  centre  is  only  3950  miles 
at  the  poles,  whilst  it  is  3963  at  the  equator. 
This  difference  of  13  miles  is  quite  sufficient 
to  produce  a  marked  effect  upon  the  attrac- 
tion of  bodies  towards  the  earth.  It  has  been 
found  by  accurate  experiments  that  the  motion 
of  a  pendulum,  which  is  entirely  dependent 
on  the  force  of  gravity,  is  much  slower  over 
the  equator,  where  the  attraction  is  les8|  than 
it  is  in  temperate  regions  or  near  the  poles, 
where  the  attraction  is  greater  in  consequence 
of  the  shorter  distance  from  the  centre  ;  and 
from  experiments  of  this  kind  it  may  be  cal- 
culated that  at  the  poles  a  body  which  would 
be  drawn  downwards  (or  towards  the  earth's 
centre)  at  the  equator  with  a  force  of  590  lbs. 
will  be  drawn  down  with  a  force  of  591  lbs. 
It  is  obvious,  that  if  we  balance  a  body  in  a 
pair  of  scales  with  weights  equivalent  to 
5901b.  the  scales  will  remain  balanced  in 
whatever  part  of  the  earth's  surface  we  try 
the  experiment,  because  the  variation  in  the 
I  earth's  attraction  and  in  the  downward  pressare 
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it  prodaces  would  be  the  same  for  that  which 
each  scale  contains.  But  if  the  experiment 
could  be  tried  with  a  spring  dial  weighing 
machine,  we  should  find  that  the  same  weight 
which  would  cause  the  hand  to  point  to  590  lb. 
at  the  equator  would  cause  it  to  point  to  591  lb. 
at  the  poles,  since  the  downward  pressure  of 
the  body  is  increased  without  anj  change 
being  made  in  the  resisting  power  of  the 
spring. 

The  same  fact  may  be  illustrated  in  another 
way.     Let  us  conceive  a  weight,  E,  fig.  1, 

Fig.  1. 


suspended  at  the  equator  by  a  string  which 
should  pass  over  a  pulley  A,  and  be  conducted 
over  the  other  pulleys,  such  as  B,  C,  along  the 
earth's  surface,  till  the  other  end  hung  down  at 
the  pole,  where  a  weight  P  is  suspended  by  it. 
Now,  if  the  weights  £  and  P  were  such  as 
would  balance  each  other  when  placed  in  an 
ordinary  pair  of  scales^  they  will  not  pull 
equally  upon  the  string  under  these  circum- 
stances, for  the  weight  P  will  be  more  power- 
fully drawn  by  the  earth's  attraction  at  the 
poles  than  the  weight  E  will  be  at  the  equa- 
tor ;  and,  in  fact,  a  mass  of  590  cubic  inches 
at  P  would  balance  a  mass  of  591  cubic  inches 
at  £.  The  difference  is  greatly  increased  by 
the  action  of  centrifugal  force,  as  will  be  ex- 
plained hereafter. 

There  is  little  difficulty  in  comprehending 
certain  obvious  principles  on  which  the  action 
of  the  pendulum  depends.  We  shall  in  the 
first  instance,  for  the  sake  of  simplicity,  con- 
sider the  weight  or  bob  as  spherical,  and  the 
line  that  suspends  it  as  having  itself  no 
weight,  so  that  the  centre  of  gravity  of  the 
whole  is  in  the  centre  of  the  bob. 

Let  A  B,y?(9r.  2,  be  such  a  pendulum  hanging 
at  rest  from  the  point  A.  It  is  obvious  that 
this  will  be  in  a  state  of  rest  only  when  it  is 
in  the  lowest  position  that  it  can  assume, 
which  is  of  course  when  the  line  A  B  b 
perpendicular.    But  suppose  that  the  ball  B 


is  drawn  or  pushed  out  of  the  perpendicular, 
as  to  C ;  then  it  will  tend  to  return  to  the 
point  B,  precisely  as  would  a  rounded  body 
set  free  to  roll  down  an  inclined  plane,  since 
in  so  doing  it  will  descend  through  the  height 
E  B.  But  its  motion,  at  first  slow,  will  gradu- 
ally increase  in  rapidity,  and  by  the  time 
that  it  has  arrived  at  B  it  has  acquired  a 
considerable  velocity.  This  acquired  velocity 
is  sufficient  to  carry  the  body  onward  in  the 
same  circular  line,  even  though  it  is  no  longer 
descending;  but,  having  passed  the  lowest 
point  B,  it  begins  to  rise  again.  For  it  will 
be  evident,  from  the  law  of  retarded  motion, 
that  the  velocity  gradually  acquired  by  the 
ball  in  its  accelerating  descent  from  C  to  B  is 
exactly  that  which  if  applied  in  the  opposite 
direction  to  the  ball  when  at  B,  would  move 
it  from  B  to  C  with  a  velocitv  gradually  re- 
tarded by  the  infiuence  of  gravity,  and  which| 
acting  on  it  in  the  direction  B  C,  will  carry 
it  onwards  to  the  point  D  at  an  equal  distance 
on  the  other  side.  At  D  it  would  come  to  a 
stand,  the  moving  power  being  then  expended, 
Having  arrived  at  D,  it  recommences  its 
descent  towards  B,  and  gathers,  as  before, 
enough  of  force  to  carnr  it  beyond  B  to  C, 
the  point  from  which  it  started,  and  finom 
which  it  will  again  return  in  the  same 
manner. 

The  vibrations  of  such  a  pendulum,  even  if 
friction  could  be  done  away  with  at  the  point 
of  support,  must  come  to  an  end  in  no  very 
long  time,  since  the  extent  of  every  one  is 
rendered  less  than  that  of  the  last  by  the 
resistance  of  the  air.  A  pendulum  made  to 
vibrate  in  a  perfect  vacuum,  however,  will 
continue  for  many  hours. 

(7b  ^  Continued,) 


Hardening  and  TsiiPBEtNG  ov  Stkel.— - 

The  ashes  of  peat  have  been  found  especially  yaloable 
in  hardening  and  tempering  steel  for  the  main  springs 
of  chronometers  and  watches. 
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A  PEW   WORDS 

TO  DO  JUSTIOB  TO 

ENGLISH  CHRONOMETER,  WATCH, 
AND   CLOCK   MAKING; 

With  Remarks  on  the  ordinary  Compensation 
Balance  and  on  Captain  Long's  Balance, 
as  described  in  No»  22  of  the  Journal^ 

fig.  1. 

He  must  be  a  bold  man  who  id  the  present 
almost  perfect  state  of  chroDometrical  science 
attempts  a  new  compensation  balance,  espe- 
cially if  he  has  not  a  great  amount  of  practical 
experience  and  knowledge  of  the  subject.  I 
do  not  know  what  experience  Mr.  Long  may 
have  had;  nevertheless  I  feel  indebted  to  him 
for  his  communication.  It  would  be  very 
interesting  to  submit  his  chronometer  to  the 
usual  tests ;  but  he  does  not  inform  us  what 
is  its  construction,  nor  the  character  of  the 
two  chronometers  with  which  he  compared 
the  one  with  his  own  compensation  balance. 
They  might  be  defective  instruments^  and 
therefore  be  no  evidence  of  the  superiority  of 
his  own  ;  beside  which  the  Arnold  compen- 
sation balance  is  perfect  for  all  practical  pur- 
poses for  a  range  of  30  degrees  of  temperature 
-—say,  between  a  temperate  climate  and  the 
torrid  zone.  There  is  not  a  spot  on  the  globe 
where  at  sea  the  temperature  exceeds  85^  at 
fifteen  feet  above  a  ship's  deck,  and  a  ship's 
cabin  seldom  exceeds  80^  to  87^,  the  mean 
temperature  of  the  navigable  ocean  ranging 
from  50  to  80  degrees.  Having  always  a 
large  number  of  chronometers  rating,  I  on 
one  occasion  had  twelve  that  had  been  out 
between  London  and  Jamaica  and  had  per- 
formed in  a  manner  I  have  sometimes  known 
in  a  four  and  six  months  voyage  out  and 
home.  These  chronometers  were  not  out 
two  miles  of  longitude,  which  equals  eight 
seconds  of  time.  They  were  by  the  follow- 
ing makers  :— two  by  Brockbank  &  Atkins, 
two  by  W  Cabe,  three  by  Litherland  &  Davis, 
one  by  Heyes,  and  four  by  C.  Frodsham. 
Their  uniformity  was  wonderful.  I  examined 
their  timing  in  temperature  ;  —  they  were 
nearly  all  alike,  as  follows : — 

See. 

At88® — 0*0 

„  68® +  0*4 

,,  56® —0*0 

„  34«  ........  -2«7 

It  has  been  by  such  chronometers  as  these 
that  the  globe  has  been  surveyed  and  charted, 
and  that  the  unrivalled  reputation  and  confi- 
dence which  is  placed  in  English  marine  chro- 
nometers has  been  acquired.  I  can  only  say, 
that  unless  a  compensation  balance  of  equal 


simplicity  to  the  present  one  can  be  found,  I 
would  never  recommend  its  application.  We 
have  many  most  ingenious  appUances  to  the 
present  compensation  balance,  to  remedy  its 
small  error ;  but  I  would  never  trust  myself  to 
sea  with  any  of  them.  The  error  in  the  Arnold 
compensation  balance  can  hardly  be  called  an 
error ;  it  is  a  variation  which  follows  a  fixed 
and  well-known  law,  and  can  therefore  be 
tabulated.  All  astronomical  instruments  are 
known  to  have  their  errors,  but  they  can  be 
determined  and  then  allowed  for  ;  why  not, 
then,  give  with  each  chronometer  rate  an 
equation  of  first  and  second  differences^the 
latter  to  be  employed  only  in  extremes  of 
temperature. 

The  balance  which  Mr.  Cole  calls  a  ^'  noa* 
resisting  balance "  is  one  of  John  ALmold's 
early  plans  ;  but  as  it  is  not  likely  ever  to  be 
put  in  practice,  I  need  make  no  remark  upon 
it  beyond  this, — that  resistance  is  essentially 
the  base  of  compensation.  Compensation  is 
effected  by  one  metal  resisting  another ;  this 
resistance  is  equal  and  contrary — if  it  resists 
in  going  in,  it  equally  resists  in  going  out. 
By  the  happy  combination  of  two  metals  of 
different  dilating  powers  —  a  plan  that  was 
suggested  by  Harrison,  and  put  into  practice 
by  Arnold — the  error  of  400  seconds  per  diem 
was  reduced  to  between  three  and  four  for  a 
change  of  temperature  of  60^  of  Fahrenheit 
Surely  science  has  in  store  a  remedy  for  this 
small  error,  although  it  has  hitherto  baffled  for 
fifty  years  the  researches  of  the  most  skilful ; 
but  it  must  be  sought  by  those  who  are  well 
acquainted  with  what  has  been  done,  or  they 
will  only  repeat  what  is  well  known  and  laid 
aside.* 

I  have  recently  made  a  most  searching 
investigation  into  the  nature  and  action  of 
the  compensation  balance,  and  during  the 
excitement  of  these  experiments  no  less  than 
15  compensation  balances  were  constructed— 


*  It  is  quite  a  mistake  to  connect  the  well-known 
law  of  acceleration  of  a  hardened  and  tempered 
steel  balance  spring  with  the  contraction  or  age  of 
the  balance.  Harrison  first  pinned  the  two  metals 
together,  and  so  did  Arnold  ;  bat  the  latter  soon 
adopted  the  unrivalled  method  of  soldering  them 
together  hy  fusing  the  brass  upon  the  steeL  If  their 
argument  is  worth  any  thing,  they  ought  to  be  able  to 
inform  us  how  much  less  the  balance  would  accelerate 
in  an  old  well-seasoned  balance  ;  and  how  much  less 
will  a  plain  balance,  say  of  gold,  keeping  the  chro- 
nometer in  a  mean  temperature  ?  Again,  if  the  ba- 
lance is  the  cause  of  the  acceleration,  how  is  it  that 
a  spring  loses  on  its  rate  when  made  of  soft  steel 
or  gold,  and  even  double  its  worst  acceleration  when 
the  spring  is  made  of  glass  ?  This  subject  is  to  well 
understood  by  marine  chronometer  makers,  that  it 
appears  to  me  remarkable  that  Mr.  Cole  diould  have 
written  upoa  il  before  he  had  the  proper  elements  o 
the  subject. 
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all  different,  and  each  d  priori  promising 
perfection.  But  the  impartial  and  rigid  test  of 
the  oven  and  the  ice  chamber  reported  them 
not  perfect. 

The  false  motion  of  the  compensation  ba- 
lance producing  the  subtle  error  was  dis- 
covered to  be  about  a  millionth  of  the 
diameter  I  These  interesting  facts  I  intend 
shortly  to  publish  for  the  benefit  of  chrono- 
metrical  science,  and  my  friend  Mr.  Cole  and 
others  who  have  never  been  engaged  on 
marine  chronometers  will  then  have  such 
data  laid  before  them  that  I  hope  to  get  the 
same  valuable  hints  as  I  have  already 
received  in  bringing  the  best  English  watches 
to  their  present  high  and  satisfactory  state  of 
perfection.  Now  so  perfect  and  well  esta- 
blished are  the  principles  of  high  class  English 
watchmaking,  that  all  we  require  is  a  larger 
number  of  talented  workmen  to  carry  them 
oat  in  greater  quantities. 

A  perfect  compensation  balance  is  now  the 
only  thing  left  to  be  discovered.  This  is  to  the 
watchmi^er  what  squaring  the  circle  is  to 
the  mathematician  —  a  problem,  no  doubt, 
equally  subtle,  equally  difficult ;  and  its  dis- 
covery would  be  a  golden  feather  in  the  cap 
of  English  chronometer  makers,  who  have 
already  lent  such  valuable  assistance  to  astro- 
nomy and  geodesy. 

I  intend  also,  as  soon  as  possible,  to  publish 
my  tables  of  watch  and  chronometer  propor- 
tions, which  will  not  only  facilitate  the  opera- 
tions of  the  workman,  and  excite  in  his  mind  a 
love  for  the  knowledge  of  the  beautiful  laws  he 
is  carrying  out,  but  will  also  interest  and  in- 
struct  the  public,so  as  to  enable  them  to  become 
better  judges  of  the  art,  and  impart  to  them  a 
knowledge  which  will  ensure  them  a  good 
watch  at  a  fair  price,  while  it  will  in  some  de- 
gree neutralize  the  large  sums  now  spent  in 
advertising  and  puffing  off  the  gre^ttest  trash, 
and  ensure  to  good  workmen  a  larger  share 
of  the  public  favour,  which  their  talents  so 
well  merit,  and  leave  very  inferior  goods  to 
be  sold  by  puff  and  advertising.  It  is,  no 
doubt,  a  great  discouragement  to  good  work- 
men ;  but  if  the  best  work  is  carried  out  in  a 
business-like  manner  and  sold  to  the  public  at 
a  fair  price,  the  market  for  the  best  watches 
will  soon  increase.  The  world  is  growing  rich, 
and  a  good  English  watch  will  always  meet 
with  encouragement,  and,  depend  upon  it, 
quality  will  prevail  in  the  long  run  ;  and  if 
we  go  on  maJring  our  best  watches  as  well,  as 
perfect,  and  at  as  moderate  prices  as  our  marine 
chronometers  for  only  a  few  years,  it  will  open 
up  to  this  country  a  large  demand  for  our 
beat  productions.  The  ships  of  every  mari- 
time country  now  sail  with  English  chrono-  I 
meters;. and  every  astronomical  observatory.! 


in  the  world  has  an  English  astronomical 
clock  as  its  standard  of  time. 

Now  that  marine  chronometers  are  almost 
perfect,  in  the  construction  of  which  the 
attention  and  study  of  our  best  men  have 
been  hitherto  absorbed,  greater  attention  is 
devoted  to  watches,  and  a  wonderful  advance- 
ment has  been  effected  since  1851.  Raiboads 
also  have  given  a  great  encouragement  to  the 
production  of  good  English  watches;  you 
now  meet  men  who  challenge  you  to  Green- 
wich time,  and  where  there  used  to  be  a 
difference  of  minutes  there  is  now  frequently 
only  a  difference  of  a  few  seconds. 

I  was  told  the  other  day  by  a  gentleman, 
that  he  met  in  Syria  two  trav^ers  who 
challenged  him  to  the  Greenwich  time,  he 
having  a  good  English  watch  with  him  and 
only  just  out  from  England.  They  differed  15 
seconds.  The  two  foreigners  had  three  of  the 
best  English  chronometer  watches  ;  and  they 
assured  the  English  traveller  they  were  sorry 
to  differ  with  hun,  but  they  had  only  been  four 
months  out  since  they  had  the  time,  and  they 
were  sure  they  were  right.  I  had  the  honour 
to  be  the  maker  of  one  of.  these  watches;  it 
had  gained  40  seconds  in  four  months;  it 
was  decided  by  its  rate  to  be  fast  40  seconds, 
its  error  in  time  10  seconds,  in  longitude  2^ 
miles.  The  others  were  by  an  eminent  Lea- 
den chronometer  maker — I  did  not  hear  his 
name.  I  hope  Dr.  Livingstone  has  got  sueh 
chronometer  watches  with  him;  we  shall 
then,  in  addition  to  the  latitude,  know  the 
longitude.  What  a  glorious  thing  ii  would 
have  been  for  geographical  science  if  such 
means  had  existed  in  antiquity.  What  know* 
ledge  then  might  have  been  transmitted  to 
posterity  !  The  sites  of  Nineveh  and  of  Car- 
thage would  never  have  been  lost  The 
source  of  the  Nile,  and  the  fruitful  plains,  in 
Africa  and  Asia  that  once  existed,  would  now* 
be  easily  traced. 

Such  are  the  interesting  facts  associated 
with  the  science  of  timekeeping.  Many  of 
the  great  tracts  of  country  in  Russia  and 
China  are  now  surveyed  by  chronometers, 
where  the  time  and  expence  of  a  trigonome- 
trical survey  would  almost  preclude  its  accom- 
plishment. 

With  my  best  wishes  and  thanks  to  English 
workmen  for  able  assistance,  I  am,  Sir,  *yonr 
most  obedient  servant, 

Charlbs  Fboimham. 

S4,  Strand,  London. 


152 


THE  HOROLOGICAL  JOURNAL. 


[Jolt  1«  1880. 


fkovoUgjbsii. 


JOHN  ELLICOTT,  F.B.S. 

Though  neariy  a  centurj  has  passed  siooe 
John  Slicott  departed  this  life^  yet  how 
familiar  is  the  name  to  horologists ;  some 
of  his  time-keepers  still  remain,  and  are  in 
every  respect  remarkable  for  the  beautiful 
finish  of  the  various  parts.  He  was  bom 
about  1700 ;  his  father  was  a  clock  and 
watch  maker.  His  grandfather,  who  was  a 
native  of  Bodmin  in  Cornwall,  settled  in 
London  at  the  time  of  the  formation  of  the 
Bank  of  Engknd,  having  been  specially 
engaged  to  assist  in  its  establishment.  The 
family  are  believed  to  have  sprung  from  the 
west  of  England,  as  in  1620  arms  were 
assigned  at  the  Herald's  visitation  to  an 
"Ellicott  of  Exeter,**  bearing  the  same 
character  as  those  earlier  borne  by  the  family 
name,  and  to  the  present  time  there  are 
EUicotts  in  various  grades  of  ]ife  in  the 
county  of  Devon.  The  race  have  also 
become  somewhat  extensively  established  in 
the  northern  portion  of  the  United  States, 
one  member  of  which  some  years  ago  came 
to  this  country  in  the  course  of  a  lengthened 
foreign  tour,  and  endeavoured  to  trace  his 
connection  with  the  subject  of  this  notice, 
whose  talent  by  tradition  he  seems  to  have 
been  acquainted  with. 

Ellicott  was  a  highly  educated  man,  and 
corresponded  with  many  distinguished  philo- 
sophers abroad,  particularly  with  the  mem- 
bers of  the  Academy  of  Sciences  at  Stockholm, 
who  always  transmitted  a  copy  of  their  works 
to  him  for  presentation  to  the  Royal  Society. 
In  religion  he  was  a  presbyterian,  and  on 
terms  o£  special  intimacy  with  Dr.  Watts. 
In  those  days  religion  was  not  deemed  to 
consist  in  unsocial  gloominess  and  the  con- 
demnation of  all  recreation,  and  though 
few  men  were  perhaps  more  rationally  pious, 
yet  Ellicott  is  represented  to  have  been  fond 
of  cheerful  society.  Archery  was  his  favourite 
pastime,  and  one  solitary  arrow  yet  remains 
of  his  full  quiver.  A  rubber  of  whist  was 
also  keenly  enjoyed  by  him ;  which,  however, 
he  never  indulged  in  during  his  latter  years 
on  a  Saturday  evening,  as  on  one  occasion, 
when  at  afiemoon  service  at  the  Elders' 
table,  he  indulged  in  a  doase,  from  which  he 
suddenly  awoke  and  inquired  ''What  was 
trumps  r  He  had  a  singularly  handsome 
countenance^  conveying  the  idea  of  mingled 
intelligence  and  firmness.  Fortunately  for  his 
decendants  (few  indeed  in  number),  there  re- 
mains a  fine  portrait  of  him  by  Dance,  after- 
WMfds  Sir  Nutbaniel   Holland,  which    Sir 


Joshua  Reynolds  pronounced  to  be  the  chef" 
(fcnivre  of  his  rival :  through  the  kindness  of 
Mr.  Vice-President  Stoddart,  a  splendid  en- 
graving of  this  portrait  is  in  our  Institute. 

Ellicott  carried  on  business  in  the  city  of 
London  as  a  clock  and  watch  maker,  his  private 
house  being  at  Hackney.  He  was  married,  in 
1726,  to  a  Miss  Saunderson,  of  London,  who  is 
said  to  have  been  of  the  same  family  as  the 
Peer  of  that  name.  An  event  occurred  to 
Mrs.  Ellicott  so  singular  as  to  merit  a  brief 
recital  here.  It  appears  that  when  this  lady 
was  about  fifty  years  of  age,  many  of  the 
family  were  informed  of  her  sudden  death ; 
medical  aid  had  been  called  in,  and  the  an- 
nouncement made  that  she  had  died  in  a  fit ; 
steps  were  taken  as  to  the  last  offices,  when 
by  chance  Dr.  Fothergill,  a  Quaker  and  an 
eminent  physician  of  that  time,  went  on  a 
friendly  visit  to  Ellicott  at  Hackney,  and, 
after  close  observation,  he  affirmed  that  life 
was  not  extinct,  but  that  Mrs.  Ellicott  was 
in  a  trance*  She  continued  in  this  state  for 
eighteen  days,  when  gradually  she  became  con- 
scious, and  lived  for  many  years  afterwards. 

Ellicott  was  elected  a  ^Uow  of  the  Royal 
Society  in  October,  1738.  Amongst  the 
eminent  men  who  recommended  him  for  that 
honour,  as  being  well  versed  in  the  principles 
of  mechanics,  astronomy,  and  experimental 
philosophy,  were  Sir  Hans  Sloane,  Bart, 
Martin  Ffolkes,  John  Senex  the  celebrated 
globe-maker,  John  Hadley  the  astronomer, 
and  many  others ;  the  Royal  Society  rescind- 
ing in  his  favour  their  rule  of  not  admitting 
a  "  mechanic."  From  the  time  of  his  elec- 
tion he  became  one  of  the  most  active 
members,  serving  on  committees,  regularly 
attending  the  evening  meetings,  and  fre- 
quently introducing  his  friends  to  the  society 
— among  others,  DoUond,  Smeaton,  and  Fer- 
guson. The  way  in  which  his  intimacy 
with  the  latter  originated  was  this: — Soon 
after  Ferguson  arrived  in  London  he  con- 
structed a  simple  machine  for  delineating  the 
Moon's  path  and  that  of  the  Earth  on  a  long 
piece  of  paper  laid  on  the  floor ;  this  was 
brought  before  the  Royal  Society  by  Martin 
Ffolkes,  the  president.  Ellicott,  who  was 
present,  stated  that  he  bad  invented  and  con- 
structed a  similar  machine  many  years  before. 
Ferguson  doubting  the  truth  of  this  assertion, 
Ellicott  invited  him  to  dine  at  his  house  at 
Hackney,  and  there  produced  evidence  which 
confirmed  his  statement.  The  intimacy  thus 
commenced  soon  ripened  into  friendship,  only 
terminated  by  death.  A  proof  of  the  high 
opinion  which  the  Royal  Society  had  of 
EUicott's  attainments  is  furnished  by  the  fact 
that  upon  several  occasions  works  presented 
to  them  were  referred  to  him  to  report  upon 
their  merits  and  contents.    He  served  upon 
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the  council  for  three  years^   and   was  the 
aathor  of  several    papers    read  before  the 
Society,  the  majority  of  which  were  after- 
wards published  in  the  Philosophical  Transac- 
tions.    They  are  principally  on  subjects  con- 
nected   with  experimental  philosophy;   the 
following  are  the  most  important : — **  On  an 
Instrument   to    measure  the   Expansion    of 
Heated  Metals;^  another  relates  to  the  '*  Influ- 
ence which    two    Pendulum    Clocks    were 
obeeryed  to  have  on  each  other.*'    In  this 
paper  he  refers  to  two  regulators  with  which 
particular  care  was  taken  not  only  to  have 
every  part  made  with  great  exactness}  but  as 
near  alike  as    possible*    The  ball  of  each 
pendulum  weighed  above  23  lbs ;  the  cases 
(which  shut  very  close)  were  placed  sideways 
to  each  other,  so  near  that  the  pendulums 
when  at  rest  were  little  more  than  two  feet 
asunder.    Amongst    other   odd    phenomena 
observed  in  them  was,  that  in  less  than  two 
hours  after  they  were  set  going,  one  of  them, 
called  No.  1 ,  always  stopped.   As  it  had  always 
kept   going  with  great  freedom  before  the 
other  regulator^  No.  2,  was  placed  near  it, 
Ellicott  conceived  its  stopping  must  be  owing 
to  some  influence  the  motion  of  one  of  the 
pendulums  had  upon  the  other ;  and  upon 
watching  them  narrowly,  the  motion  of  No.  2 
was  found  to  increase  as  No.  1  diminished. 
At  the  time  that  No.  1  stopped,  No.  2  de- 
scribed an  arc  of  5^,  being  nearly  2^  more 
than  it  would  have  done  if  the  other  had  not 
been  near  it,  and  more  than  it  moved  in  a 
short  time  after  the  other  pendulum  came  to 
rest     On  this  he  stopped  the  pendulum  of 
No.  2,  and  set  No.  1  going,  the  pendulum 
describing  as  large  an  arc  as  the  case  would 
admit,  viz.  about  5^;  he  presently  found  the 
pendulum  of  No.  2  begin  to  move,  and  the 
motion  to  increase  gradually  till  in  17*°  40' 
it  described  an  arc  of  2^  IC/,  at  which  the 
wheel  discharging  itself  ofl  the  pallets  the 
regulator  went,  the  arcs  of  the  vibrations 
continuing  to  increase  till  as  in  the  former 
experiment    the    pendulum  moved  5^,   the 
motion  of   the  pendulum  No.  1   gradually 
decreasing  as  the  other  increased,  and  in  45*" 
it  stopped.  He  then  left  the  pendulum  of  No.  1 
at  rest)  and  set  No.  2  going,  making  it  also 
describe  an  arc  of  5®;  it  continued  to  vibrate 
less  and  less  till  it  described  but  about  3^, 
in  which  arc  it  continued  to  move ;  the  pen- 
dulum of  No.  1  seemed  but  little  affected  by 
the  motion  of  No.  2.  •  Ellicott*s  explanation 
of  the  manner  in  which  the  motion  was  com- 
municated to  the  pendulum  at  rest  is,  that 
as  the  pendulums  were  very  heavy,  either  of 
them  set  going  occasioned  by  its  vibrations  a 
very  small  motion,  not  only  to  the  case  that 
the  regulator  was  fixed  in,  but  in  a  greater 


or  less  degree   to  every  thing  it  touched. 
This  view  he  confirmed  by  placing  the  two 
regulators  in  a  similar  position  on  the  stone 
pavement  under  the  piazza    of  the  Boyil 
Exchange  with  somewhat    similar   resulU. 
Those  of  our  readers  who  are  interested  in 
this  subject  must  refer  to  the  FhiloBophical 
Transactions,  vol.  41,  in  which  Ellicott  enters 
fully  into  the  matter.    He  also  contributed 
papers  ''On    the  Specific  Gravity  of  Dia- 
monds,"  and  ''  Experiments  to  discover  the 
Laws  of  Electricity.^    ElHoott's  theory  was 
founded  on  the  following  data :— 1.  Electrical 
phenomena  are  produced  by  effluvia ;  2.  These 
effluvia    repel    each     other ;   3.  They   are 
attracted    by  all   other    matter.    AlUK>ngh 
this  theory  attracted  little  notice  at  the  tim% 
yet  if  we  substitute  the  wordjimd  for  ^fflmvia^ 
these  data  are  absolutely  the  same  with  those 
which  were  afterwards  adopted  by  Epinus 
and  Cavendish,  and  are  the  **  basis  (2?  the 
only  satisfactory  theory  of  electrieity  hitherto 
made  known."  *   Another  communication  was 
<<  On  the  Height  of  the  Ascent  of  Rockets.** 
In   1751   his  paper  entitled   ''Contrivances 
for  preventing  the  Irregularity  of  Pendulomi 
arising  from  Temperature/'  was  published  in 
the  Philosophical  Transactions^  and  caused 
considerable  discussion  at  the  time,  as  EUiootft 
in  It  claimed  the  principle  of  the  compoisap 
ting  pendulum.    A  Mr.  Short  asserted  that 
the  invention  was  due  to  Graham;  another 
party  took  up  the  cause  for  Ellicott^  stating 
that  he   had  applied    it  as  early  as   1738. 
Upon  this  Harrison  addressed  a  letter  to  the 
Royal  Society,  in  which  he  stated  that  the 
principle  was  his  invention.    A  report  on 
the  whole  subject  was  afterwards  read  before 
the  Society  by  one  of  the  fellows,  who  had 
investigated  their  various  claims.    The  con- 
clusions were,  that  Graham  was  undoubtedly 
the  first  inventor,  but  that  Harrison  had  also 
constructed  a  clock  on  a  similar  principle 
without  being  aware  of  what  Graham  had 
done.    EUicott's  (which  in  no  way  resembled 
either  of  them)  was  judged  to  be  an  improve- 
ment.    The  ball  of  EUicott's  pendulum  is 
adjustible  by  levers,    and  very  ingeniously 
constructed;— in  fact,  the  production  of  a 
hiE^hly  skilful  artist. 

He  designed  several  of  our  public  clocks, 
amongst  them  that  of  the  London  Hospital, 
and  was  appointed  dockmaker  to  the  King. 
The  profits  of  his  occupation  must  have  been 
considerable,  as  from  old  memoranda  a  full 
establishment  seems  to  have  been  kept,  much 
hospitality  shown,  and  yet  property  to  a 
large  amount  was  left,  sufficient  to  enable  his 
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familj  to  continue  in  his  own  position  in  life. 
In  addition  to  his  English  connection,  he  had 
considerahle  dealings  in  Spain,  prohablj 
arising  from  his  intimacy  with  a  Spanish 
envoy,  fond  of  scientific  pursuits. 

Ellicott  died  suddenly  in  1772,  having 
dropped  from  his  chair  and  instantly  expired. 
Of  his  children  three  died  unmarried.  A 
daughter  was  married  to  Mr.  Crisp,  governor 
of  Sencoolen  (Sumatra),  in  the  East  Indies, 
His  son  Edward  married,  about  the  year 
1756,  a  Miss  Lessingham,  only  daughter  of  a 
banker  of  that  name.  This  Mr.  Edward 
Ellicott  pursued  his  father's  occupation  with 
full  success,  but  scarcely  with  entire  satisfac- 
tion, as  his  favourite  study  for  several  years 
was  the  theory  of  fortification.  So  highly 
esteemed  was  his  knowledge  in  this  depart- 
ment, that  the  commandant  of  Engineers  at 
the  siege  of  Bergen-op-Zoom  asked  him  ss  a 
personal  friend  to  accompany  him  to  the  Low 
Countries  (probably  at  the  close  of  1759), 
where  his  singular  energy  and  resources  were 
not  only  conspicuous  but  of  great  advantage. 
Of  the  marriage  of  Mr.  and  Mrs.  Edward 
Ellicott  there  were  two  sons  and  a  daughter. 
The  latter  married  a  Dr.  Sutton,  and  died  a 
&w  years  after.  The  second  son  succeeded 
to  his  father's  business ;  but  after  a  few  years, 
on  taking  a  partner,  he  gave  up  its  duties, 
and  became  in  1795  a  lieutenant  in  the 
Northampton  Militia,  and  on  the  close  of  the 
war  retired  into  private  life  for  the  chief 
portion  of  his  remaining  years  ;  he  died  in 
1836.  The  eldest  son  became  vicar  of 
Exton,  Rutland ;  he  left  an  only  child,  now 
rector  of  Whitwell  in  the  same  county,  whose 
also  only  child  is  at  present  Professor  of 
Divinity  at  King's  College,  London. 


DOUBLE  FLAT   BALANCE  SPRING. 

To  the  Editor  of  the  Horohgical  Journal, 

Sir, — When  I  first  announced  making  my 
Double  Flat  Spring  I  had  not  the  slightest 
idea  of  anything  of  the  sort  having  ever  been 
made  before. 

As  a  proof  that  I  did  not  << adopt"  Mr. 
Cole's  *'  suggestion  "  of  making  these  springs 
by  '<  machine  principles,"  I  will  merely  add, 
that  my  springs  made  by  machinery  were 
placed  in  the  Horological  Museum  long 
before  his  letter  appeared  in  your  Journal. 

Mr.  Cole  is  entitled  to  every  credit  for  his 
springs,  but  they  were  quite  unknown  to  me, 
and  had  nothing  to  do  with  my  own  inven- 
tion. Yours  respectfully, 

J.   HaUH£B8L£T. 
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Classes  fob  Geoustry,  and  Mechanical  and    Ornamental    Drawing,  as   applied 

to  horologt,  conducted  by  mr.  w.  j.  hoare. 

These  Classes  will  recommence,  at  the  Institute,  for  the  new  quarter,  on  Tuesday  the 
21  St  instant.  Lessons  are  given  in  Geometry  once  a  week,  on  Thursdays,  and  in  Drawing 
twice  a  week,  Tuesdays  and  Fridays,  commencing  each  evening  at  7.30.  Fee,  5«.  per 
qnarter  for  Geometrical  Class ;  7$,  per  quarter  for  Mechanical  and  Ornamental  Drawing  ; 
and  lOf.  per  quarter  for  Pupils  joining  both  Classes,  payable  in  advance,  including 
all  Drawing  instruments  and  materials  except  a  board  and  T  square. 

*•*  Specimens  of  the  Pupils'  Drawings  may  be  seen  at  the  Institute. 


ELEMEKTABY  PAPERS 

ON  MECHANICS  AND  MATTER  IN 

MOTION. 

{Contmued  from  page  149.) 

On  THE  Pendulum — continued. 

The  length  of  time  which  is  required  for 
each  vibration  is  but  little  influenced  by  the 
degree  of  swing  which  it  has ;  that  is,  the 
Tibrations  occupy  nearly  the  same  time 
whether  they  are  long  or  short.  Indeed,  for 
all  practical  purposes,  the  times  of  vibrations 
of  Cerent  lengths  may  be  regarded  as  equal, 
at  least  while  they  are  not  very  long,  as  will 
be  presently  shown.  This  property  is  termed 
isoehranumf  from  two  Greek  words  signify- 
ing equal  times ;  and  the  vibrations  are  said 
to  be  isochronous  when  long  and  short  vibra- 
tions are  performed  in  the  same  time. 

The  isochronism  of  the  pendulum  was  not 
known  before  the  time  of  Galileo,*  and  is  said 
to  have  been  first  observed  by  him  when 
very  yonng,  in  the  swinging  of  a  lamp  hung 
from  the  roof  of  the  cathedral  at  Pisa.  He 
was  struck  with  the  equality  of  the  times  in 
which  the  lamp  continued  to  perform  its 
vibrations  as  its  motion  subsided ;  <'  and  this 
observation  of  a  child  became  in  the  mind  of 
the  man  a  principle  of  philosophy,  on  which 
some  of  the  greatest  discoveries  of  science 
have  been  founded." 

*  Galileo  dofely  adhered  to  the  argnments  of 
Coperniciifl,  a  Poush  ecclesiastic,  who  yentnred  to 
distnrh  the  rest  in  which  mankind  had  slumbered  for 
two  thoosand  Tears  by  proclaiming  that  it  is  not  the 
starry  sphere  rat  the  earth— fixed  and  stable  as  it 
seems — ^which  really  reyolyes.  The  arguments  of 
Copemiciis  were  not  at  once  able  to  change  the 
opinions  which  had  prevailed  for  a^ es,  stren^ened 
as  these  were  by  the  supposed  authority  of  Scripture  ; 
and  it  was  not  until  the  succeeding  century  that  bis 
doctrine  was  generally  received.  It  was  powerfully 
supported  by  Galileo,  who  was  able  by  means  of  the 
telescc^  to  adduce  many  additional  arguments  in  its 
defence.  For  espousing  this  cause,  however,  he  fell 
under  the  dinlcasure  of  the  Inquisition,  who  had 
prononnced  ibe  doctrine  of  the  earth's  motion  to  be 


Isechronism  is  the  name  given  to  a  remark- 
able  property  of  all  svstems  which  are  in 
equilibrium,  namely,  tnat  when  dight  dis- 
turbance— be  the  same  more  or  less— Js  given, 
the  oscillations  which  take  place  are  aD  per- 
formed in  the  same  time,  or  so  nearly  in  the 
same  time  that  any  acceleration  or  retardation 
is  totally  imperceptible.  Thus,  when  a  pen- 
dulum is  allowed  to  vibrate  till  it  rests  it  will 
be  found  there  is  no  perceptible  difference 
between  the  vibrations  of  longer  and  shorter 
extent;  of  which  any  reader  may  satisfy 
himself  by  attaching  a  weight  to  a  string  and 
observing  the  vibrations.  But  a  still  better 
proof  may  be  found  in  a  musical  string.  Hie 
finest  ear  cannot  detect  any  difference  be- 
tween the  pitch  of  a  note  made  by  a  smart 
blow  on  the  key  of  a  pianoforte  and  that 
made  by  a  gentle  one ;  yet  a  very  small 
difference  in  the  number  of  oscillations  per 
second  would  be  peroeptible,  and  the  amount 
of  disturbance  from  the  position  of  equili- 
brium is  twenty  or  thirty  times  greater  in  the 
first  case  than  in  the  second.  When  under 
such  different  circumstances  the  longer  space 
is  described  in  the  same  time  as  the  shorter, 
it  must  be  that  the  force  acting  in  the  first 
case  is  greater  than  the  second ;  and  it  is 
sufficiently  known  from  experience  that  the 
more  a  system  at  rest  is  disturbed,  the  greater 
is  the  effort  which  it  makes  to  return. 


heretical,  and  he  was  led  by  the  dread  of  severe 
punishment  to  promise  not  again  to  demonstrate 
that  the  earth  mores.  He  seems^  however,  to  have 
been  unable  to  restrain  himself  Arom  propagating 
what  he  believed  to  be  truth,  and,  having  a^^  been 
summoned  before  the  Inquisition  and  been  wearied  by 
long  confinement,  he  sip;ned,  in  his  seventieth  year,  an 
abjuration  of  the  doctrine  to  the  defence  of  wnich  he 
had  devoted  the  best  part  of  his  life.  Tet  it  is  recorded 
of  him  that  on  rising  from  his  knees,  after  making  this 
recantation,  he  whispered  to  a  friend  who  was  standing 
by  him,  '*  And  pret  it  does  move."  During  his  confine- 
ment he  was  visited  by  our  own  immortal  Milton  $ 
who.  doubtless,  then  learned  from  him  many  of  those 
sublime  truths  wMch  he  afterwards  interwove,  with 
sach  striking  effect,  in  his  **  Pandifo  Lost." 
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But,  in  order  that  there  may  be  isochronism, 
it  is  not  sufficient  that  the  effort  to  return 
should  increase  with  the  amount  of  disturb- 
ance, but  the  increase  must  take  place  accord- 
ing to  one  particular  law.  This  law  is  as 
follows: — the  force  of  restitution  must  be 
always  proportional  to  the  disturbance,  so 
that  whatever  force  begins  to  act  when  the 
disturbance  is  a,  twice  as  much  acts  when 
the  disturbance  is  twice  a  ;  and  so  on  for  all 
proportions.  That  this  law  does  prevail 
when  the  disturbance  is  not  great — either 
absolutely  or  so  nearly  that  its  error  is  ex- 
tremely small— may  be  proved  both  by  theory 
and  experiment. 

But  the    time  of  the  vibrations  of   the 
pendulum   depends   upon   its    length ;    and 
for    every    measure     of    length    there    is 
a    certain    determinate    time.      Thus,    the 
length  of  a  pendulum  which  should  occupy 
one  second  in  each  vibration  (such  as  that 
of   a  common    eight-day  clock)   would  be 
found  to  be  about  39^-  inches,  if  we  could 
measure  the  distance  from  the  point  of  sus- 
pension to  the  point  in  which  its  whole  weight 
might  be  regarded  as  concentrated.    Now  the 
length  of  a  pendulum  vibrating  half  seconds, 
such  as  that  of  a  small  table  clock,  would  be 
about  9f  inches^  or  one  fourth  of  the  last, 
reckoned  in  the  same  way ;  whilst  the  length 
of  a    pendulum    whose  beat  occupies  two 
seconds,  is  about  156^  inches,  or  four  times 
the  last.    Thus  we  see,  that  when  the  time  is 
doubled  the  length  is  quadrupled,  and  that 
when  the  time  is  only  half  the  length  is  a 
quarter.    The  law  expressing  the  proportion 
between  the  time  of  vibration  and  the  length 
of  the  pendulum  is,  therefore,  simply  this, — 
that  the  time  varies  in  proportion  to  the 
square  of  the  length.     Thus,  a  pendulum 
whose  vibrations  are  required  to  be  three 
seconds  in  length  must  be  nine  times  the 
length  of  that  vibrating  single  seconds,  or 
about   352^  inches,  whilst  a  pendulum  to 
vibrate  only  thirds  of  a  second  must  be  only 
l-9th  the  length  of  a  second's  pendulum,  or 
about  4^  inches. 

In  order  that  the  laws  regulating  the 
action  of  the  pendulum  may  be  properly 
understood,  it  will  be  necessary  to  consider 
the  mode  in  which  the  force  of  gravity  will 
act  upon  bodies  in  causing  their  descent 
along  inclined  surfaces,  whether  these  sur- 
faces are  plane  or  curved.  Every  one  knows 
that  a  body  left  to  itself  wiU  roll  or  slide 
down  a  hill,  provided  that  its  friction  be  not 
too  great  to  prevent  its  being  set  in  motion. 
We  are  continually  in  the  habit  of  trying  the 
level  of  a  table,  by  putting  a  marble,  a  ruler, 
a  pencil  case,  or  any  round  body  upon  it,  and 
observing  if  it  has  a  tendency  to  roll  in  either 


direction,  or  remains  at  rest  in  all  positions. 
We  are  also  familiar  with  the  fact,  that  the 
rapidity  of  the  movement  depends  on  the  de« 
gree  of  steepness  or  inclination  of  the  surfaoe, 
that  is,  upon  the  amount  of  its  fall  in  a  given 
length, — being  greater  as  this  is  increased. 
And  it  is  further  a  matter  of  common  observa- 
tion, that  the  body  commences  its  movement 
slowly,  and  increases  in  its  rate  until  it 
arrives  at  the  bottom.  The  modification  in 
the  law  of  gravity  which  is  applicable  to 
this  case,  is  very  easily  understood.  Fatting 
aside  the  effects  of  friction  and  resistance  of 
the  air,  a  body  moving  down  an  indtned  plane 
will  have  acquired,  by  the  time  it  reaches  the 
bottom,  a  velocity  exactly  equal  to  that  which 
it  would  have  acquired  by  falling  directly 
through  a  height  equal  to  that  of  the  plane. 
Thus,  suppose  an  inclined  surface  to  be  144 
feet  higher  at  one  end  than  the  other,  a  body 
in  falling  directly  through  that  height  will 
occupy  three  seconds,  and  at  the  end  of  that 
period  it  will  be  moving  with  a  velocity  of 
96  feet  per  second.  This  velocity,  then,  will 
be  precisely  that  which  the  same  or  any  other 
body  would  acquire  in  rolling  down  an 
inclined  plane  having  the  same  height,  what- 
ever be  the  length  of  the  plane.  Thus  the 
plane  might  be  so  long— a  mile  for  instance— 
that  its  inclination  would  be  scarcely  per- 
ceptible ;  or  it  might  be  so  short— 200  feet 
for  example — as  to  be  steeper  than  the  steepest 
accessible  hill ;  in  both  instances,  the  velocity 
acquired  at  the  bottom  will  be  the  same,  so 
that  the  body  would  move  over  the  aame 
space  of  level  ground  in  the  next  second ;  but 
the  length  of  time  necessary  for  the  acquire- 
ment of  that  velocity  will  be  very  much 
greater  in  the  former  case  than  in  the  latter, 
and  the  rate  of  movement  will  therefore  be 
much  slower. 


A  FEW  MORE  REMARKS    ON 

ENGLISH    CHRONOMETER,    WATCH, 
AND   CLOCK  ^lAKING; 

With  Charles  Frodsham's  General  Table 
OF  Trains,  /or  apportioning  tJie  Diatmeter 
and  Weight  of  the  Balance  to  the  Velocity. 

Sir, — I  have  always  expressed  a  great 
anxiety  for  the  general  advancement  of  the 
art  of  horology;  and  this  I  think  the  Horo- 
logical  Journal  is  likely  to  carry  out,  could  we 
only  enlist  in  the  cause  those  whose  experienee 
and  ability  enable  them  to  contribute  so 
much  valuable  information. 

I  would  venture  to  recommend  that  the 
spirit  of  controversy  be  avoided  s  but  no  one 
can  object  to  fair  healthy  discussion,  provided 
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that  personal  triumph  be  avoided.  Contri- 
butors to  a  scientific  journal  should  write 
from  a  love  of  the  science  itself ;  and  if  two 
or  more  write  upon  the  same  subject,  so  much 
the  better.  Men  following  the  same  pursuit 
are  naturally  liable  to  fall  into  the  same  or 
similar  trains  of  thought ;  and  they  maj 
arrive  at  the  same  conclusions  bj  different 
paths,  and  so  render  their  communications 
the  more  valuable. 

But,  Sir,  there  is  an  almost  insurmountable 
difficulty  arising  from  the  want  of  proper 
universal  gauges  and  of  an  acknowledged 
nomenclature  instead  of  the  wholesale  use  of 
technicalities.  A  proper  set  of  terms  for  the 
communication  of  ideas  among  men  exercising 
the  same  pursuit,  is  of  paramount  necessity ; 
and,  with  the  view  of  removing  this  difficulty, 
I  have  had  *a  number  of  such  gauges  made, 
which  I  beg  to  present  to  the  Institute,  and 
recommend  their  adoption  as  the  best  means 
of  obviating  these  technicalities,  and  giving 
to  every  part  of  the  watch  an  intelligible 
expression  in  plain  English  terms  of  measure- 
ment and  weight — in  inches,  grains,  degrees, 
Sec,  ftc  It  is  hardly  possible  to  conceive  the 
wrong  done  to  science  by  technicalities,  and 
to  what  an  injurious  extent  they  limit  the 
power  of  right  reasoning ;  whereas  the 
advantage  and  saving  of  time  in  being  able  to 
express  a  practical  fact  by  weight  and  measure 
in  inches  and  decimals,  is  incaloulable.  A  large 
number  of  such  gauges  are  now  in  use,  to 
the  no  small  advantage  of  their  possessors. 

What,  I  may  ask,  would  have  been  the 
Ttlue  of  the  works  of  the  great  horological 
masters,  whose  inventions  all  able  men  so 
delight  to  honour,  had  they  talked  of  *'  sizes'' 
instead  of  measures  and  weights  of  known 
value  ?  Mr.  Reid  urged  the  general  adoption 
of  the  Sliding  Gauge  40  years  ago,  yet  for 
many  years  it  was  only  to  be  found  in  the 
hands  of  a  few  marine  chronometer  makers. 
In  addition  to  the  sliding  gauge  to  the  1000th 
of  an  inch,  I  hope  also  that  the  Engineer's 
Slide  Rule  will  become  general;  and,  as  know- 
ledge is  power,  you  will  soon  see  it  profitably 
illustrated  by  the  above  two  valuable  tools. 
When  one  reflecte  that  four-tenths  of  our 
countrymen  depend  for  their  living  upon 
mechanical  occupations,  there  cannot  be  a 
more  noble  act  than  for  those  who  possess  the 
knowledge  freely  to  give  it  up  for  their  coun- 
try's benefit,  and  the  maintenance  in  England 
of  that  pre-eminence  in  her  manufactures  for 
which  she  has  been  so  long  and  so  justly 
famed,  and  particularly  for  her  watches  and 
chronometers. 

Although  theoretical  communications  are 
Tory  valuable  and  interesting,  I  should  prefer, 
in  this  utilitarian  age,  those  of  a  practical 


character,  especially  when  supported  by  such 
undoubted  evidence  as  shall  give  confidence 
and  tend  to  facilitate  the  operations  of  those 
whojare  engaged  in  this  minute  and  difficult  art, 
which  requires,  in  general,  the  aid  of  a  strong 
glass  to  examine  the  correctness  of  its  details. 
Though  men  of  great  genius  may  kick 
against  rules,  they  are  not  intended  to  limit 
their  powers  ;  but  I  presume  no  one  will  dis- 
pute the  value  of  truthful  data. 

I  enclose  you  a  general  Table  of  Trains, 
which  I  trust  will  be  both  interesting  and 
useful.     It  shows  that  with  the  same  main- 
spring and  the  same   balance  spring  nearly 
70  different   characters  of  balance  may  be 
used  by  changing  the  velocity  per  minute,  as 
per  Table,  which  has  a  range  of  from  240 
vibrations  to  400  per  minute.     All  have  the 
same  momentum,  and  the  same  mean  vibra- 
tion between  the  hanging  and  lying  positions  ; 
the  arc  of  vibration  in  the  horizontal  and 
vertical  positions  agreeing  more  and  more 
closely  as  the  velocity  per  minute  increases  ; 
for,  as  a  general  rule,  you  cannot  vary  the 
diameter  and  keep  a  constant  weight.     It 
must  also  be  well  understood,  that  when  we 
speak  of  momentum,  it  always  has  reference 
to  the  work  done  by  a  given  mainspring  and 
balance  spring,  driving  a  balance  of  a  certain 
diameter  and  weight  a  definite  number  of 
times  in  60  seconds  of  mean  time,  through  an 
arc  of  vibration  which  is  a  correct  mean 
between  those  of  the  horizontal  and  vertical 
positions,  during  an  equal  number  of  hours 
in  each  position.    Thus,  if  a  given  mainspring 
and  balance  spring  carry  a  balance  whose 
diameter  is  0*65  inches  and  weight  9  grains 
through  a  certain  arc  of  vibration  270  times 
in  a  minute  of  mean  time,  the  same  main- 
spring and  balance  spring  will  only  carry  a 
balance  of  0*65  in  diameter  and  4*10  grains 
weight  at  400  vibrations  per  minute ;  but  if 
you  prefer  weight  to  diameter,  then  you  can 
only  use  0*44  inches  diameter  with  a  weight 
of  9  grains. 

In  the  following  Table  the  Diameter  and 
Weight  of  the  Balance  are  apportioned  to 
the  Velocity  upon  the  supposition  that  the 
watch  has  the  same  momentum — that  is,  that 
it  does  the  same  amount  of  work,  and  may 
be  driven  by  the  same  identical  mainspring 
(in  a  barrel  of  65  hundredths  of  an  inch  di- 
ameter and  13^  hundredths  deep)  and  with 
the  same  identical  balance  spring ;  the  law 
being,  that  the  weights  here  given  may  bo 
changed  for  a  variety  of  others,  provided  the 
weight  be  increased  or  diminished  in  the  in- 
verse ratio  of  the  square  of  the  diameter,  the 
square  of  the  number  of  vibrations  per  minute, 
or  the  square  of  the  numbeyr  of  degree3  in  the 
are  of  vibration. 
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FbOK    240    TO  400   VlBSATIOllS    PER    MiNUTB. 
%•  7%tmtatvaani»  and  the  weighli'm graiat. 


*  Hm  weight  in  the  oolamn  whore  both  are  TUiable  •pproximatea  to  »  m 
fbitoer  colimuti,  and  the  raitable  diuneler  is  obtuaed  bj  Mlcolation.  The  ■ 
one  tnni  and  ft  htlf. 

■f  Eemiliaw'i  weU-knotm  tnin  for  hia  marine  chronometen,  and  which  Foreign  Obeerren  odl  tlu  Chnao 
meter  YernicT,  and  nfe  it  ai  a  mediom  of  eomparinn  for  all  other  ehronometen. 
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The  most  useful  trains  are : — For  lever 
escapements,  a  velocitj  of  270,  280,  and  288 
per  minute  ;  for  marine  chronometersy  240, 
the  well-known  half-second  beat ;  for  duplex, 
300  per  minute;  for  pocket  chronometers, 
dOO  to  320.  The  latter  is  the  celebrated 
Arnold  train  for  his  pocket  chronometers. 
The  question  maj  probably  arise,— Is  there 
any  time-keeping  property  in  any  particular 
train  ?  None,  or  very  little,  except  in  ex- 
treme cases.  There  is  doubUess,  in  all  cases 
of  this  kind,  a  limitary  principle  :— ihus,  for 
a  stationa^  instrument  I  prefer  the  slow  half- 
second  train ;  but  this  would  be  quite  im- 
practtcaUe  in  a  watch  that  is  to  be  carried  in 
the  pocket,  as  the  balance  spring  could  not 
properly  control  its  motion  ;  besides  which, 
the  arc  of  vibration  in  the  vertical  and  hori- 
contal  positions  would  disagree  to  too  large 
an  extent*  On  the  other  himd,  in  very  high 
Telodties  the  properties  of  the  fly-wheel  are 
lost,  by  the  diminished  weight,  or  diameter, 
or  both,  and  the  balance  has  thus  a  constant 
tendency  to  be  overmastered  by  the  spring 
and  be  brought  to  rest.  Hence  the  trains 
above  alluded  to  are  those  of  almost  universal 
use,  and  are  found  to  answer  admirably. 

Among  other  difficulties  which  beset  the 
aspiring  student  and  impede  his  progress  in 
the  horological  art,  there  is  not,  perhaps,  a 
greater  than  the  continued  vaunting  of  the 
Talue    of   patents  and   pretended  improve- 
ments, without  any  corresponding  authentic 
data  of  their  results  by  trial ;  because  he  is 
thereby  led  to  imagine  that  there  is  some 
royal  road  to  knowledge,  which  others  possess 
and  he  does  not, — that  the  art  of  horology -is 
yet  in  its  infancy,— and  that  there  exist  neither 
laws  nor  well-established  principles  for  the 
workman's  guidance.     Let  this  sort  of  pre- 
tence be  at  once  abolished,  and  let  the  student 
be  taught  that  the  laws  and  principles  of 
watch  and  clock-making  are  not  only  well- 
known,  but  that  they  bad  attained  a  very 
high   degree  of  perfection   at   the  close  of 
the    eighteenth   and  commencement  of  the 
nineteenth  century  ;  and  that  the  works  still 
to  be  found  in  the  museums  of  the  rich  and 
the  libraries  of  the  curious  cannot,  even  in 
the  present  day,  be  viewed  without  exciting 
our  astonishment  and  admiration — to  wit,  the 
productions  of  Harrison,  no  less  marvellously 
conceived  than  carried  out  in  unsurpassable 
workmanship  and  truth,  his  chronometers  for 
instance  at  the  Boyal  Observatory,  and  his 
wonderful  astronomical  clock,  the  property  of 
the  Boyal  Astronomical  Society  ;  the  Breguet 
double-pendulum  clock,  a  work  of  great  merit; 
that    master-piece    of    the  mechanical    art, 
Mudge's  lever  escapement  with  double  roller, 
executed  by  Le  Boux,  the  property  of  the 


Clockmakers*  Company ;  the  celebrated  watch 
made  for  Queen  Charlotte,  with  Mudge's  fine 
lever  escapement ;  and  many  others. 

I  could  go  on  enumerating  a  long  cata- 
logue of  works  of  ability,  the  sight  of  which 
would  do  more  to  refine  the  judgment,  and 
advance  the  intelligent  workman,  than  all  the 
talked-of  improvements  and  patents  for  the 
last  30  years,  which  have  had  no  existence 
in  reality.     What  I  desire  to  be  well  under* 
stood  is,  that  there  is  no  royal  road  to  learn- 
ing^no  patent  that  will  make  up  for  the 
want  of  ability  to  execute  the  delicate  work 
of  which  watchmaking  entirely  consists— no 
patent  that  can  supply  the  place  of  a  thorooglbi 
knowledge  of  the  principles  of  the  art,  and 
of  the  cunning  and  talent  of  the  band  to 
execute  those  principles  in  all  their  minute 
details.     Look  at  the  whole  history  of  the 
chronometrical    trials   at    Greenwich  I    the 
principle  of  construction  was  the  same  in  all ; 
it  was  the  talent  to  carry  them  out  that  won 
the  day.     Look,  again,  at  that  valuable  work 
lately  published,  <'The  History  of    Horo- 
Iqgical  Patents,"  and  you  will  perceive    at 
once  their  uselessness,  for  not  one  of  the 
whole  number,  that  I  am  aware  of,  continues 
in  use.     Take  as  an  example  the  Compensa- 
tion Balance,  which  let  us  suppose  to  have 
been  carried  out  well  by  a  good  workman ; 
yet,  if  he  is  ignorant  of  its  proper  proper- 
tions»  the  compensation  will  be  very  defec- 
tive ;  nevertheless  it  is  not  that  the  principle 
is  defective,  but  the  knowledge  of  the  work- 
man.    The  course  pointed  out  by  common 
sense  is,  for  workmen  to  examine  what  have 
been  the  proportions  of  the  brass  to  the  steel 
in    the   better  performing  chronometers  at 
Greenwich  and  elsewhere  ;  what,  are  those 
adopted    by  makers  who  have  devoted  all 
their  time  to  the  art  and  science  of  adjusting 
and  timing  them,  instead  of  each  person  as 
it  were  recommencing  the  art  as  a  mere 
matter  of  fancy  or  taste,  and  thus  virtually 
losing  sight  of  all  that  mighty  mass  of  facts 
and  experience  which  exbt  upon  this  truly 
interesting  subject. 

Another  very  important  matter  connected 
with  the  balance  spring  is  the  seleotion  of 
good  steel  as  well  as  the  care  necessary  to  be 
bestowed  upon  its  hardening  and  tempering.* 
How  well  all  these  interesting  detaib  are 
understood  by  the  practical  chronometer 
maker  may  be  gathered  from  their  snooessAil 
results.  But  where,  it  may  be  asked,  is  the 
inquiring  student  to  find  a  syllable  of  all  these 
facts  and  experience  ?  They  are  locked  up 
as  the  secrets  of  the  art  among  the 


*  See  my  Paper  "On  the  Isochroiiisin  of  the 
Balance  Spring/  read  before  the  InitUate  of  QM 
Engineers,  1847. 
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of  real  talent»  wbo  hare  seldom  the  time  to 
write,  and  in  many  instances  are  prevented 
bj  their  modesty  from  the  due  appreciation 
of.iheir  own  abilities*  Such  men  are  not 
inventors  1 1 !  but  their  talents  are  not  the 
less  highly  estimated,  and  in  proportion  to 
their  own  talents  they  may  justly  look  with 
mistrust  upon  patent  improvements,  and 
especially  so  when  they  find  (as  is  too  often 
the  case)  that  the  most  important  points  have 
been  more  or  less  neglected,  and  very  little 
understood. 

With  regard  to  the  proportions  of  the 
balance  to  the  force  of  the  mainspring,  I 
was  almost  without  a  compass,  and  relied 
solely  upon  the  collection  of  data  from  all  the 
best  watches  of  every  maker,  by  which, 
coupled  with  a  large  number  of  tedious  and 
accurately  noted  experiments  and  the  valu- 
able assistance  of  an  amateur  lover  of  the  art, 
I  was  enabled  to  reduce  the  entire  art  of  clock 
and  watch-making  to  one  harmonious  whole, 
expressed  in  English  measures  and  weights, 
and  intelligible  to  every  reader. 

I  have  spoken  with  some  zeal  upon  the 
value  and  usefulness  of  the  Sliding  Gauge, 
not  as  an  invention  of  my  own,  since  it  is  at 
the  least  50  years  old,  but  because  without  its 
assbtance  I  could  never  have  collected  the 
intentions  of  the  past  great  men,  and  have 
reduced  a  description  of  their  discoveries, 
works,  and  practice  to  such  an  intelligible 
form  that  profitable  advantages  may  be 
diorived  from  them* 

There  is  also  another  gauge  of  considerable 
importance,  viz.,  my  Universal  Adjusting 
Rod,  by  which  the  force  of  the  mainspring 
is  discovered  that  is  due  to  the  barrel  accord- 
ing to  its  cubical  contents  ;  and  this  force, 
when  reduced  to  its  hourly  expenditure  at 
the  centre  pinion  for  one  turn  of  the  great 
wheel,  determines  the  correct  weight  and 
diameter  of  the  balance  for  any  given  velocity, 
that  is  to  say,  for  a  given  train  and  arc  of 
vibration.  Here  we  have  the  two  great 
horolcMncal  problems :— - 

1.  Given  the  cubic  dimensions  of  the  bar- 
rel and  its  hourly  expenditure  at  the  centre 
pinion  for  one  turn  of  the  great  or  fusee 
wheel,  to  find  the  weight  and  diameter  of  the 
balance  ? 

2.  Given  the  diameter  and  weight  of  the 
balance,  the  length  of  arc  and  number  of 
vibrations  required  to  be  made  per  minute,  to 
determine  the  dimensions  of  the  barrel  that 
shall  contain  the  requisite  power  to  keep  the 
piece  going  any  determinate  number  of  days 
or  hours  with  once  winding. 

These  are  mere  extracts  from  the  fifth 
manuscript  edition  of  my  new  series  '*  Con- 
structions of  Horology." 


Space  prevents  my  referring  at  greater 
length  to  the  subject  of  the  inventioiis  of  the 
18th  century,  when  the  minds  of  men  were 
so  eagerly  bent  upon  mechanioal  discoveries^ 
A  clever  man  might  then  easily  stumble  upoii 
new  and  valuable  principles,  Uke  as^  in  new 
countries  of  great  mineral  wealth,  where  yoa 
have  but  to  use  your  axe  to  discover  the  ore  ; 
but  the  case  is  different  when  that  ooontfj's 
hills  and  valleys  have  been  explored  for  a 
thousand  years,  then  you  are  almost  sure  to 
be  labouring  in  trodden  paths  and  abandoned 
mines.  So  with  science,  in  which,  as  it 
approaches  its  zenith,  it  is  difficult  indeed  to 
discover  new  principles;  and  therefore  one 
ought  to  be  provided  with  a  good  diart,  ia 
the  shape  of  a  thorough  knowledge  of  the 
historical  literature  of  the  art,  or  yon  may 
waste  a  life-time  in  making  researehm  wbieh 
have  long  ago  been  tried,  condemned,  and 
laid  aside.  Many  men  of  great  talent  have 
wasted  a  valuable  life-time  in  this  way; 
whereas  how  valuable  might  have  been  their 
services,  had  they  known  the  high  state  the 
art  had  arrived  at,  and  what  was  still  deficient 
to  effect  its  final  perfection ! 

ChABLES  FaODSEAM. 

84,  Strand,  July,  1860. 


DESCRIPTION  OF  A 


DETACHED  LEVER  ESCAPEMENT 

BXBRACIKO  THB  PBIHCIPLB  OV 

QBAHAM'S  HORIZONTAL  WHEEL. 

The  watch  from  which  the  annexed  dia- 
grams were  taken  bears  the  name  *^  J.Lbroux, 
Charing  Cross,  London.''  We  have  been 
kindly  favoured  by  the  Clockmakers'  Com- 
pany with  the  opportunity  of  investigating  its 
principles,  and  with  the  authority  of  the 
Master  to  publish  the  same.  The  diagrams 
are  on  a  scale  twice  the  size  of  the  original. 


Fig.  I 


a,  the  wheel  c,  the  leirer 

bf  the  pallets  dd,  hanking  screwi 

Cf  the  detaining  roller,  below  which  on  the  same  axil 
is  another  roller  or  disc  with  a  mby  pin,  aa  usiiali 
for  receiving  impulse  from  the  lever  fork. 
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lis  watch  has  evidentlj  heen  carefulljr 
rncted  and  well  executed  for  a  produc- 
tiie  date  of  which  ia  only  determinable 
te  letter  k  being  the  hall  mark  on  the 


I  the  opposite  end  of  the  lever  a  thin 
of  rvibj  is  fitted  in  a  notch  and  fixed 
i  to  act  equally  against  the  points  of 
Mnking  screws  d  d^  the  stone  being  set 
separate  piece,  attached  by  a  screw  to 
ever.  A  similar  plan  is  adopted  at  the 
g  end  of  the  lever,  a  small  piece  on  one 
being  formed  as  the  fork  for  the  impulse, 
the  other  small  piece  being  formed  as 
int  or  guard  to  correspond  with  the 
ning  roller. 

te  pallets  are  of  unusual  form.  The 
1  being  cut  in  the  manner  of  an  ordinary 
ontal  wheel,  is  perfectly  flat  on  both  sides, 
;eeth  having  no  upright  stems ;  it  is  of 
ered  steel,  and  the  wedge  of  each  tooth 
don  passes  through  the  centre  of  motion 
e  jmllets,  the  steel  part  of  which,  indu* 
a  short  axis  above  and  below,  is  made 
I  entire  piece,  with  a  passage  transverse 
le  axis  cut  through  its  whole  length 
lent  for  aUowine  the  wheel  to  pass 
r;  at  each  end  of  this  cutting  a  ruby 
Qg  stone  is  fixed,  at  an  angle  suiting  the 
,  the  edges  being  finished  as  cylinder 
\,  the  whole  impulse  is  given  by  the 
L  The  pallets  are  of  equal  radius,  and 
ace  only  two  teeth  of  the  wheel. 


le  compensation  balance  of  this  watch 
'  very  peculiar  construction.  The  rim 
I  entire  circle  of  steel  crossed  into  four 
,  very  light,  as  at/(  Jig.  2).  Midway 
een  the  arms  are  left]  four  solid  pro- 
ms above  the  upper  surface,  for  receiv- 
the  four  mean-time  screws,  as  the  one 
:6d  t ;  over  this  rim  of  four  arms,  and 
he  upper  portion  of  the  balance  axis 


is  fitted  (friction  tight)  a  moveable  steel  bar 
of  two  arms  to  the  outer  end  of  each  of  these 
two  arms  are  fixed  portions  of  dreular  laminasi 
like  the  limbs  of  an  ordinary  compensation 
balance,  the  laminao  being  firmly  attached  to 
the  arms  by  two  screws  in  each;  at  the 
acting  end  of  each  laminao  is  a  circular  flat 
weight  fixed  by  two  screws. 

FW>m  the  outer  rim  as  before  described  are 
two  other  projections  for  receiving  two  small 
check  screws  h  ;  these  are  made  to  come  in 
contact  with  the  brass  or  outer  surface  of 
the  lamine,  keeping  the  same  slightly  in 
tension  by  the  set  of  the  screws  inward.  Ad- 
justment for  compensation  in  this  balance  ia 
effected  by  moving  the  two-armed  bar  for- 
ward or  backward  by  pliers  applied  to  the 
fiatted  sides  of  the  bar.  This  motion  of  the  bar 
causes  a  different  part  of  the  laminae  to  bear 
against  the  screws  A,  thereby  lengthening 
or  shortening  the  effective  compensating 
length. 

It  appears  that  this  arrangement  embodies 
the  principle  of  an  auxiliary  check  as  em- 
ployed in  some  other  balances  for  correcting 
extremes  of  temperature. 


HOROLOGICAL  IMPROVEMENT. 
To  the  Editor  of  the  Horologkal  JowmaL  . 

Sir,  —  Permit  me  to  thank  Mr.  Charles 
Frodsham  for  his  interesting  article  in  your 
last  number,  and  I  hope  that  he  will  shortlj 
publish  the  Tables  that  he  has  promised.  I 
trust  also  that  his  example  will  be  followed 
by  other  practical  watchmakers,  who  would 
do  an  essential  service  to  our  art  by  contri- 
buting to  your  pages  their  individual  expe- 
riences; for  there  must  exist  an  immense 
amount  of  interesting  and  technical  know- 
ledge in  the  several  departments  of  horo- 
logical  pursuits,  the  diffusion  of  which  year 
journal  offers  a  ready  means  of  accomplishing. 
See,  for  example,  what  strides  photography 
has  taken  since  the  establishment  of  a  Photo- 
graphic Journal;  but  I  fear  we  must  not 
expect  so  many  practical  contributors  to  your 
columns,  for  this  reason,-— that  in  photography 
a  great  proportion  of  those  who  practise  it 
do  so  merely  for  the  love  of  their  art,  whereas 
with  horologists  it  is  mainly  a  matter  of 
business. 

With  all  due  deference  to  Mr.  Frodsham, 
I  hope  that  a  perfect  Compensation  Balance 
is  more  likely  to  be  dbcovered  than  the 
squaring  of  the  circle,  otherwise  our  chances 
are  rather  remote  !  Our  requisition  is  now 
reduced  within  a  very  narrow  compass.  It 
is  this, — that  a  balance  should  be  invented 
1  in  which  the  weights  approach  and  recede 
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from  the  centre  in  a  geometrical  ratio ;  in 
other  words,  that  thej  should  approach  the 
centre  in  an  increaaing  ratio  for  equal  incre- 
ments of  heat.  This  appears  a  simple  pro- 
blem in  words,  bnt  it  has  not  yet  been 
solved.  Mr.  Losebj  and  Mr.  Hartnap  have 
both  endeavoured  to  accomplish  it ;  thejr  have 
gained  a  step  in  adyance,  but  have  not  fully 
succeeded.  We  want  a  balance  as  simple,  as 
little  liable  to  derangement,  and  as  easily 
adjusted  as  an  ordinary  compensation  balance, 
but  yet  fulfilling  the  above  conditions. 

Some  time  since  we  had  a  discussion  on 
the  fusee  in  respect  to  watches )  I  have  now  a 
few  words  to  say  on  the  same  subject  as 
regards  clocks.  I  have  to  complain  of  the 
very  unscientific  principles  on  which  the 
wdinary  spring  disds  and  clocks  are  usually 
made  in  Eiiglimd* 

Take  one  of  the  twelve-inch  spring  dials, 
such  as  we  see  in  shops,  offices,  and  (I  am 
sorry  to  say)  at  many  railway  stations.  W  hat 
can  be  worse  ?  A  short  pendulum  with  a 
light  bob,  and  a  spring  (ah  I  such  a  spring, 
too  I)  as  the  motive  power.  Now,  substitute 
a  weight  for  the  spring,  put  a  long  pendulum 
with  a  heavy  bob,  and — rough  and  common  as 
the  thing  is  made — it  will  vary  only  as  many 
seconds  as  it  formerly  did  minutes.  In  all 
matters  relating  to  commerce  the  consideration 
of  the  three  little  letters  £.  8,  d,  must  be 
introduced,  and  in  reply  to  the  above  state- 
ment it  may  be  said^— "  That  is  very  true ; 
we  always  do  apply  a  weight  and  a  long 
pendulum  to  our  astronomical  and  best  clocks, 
but  these  diak  are  constructed  for  cheapness, 
and  you  would  make  them  so  much  more 
expensive.''  Now,  this  I  deny.  A  ciist-iron 
weight  with  a  pulley  sunk  into  it,  cannot  equal 
the  cost  of  a  barrel  and  mainspring,  and  a  tail 
twelve  inches  long  cannot  add  many  shillings 
to  the  price  of  the  case.  Then,  if  without 
increasing  the  cost  we  can  improve  the  clock, 
why  not  do  so  ?  I  have  now  weight  dials 
going  excellently,  with  a  drop  for  the  weight 
of  only  nine  inches,  for  eight  days.  Where 
expense  or  space  on  the  wall  is  not  taken  into 
consideration,  of  course  an  increased  length  of 
fall  is  preferable,  as  it  allows  a  longer  pen- 
dulum. In  portable  and  ornamental  clocks 
for  the  mantlepiece,  this  is  impracticable; 
but  I  say,  that  all  mural  clocks— such  as 
office,  railway,  and  hall  clocks — should  be 
made  with  a  weight  for  the  motive  power. 
For  ornamental  hall  clocks,  the  bracket 
and  case  should  be  made  entire,  the  bracket 
being  hollow  for  the  fall  of  the  weight.  In 
striking  clocks  it  is  better  to  use  a  main- 
spring for  the  striking  part,  as  there  is 
scarcely  room  enough  for  two  weights.  In 
the  latter  case  a  going  barrel  should  be  used| 


for  I  do  not  suppose  that  even  the  advocates 
of  the  fusee  for  flat  watches  would  be  so  fiir 
prejudiced  as  to  insist  upon  a  foaee  for  the 
striking  train. 

I  have  many  other  observations  to  make 
on  similar  subjects,  but  I  fear  that  I  have  so 
far  trespassed  on  your  space  that   I  must 
reserve  them  for  a  future  oppwtoiiity. 
I  am,  Sir,  your  obedient  servant, 

74,  CornhilL 


REMARKS  ON  Ms.  FRODSHAM'S  PAPER  DT 
No.  23,  BY  CAPTAIN  LONG. 

To  the  Editor  of  ike  Horohgical  JtmmaL 

Sir,— In  No.  23  of  the  Journal  Is  a  letter 
signed  ''Charles  Frodshami  84,  Strand, 
London ;"  the  contents  being  of  a  contra- 
dictory character,  deserves  reviewing  through- 
out, and  comparing  one  passage  with  another. 
He  states  that  it  would  be  interesting  to 
submit  my  balance  to  the  usual  teats ;  the 
balance  of  Mr.  Cole  he  condemna  as  being 
one  of  John  Arnold's  early  plana,  and  dis- 
carded by  him.  Now,  my  balance  and  Mr. 
Cole's  are  precisely  on  the  same  principle^  the 
only  difference  being  in  the  arrangements ; 
and  here  I  must  stop,  and,  in  justice  to  Mr. 
Cole's  talent,  honestly  dedare  that  the 
arrangements  in  his  balance  are  superior  to 
my  own.  Besides,  I  deny  that  Arnold  erer 
made  known  the  principle ;  that  he  en- 
deavoured to  get  compensation  by  other 
means  is  evident,  but  his  plans  were  different 
entirely. 

Here,  again^  b  inconsistency  :  **  He  must 
be  a  bold  man  who  attempts  to  construct  a 
new  chronometer  balance,  the  present  Arnold 
balance  being  perfect  for  all  practical  pur- 
poses ;"  he  then  immediately  declares  it  to  be 
in  error^  and  says,  ''  A  perfect  chronometer 
balance  is  the  only  thing  to  be  discovered; 
and  that  it  will  be  a  golden  feather  in  the  cap 
of  the  chronometer  maker  who  discovers  it." 

He  also  confines  the  Arnold  compensation 
balance  to  a  range  of  30  degrees  of  tempe- 
rature, and  goes  on  to  say  that  a  ship's  cabin 
seldom  exceeds  87  degrees.  Now  I  say,  he 
ought  to  know  from  authentic  records,  that 
in  our  own  climate  we  sometimes  have  the 
thermometer  at  20  degrees  below  zero,  Fahr. ; 
and  at  a  spot  not  within  the  polar  cirde,  the 
cold  is  so  intense  that  mercury  is  solidified, 
and  can  be  wrought  with  the  hammer.  Is  he 
aware  that  the  reading  of  the  thermometer  ia 
a  ship's  cabin  in  harbour  at  Calcutta,  on 
evenings,  seldom  ranges  lower  than  120 
degrees  Fahrenheit,  and  is  frequently  hightf ; 
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on  the  western  coast  of  Africa  it  is  hotter 
still. 

He  complains  that  I  did  not  describe  my 
chronometer.  Had  I  done  so,  it  would  have 
been  an  insnlt  to  those  in  the  trade  who  are 
supposed  to  know  their  construction  ;  besides, 
I  had  only  to  explain  my  balance.  It  is  the 
original  one, — it  answered  mj  expectations, 
and  is  certainly  capable  of  improvement  in 
the  arrangement  of  its  parts,  the  principle 
remaining  the  same. 

I  will  just  ask  a  question, — Whj  should 
not  the  discovery  of  a  perfect  chronometer 
balance  or  any  other  useful  production  be  as 
acceptable  from  a  non-professional  as  from 
one  engaged  in  the  trade  ?  From  whom  have 
we  derived  the  greatest  and  most  important 
discoveries  and  improvements  ? 

Before  those  who  are  generally  engaged 
in  the  manual  operations  of  any  mechanical 
trade  can  make  improvements,  they  must 
educate  themselves.  How  many  are  there 
who  do  a  thing,  and  do  it  well  too,  merely 
because  they  have  been  taught  to  do  it ;  ask 
them  a  reason  for  its  being  so,  they  do  not 
know  if  it  is  right,  or  whether  there  is  not  a 
better  form  or  system. 

I  should  have  stated,  that  one  of  my  chro- 
nometers bore  the  name  of  Earnshaw,  and 
one  of  Berthoud ;  sometimes  we  had  on  board 
one  by  Le  Roy,  but  never  took  the  latter 
northward. 

I  beg  to  observe,  that  I  know  nothing  of  | 
Mr.  Charles  Frodsham  ;  it  is  only  his  letter 
with  which  I  have  to  deal,  that  being  public 
property.  One  word  more  : — He  says,  he  does 
not  know  what  experience  I  have  had.  Pro- 
bably not  so  much  as  himself  in  the  construc- 
tion of  chronometers,  but  perhaps  I  have 
put  them  to  more  severe  tests  than  he  has 
ever  had  the  opportunity  of  doing. 

I  beg  to  claim  your  indulgence  for  occupy- 
ing so  much  of  your  valuable  space,  and 
remain  your  obedient  servant, 

S.  Long. 

Kingston-on-Thames,  Jaly  9th,  1S60. 


Mr.  cole  in  reply  TO  Mb.  FRODSHAM. 
To  the  Editor  of  the  Horotogical  Journal, 

Sir, — I  embrace  the  opportunity  of  making 
a  few  observations  in  reply  to  the  remarks 
made  by  Mr.  Charles  Frodsham  relating  to 
me,  and  published  by  him  in  No.  23  of  the 
Journal,  wherein  he  evidently  attempts  to 
lessen  the  value  of  my  judgment  as  regards 
marine  chronometers. 

That  sufficient  grounds  for  any  such  re- 
marks exist  is  simply  absurd,  as  it  is  well- 
known  that  to  produce  the  results  mentioned 
in  reference  to  podwt  chronometers  as  port« 


able  time-keepers,  there  are  far  greater 
difficulties  than  any  that  arise  with  respect 
to  marine  chronometers  as  comparatively 
stationary  instruments,  the  former  being 
subject  to  change  of  position  and  other  influ- 
ences, while  the  latter  are  treated  with  greater 
care,  and  constantly  kept  in  the  most  favour- 
able position  for  correct  performance. 

I  submit,  though  my  attention  has  here- 
tofore  been  chiefly  directed  to  chronometric 
watches  and  pocket  chronometers,  I  have 
not  lost  sight  of  marine  chronometer  prin- 
ciples ;  some  interesting  improvements  rela- 
ting expressly  to  this  department  have  long 
been  subjects  of  careful  study,  as  evidenced 
by  two  patents*  taken  out  by  me  thereon,  the 
latest  of  which  I  am  now  carrying  into 
execution  :  the  results  will  shortly  be  asoer- 
tained. 

Mr.  Frodsham  further  sUtes,  that  <<the 
balance  which  Mr.  Cole  calls  a  non-retistin| 
balance  is  one  of  John  Arnold's  early  plans. 
He  would  do  well  to  bring  forward  such  a 
balance,  or  an  original  description  of  it,  in 
support  of  such  statement.  It  would  also  be 
interesting  to  know  the  facts  intended  for  the 
benefit  of  chronometrical  science  and  "  his 
friend  Mr.  Cole  and  others,**  and  that  he  will 
make  proper  use  of  the  admitted  valuable 
<<  hints  and  information  **  he  has  received. 

That,  after  requesting  my  name  to  be  with- 
drawn from  Mr.  Frodsham's  paper,  he  should 
have  thought  it  either  just  towards  me,  or 
judicious  on  his  own  part,  to  subject  his 
sincerity  as  a  friend,  or  his  early  competency 
as  a  watchmaker,  to  being  questioned  or 
touched  on,  somewhat  surprises  me,  knowing 
as  I  do  his  extreme  sensitiveness  on  both 
those  points. 

Questions  of  personal  merit,  I  think,  should 
not  be  carried  to  the  extent  of  publication  in 
a  scientiflc  journal;  such  manifestation  of 
private  feeling  is  not  consistent  with  the 
higher  purpose  of  such  a  work  or  the  dignity 
of  a  liberal  mind. 

Mr.  F.  should  also  have  considered  the 
opportunity  he  would  afford  to  me  of  justly 
reverting  to  circumstances  and  facts  relating 
to  <*  high-class  watchmaking,"  prominently 
set  forth  in  1851,  specimens  of  which  were 
pronounced  "  the  flower  of  the  English 
school."  This  slight  allusion,  I  think,  will  be 
so  well  underst^  as  to  prevent  further 
remarks  of  like  tendency  to  those  I  com- 
plain of. 

The  plan  of  the  **  Non-resistent  Compensa- 
tion Balance,"  described  as  Jig.  2,  in  No.  22  of 
the  Journal,  was  shown  and  explained  by  me 
to  Mr  Frodsham  some  time  before  the  cor- 
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reapondence  given  therein  took  place.  I 
regret  that  the  sobsequent  publication  of  this 
balance,  and  of  the  balance  of  Captain  Long, 
with  his  experience  of  the  resalts,  should 
have  occasioned  the  author  of  the  article  in 
question  so  much  uneasiness. 

I  will  only  add,  that  I  have  no  doubt  what- 
ever, that  the  maJLing  a  chronometer  to  keep 
a  rate  uniform  through  the  widest  range  of 
temperature,  under  extremes  of  climate  will 
eventually  be  successfully  accomplished,  by 
simple  means,  and  without  any  increase  of 
expense. 

I  am.  Sir,  your's  very  respectfully, 

James  F.  Cole. 
39,  Deronshiro-street,  Qaeen-sqnare, 
July  26,  1860. 

JVble.— It  is  quite  a  mistake  to  connect  the 
name  of  Arnold  with  the  ordinary  compensa- 
tion balance  otherwise  than  as  adopting 
Eamshaw's  method  of  fusing  the  brass  upon 
the  steel ;  it  therefore  should  be  called,  what 
it  really  is,  *<  the  Eamshaw  balance."  J.  F.  C. 


EXPANSION  OF  METALS. 
7b  the  Editor  of  the  Horologieal  Jaumal 

Sir, — In  the  abstract  of  a  paper  <'  On  the 
Expansion  of  Metals  ,'*  inserted  in  No.  23,  it 
is  not  mentioned  that  the  thermometer  used 
in  the  experiments  was  the  Centigrade*  The 
100^  referred  to  are  therefore  equivalent  to 
the  interval  between  the  freezing  and  boiling 
points  of  the  Fahrenheit  scale. 

Your's  respectfully, 

G.  C.  LowB. 

Manchester,  July  8d,  1860. 


EQUATION    OF    TIME    TABLE 

For  August,  1860. 


Cix>CK  AND  Watoh  Makebs*  AsrLUH. — 

On  Monday  the  23d  of  July,  a  Special  General 
Meeting  of  the  Sabscribers  to  this  Institation  was 
held  at  the  Cfown  Tayem,  Clerkenii'ell-greeny  for 
the  purpose  of  electing  three  Inmates  for  the  Asylam 
—namely,  two  men  and  one  woman.  The  chair  was 
was  taken  at  seven  o'clock  by  Mr.  Gborob  MoobA 
At  nine  o'clock  the  Chairman  declared  the  ballot 
closed  ;  and  the  Scmthieers  baring  retomed  in  abont 
twenty  minates  afterwards,  the  Chairman  announced 
the  following  as  the  result  of  the  election  :~Mr. 
James  Haines,  1465,  and  Mr.  Burwash,  1072,  as  the 
snccessfol  males;  and  .Mrs.  Martha  Andrews,  2156, 
the  sacccssfnl  female  candidate.  The  folbwing  rotes 
were  recorded  respectirely  for  the  nnsaccessfnl  appli* 
cants  :— Males  :  Bichard  Gee,  649  ;  Charles  Boyce, 
476 ;  Henry  Dncker,457  ;  John  Barlow  West,  827  ; 
and  Thomas  Newman,  162.  Females:  Charlotte 
Piatt,  227  ;  and  Lotiisa  Ansell,  28. 
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SEPTEMBER  1,  I860. 


TO  OUB  READERS. 

The  appearance  of  the  present  Number  (being  the  first  of'  a  Third  Yolome  of  our 
Joamal)  again  affords  us  the  opportunity  of  addressing  to  our  Subscribers,  in  accordance 
with  established  custom,  a  few  remarks — retrospective  as  regards  our  efforts  hitherto,  and 
anticipative  of  our  future  progress. 

The  success  of  the  Journal  in  a  financial  point  of  view  is  sufficiently  attested  by  the 
last  half-yearly  Report  certifying  its  then  rapidly  increasing  sale.  Nor  has  subsequent 
experience  failed  to  realize  the  hope  we  ventured  to  express  in  our  last  yearly  address,  that 
the  HoBOLOGiOAL  JouBNAL  would  progressively  attain  a  certain  position  in  the  scientific 
world,  and  become  valuable  as  a  work  of  reference,  as  well  from  the  general  features  of 
interest  and  information  evinced  in  the  papers  supplied  by  its  contributors,  as  from  the 
more  practical  and  scientific  treatises  occasionally  appearing  in  its  pages. 

As  highly  valuable  and  useful  instances  of  this  species  of  contribution,  we  may  refer  to 
the  Lecture  by  Mr.  J.  F.  Colb,  reported  in  Vol.  I.  p.  153,  on  the  principles  relating  to  the 
laws  by  which  the  diameter  and  weight  of  balances  and  the  strength  of  balance  springs  for 
the  various  trains  are  determined,  and  to  the  Tables  (in  No.  24)  for  apportioning  the  diame- 
ter and  weight  of  the  balance  to  the  velocity,  furnished  by  Mr.  Charles  Fboi>shaV| 
—a  production  bearing  evident  proofs  of  considerable  research  and  great  practical 
observation. 

A  leading  feature  of  the  Horolooical  Institute  has,  since  the  period  of  our  last 
address,  received  an  important  developement— we  allude  to  the  Museum,  which  has  been 
enriched  by  many  valuable  presents. 
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The  Library  also  has  been  augmented  bj  the  receipt  of  gifts  ;  including  a  collection  of 
the  '*  Kates  of  Chronometers  forwarded  for  trial  to  the  Royal  Observatory  at  Greenwich," 
from  1840  to  1859,— a  presentation  kindly  made  by  the  Astronomer  Royal. 

The  progress  of  the  Classes  lately  established  for  the  study  of  Geometry,  Mechanical 
Drawing^  and  Art  Decoration  of  Watches,  has  been  highly  satisfactory  ;  as  evinced  by  the 
very  promising  productions  of  the  students  attending  them. 

As  regards  the  Lectures  and  Discussions^  we  may  mention  some  very  interesting  argu- 
ments which  have  been  held  on  various  branches  connected  with  Horological  Science,  and 
which  have  been  the  means  of  eliciting  a  variety  of  powerful  and  practical  opinions  from  the 
members  present.  Here  we  may  more  particularly  allude  to  a  most  valuable  Lecture  on 
Mineralogy  as  applicable  to  Watch  Jewelling,  kindly  volunteered  by  the  eminent  "Brofeaam 
Teknant,  and  the  reception  of  which  by  the  hearers  fully  testified  the  sense  they  entertained 
of  the  importance  of  the  subject  as  connected  with  the  practical  operations  of  the  Trade. 

With  these  observations  we  have  thought  it  not  inopportune  to  preface  the  Third 
Volume  of  the  Journal,  in  the  full  anticipation  of  a  constantly  increasing  success ;  to  the 
realization  of  which,  we  may  add,  no  effort  on  our  part  as  regards  the  Editorial  department 
shall  be  wanting,  relying  as  we  do  on  the  support  of  the  Members  of  the  Institute  in  further- 
ing the  objects  of  an  undertaking,  which,  promising  indeed  as  it  may  now,  we  trust,  be 
deemed,  is  still  in  the  main  dependent  on  the  zealous  cO'Operation  of  the  body  of  the 
Subscribers. 
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Classes  fob  Geometbt,  and  Mbohanioal  and   Ornamental   Dbawing,  as   applied 

to  hoboloot,  oonduoted  bt  mr.  w.  j.  hoabb. 

The  satisfactory  progress  evidenced  by  the  Papils  in  the  first  quarter  now  expired  has 
induced  the  Council  to  offer  encouragement  to  those  showing  the  most  assiduity  by  award- 
ing prizes ;  three  of  which  will  be  given  at  the  end  of  the  present  quarter. 

A  few  more  names  are  required  to  establish  these  Classes  on  a  sound  basis ;  and  the 
Council  take  the  opportunity  of  the  re-opening  of  these  Classes  to  urge  Members  and  the 
Trade  to  aid  this  most  desirable  object. 

AU  particulars  as  to  membership  may  be  obtained  at  the  Institute. 

By  order  of  the  Council. 


SPECIAL  GENERAL  MEETING. 


On  Thursday  the  23d  August,  a  meeting  of 
the  members  was  held  at  the  Institute,  for 
the  purpose  of  electing  a  Vice-President,  a 
Treasurer,  a  Trustee,  and  one  member  of  the 
Council,  and  for  the  consideration  of  three 
motions  of  which  notice  had  been  given. 

The  chair  was  taken  by  Mr.  Klapten- 

BEBOEB. 

Mr.  Mtute,  the  Honorary  Secretary,  read  the 
notice  convening  the  meeting. 

The  foUowing  gentlemen  were  elected  8cruti- 
neeiB: — ^Messrs.  Hartshorn,  Bbhopp,-  and  Coward. 

Mr.  Clifton  wished  to  know  it  reports  of  the 
proceedings  of  the  Council  could  be  published  in 
the  Journal ;  also  if  Mr.  E.  D.  Johnson  would  ac- 
cept office  if  elected  Vice-President*  The  Chair- 
man  intimated  that  the  usual  notice  of  such  a 
motion  for  publishing  the  proceedings  of  Council 
was  necessary ;  and  that  he  could  state,  as  to  the 
nomination  of  Mr.  £.  D.  Johnson,  that  he  intended 
to  stand  if  elected. 

The  Secretary  then  read  the  motion  of  Mr. 
Hux,  which  was  as  follows : — *'  That  Ten  per  Cent, 
of  all  moneys  received  from  and  after  the  24th 
June,  1859,  oe  set  apart  to  form  a  fund,  to  be 
named  *  The  Institute  College  Fund ;'  the  same  in 
the  names  of  three  members  of  the  Council  to  be 
depodted  or  invested  from  time  to  time,  so  as  to 
b^  interest,  such  fund  to  be  for  the  special 
object  of  enabling  the  Council  in  a  few  years  nence 
to  purchase  premises  for  the  use  of  the  Institute ; 
ana  that  no  appropriation  of  *The  Institute 
College  Fund  *  be  made  without  each  member  of 
the  Council  having  at  least  nine  days'  notice  of 
such  intended  appropriation,  the  notice  to  be  con- 
sidered duly  served  upon  each  member  of  Council 
if  sent  by  post,  or  otherwise  delivered  at  his  last- 
known  pla^  of  abode." 

Mr.  Jackson  said  that  the  amendment  or  rider 
to  that  motion  which  he  had  to  propose  was,  **  To 


set  apart  Five  per  Cent,  of  all  moneys  received 
from  and  after  Christmas  next,  to  form  a  fund  to 
be  named  *  The  Institute  College  Fund;'  the  said 
fund  to  be  invested  from  time  to  time  in  the 
names  of  three  members  of  the  Council,  so  as  to 
bear  interest — such  fund  to  be  for  the  special 
object  of  enabling  the  Council  a  few  years  nence 
to  piuxhase  premises  for  the  use  of  the  Institute. 
No  appropriation  of  this  fund  to  be  made  without 
each  member  of  the  Council  having  at  least  nine 
days'  notice  of  such  proposed  appropriation ;  the 
notice  to  be  considered  duly  served  upon  each 
member  of  the  Council  if  sent  by  post,  or  other- 
wise delivered  at  his  last-lmown  place  of  abode ; 
and  that  no  appropriation,  except  to  the  purposes 
of  the  Institute  CoUeffe  Fund,  be  made  ot  any 
donation  given  spedaSv  to  this  fund/'  The 
motion  of  Mr.  Hux  had  on  a  previous  occasion 
been  fiivourably  received  by  the  meeting,  and  the 
object  of  the  amendment  was  only  to  reduce  the 
amount  of  the  reservation.  There  could  be  no 
objection  to  the  setting  apart  Five  per  Cent.,  not 
to  commence  until  Christmas  next  Mr.  Hux 
had  given  his  full  consent  to  the  amendment, 
which  did  not  in  any  way  alter  the  principle  of 
the  resolution.  Its  practical  object  was  to  prepare 
for  a  rainy  day ;  to  do  that  which  every  prudent 
man,  and  consequently  every  prudent  body,  would 
desire  to  do — ^namely,  have  something  in  store ;  to 
raise  the  nucleus  of  a  fund  which  liberal-minded 
men  might  hereafter  largely  increase  by  dona- 
tions, provided  they  had  a  proper  guarantee  that 
it  would  be  devoted  to  that  particular  object  of 
the  College.  Two  or  three  gentlemen  had  already 
intimated  their  intention  of  giving  towards  it ;  in 
fact,  he  had  heard  a  considerable  sum  named  as 
likely  to  be  contributed  if  the  proposition  should 
be  adopted.  He  did  not  mean  to  say  that  the 
motion  was  not  open  to  objection,  and  if  any  gen- 
tleman had  any,  he  hoped  that  he  would  state  it ; 
but  he  trusted  that  the  priodple  laid  down  would 
not  be  tak?u  exception  to.  He  hoped  that  the  time 
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would  soon  arrive  when  not  only  the  Horolo^ical 
Institute,  but  the  two  or  three  other  institutions 
of  the  trade,  would  have  a  fitting  room  wherein  to 
hold  their  g^eneral  meetings ;  and  that  thej  should 
see  Science,  which  was  power,  combined  with 
Benevolence,  which  was  heart,  and  that  the^  might 
meet  together  for  the  two  oljjects  in  Mendhness-^a 
spirit  indch  perhaps  questions  of  mere  scientific 
interest  did  not  always  tend  to  bring  about. 
Mr.  GuiNAND  seconded  the  motion. 
Mr.  Walters  had  but  one  ot^jection  to  it  He 
looked  m>on  the  whole  of  the  members  of  the 
British  fiforological  Institute  as  a  proprietary,  just 
the  same  as  the  shareholders  in  a  joint-stock 
bank*  Such  a  fond  as  that  proposed  to  be  set 
apart  for  the  erection  of  a  coQege  was  precisely 
smiilar  to  the  reserve  fbnd  of  such  a  company 
provided  to  meet  future  contingencies  of  the  bank. 
But  there  was  a  provision  that  it  should  not  be 
»  touched  tmless  the  whole  proprietary  consented  to 
the  act.  They  could  not  do  better  than  add  a 
dause  to  that  effect  to  the  amendment,  which  was 
otherwise  admirable  in  itself. 

Mr.  Jaokson  assented  to  the  suggestion  which 
was  subsequently  added  to  the  amendment  in  the 
following  words: — ^*'No  appropriation  of  these 
fonds  to  be  made,  except  with  the  consent  of  a 
general  meeting  of  members.*' 

Mr.  Tbswinnaiuo  was  opposed  to  the  motion  on 
principle.  The  Council  had  been  invested  with 
powers  to  deal  with  fbnds  belonging  to  the  mem- 
bers contiibuted  for  specific  purposes,  and  scarcely, 
perhaps,  one-tenth  of  such  members  were  present. 
What  were  those  trusts?  They  were  comprised 
in  the  second  rule : — **  To  pronuyte  the  cultivation 
of  the  science  of  horolor|r»  and  to  foster^  the 
various  brandies  of  arts  aim  manufiictures  ariring 
out  of  it.  Its  views  are  directed  to  the  following 
olgects — ^Elrsty  the  formation  of  a  library,  readinff 
room,  and  a  collection  of  tools,  models,  and 
macUnes.  Second,  the  delivery  of  lectures  and 
tibe  reading  of  original  papers  connected  with  the 
art  of  honuogy.  Third,  the  formation  of  classes 
for  the  study  of  the  various  branches  of  know- 
ledge connected  with  the  theory  and  literature  of 
horolo^.  Fourth,  the  encouragement  of  merit, 
either  m  invention  or  workmanship,  hj  suitable 
rewards  and  marks  of  distinction.''  Not  one  of 
them,  with  the  exception  of  two  or  three  lectures, 
gratuitously  given,  had  been  carried  out.  The 
money  was  contributed  for  those  purposes,  but  if 
the  present  resolution  passed  tney  would  be 
virtually  dedaring  that  it  should  not  be  so  appro- 
priated. He  was  verv  mudi  pleased  with  the 
amendment,  in  so  far  tnat  it  greatly  mitigated  the 
evil  of  the  original  motion^  which  promosed  to  set 
apart  for  the  jpuzpose  Twenty  per  Cent,  of  the 
income  of  the  Institute.  (Cries  of  "So,  no;  only 
Ten.")  He  begged  pardon ;  he  hoped  no  gentle- 
man who  was  not  fully  aware  of  the  &cts  would 
contradict  him.  The  first  motion  proposed  to  the 
Coundl  was  for  Twenty  per  Cent.,  and  was,  more- 
over, in  its  operation,  to  be  retro^>ective  ftom  the 
formation  of  the  Institute.  After  some  discussion. 
Ten  per  Cent,  was  adopted,  and  the  retrospective 
operation  was  abandoned.  Then  it  wa»  found 
that  the  Council  had  no  power  to  part  with 
money  in  the  manner  proposed,  which  could  only 
be  done  by  the  subscribers  in  general  meeting 


assembled,  and  therefore  it  was  brought  before 
the  whole  body.  But  even  at  the  Five  per  Cent 
it  would  take  away^  BOL  a  year  of  thenr  annnal 
income, — a  sum  which  had  not  been  saved  during 
that  year,  and  would  not  be  saved  in  the  next. 
Thev  might  call  it  the  ^College  Fund''  if  they 
liked,  but  the  Council  would  have  to  tal^e  it  away 
for  other  purposes.  The  notion  of  thie  loititiife 
havinff  a  building  of  its  own  was  admiraMe,  and 
nobody  could  say  a  word  agjainst  it.  He  was  as 
great  an  advocate  for  canyin^  ^  oat  aa  any  cmt, 
the  only  ^fference  between  hinisdf  and  the  nq^ 
porters  of  the  motion  being  as  to  the  aomce  mm 
whence  the  money  was  to  m  obtained.  He  woold 
move,  as  an  amendment,  **  That  the  motion  rda- 
tive  to  the  necesdty  of  a  College  fEmd  be  nforcd 
to  the  Council,  to  devise  the  best  meena  of  pro- 
curing the  required  sum  to  cover  the  erpensw 
without  touchiiu^  the  fbnds  of  the  Institiiteb  and 
to  report  upon  toe  same  at  the  next  general  BM»t- 
in^.''  He  odieved  that  a  separate  rand  might  be 
raised  bv  the  Council,  whidi  might  uipoint  a 
Committee  to  derise  m^  to  rJiTthe  iimd!^.  M 
well  as  to  ascertain  the  cost  of  the  building,  and 
other  particulars.  Several  subscriptions  Ulttly  to 
be  had  had  been  mentioned  to  him,  and  he  had 
stated  others.  The  necessary  fund  mi^ht  be 
raised  without  touching  a  farthing  of  the  moome 
of  the  Institute. 

Mr.  Cole,  in  seconding  the  amendment,  said 
that  he  was  of  predselY  the  same  feeEng  as  Mr. 
Trewinnard.  The  fvam  of  the  Institute  ahoold 
be  entirdy  imtouched,  and  the  College  shovdd  be 
raised  by  donations,  and  firom  other  sonrees. 

The  amendment  was  supported  l^  Mevn. 
Watson  and  Marriott  and  opposed  bv  MeHii. 
Clifton  and  Brooks.  It  was  then  put,  inien  there 
appeared  for  it,  15,  against,  17.  Hie  ongfanl 
motion  was  carried  by  22  votM. 

Altuution  nr  thk  Modi  of  Euumam  the 

Tbsabusbs. 

Mr.  Gordon  then  moved,  *'That  the  folkmng 
alteration  be  made  in  Law  VIIL : — *  That  tfce 
Treasurer  shall  be  elected  yeariy  at  the  Qenend 
Meeting  for  that  purpose,  1^  a  miyorify  of  the 
members  present,  instead  of  being  bafloted  for,  or 
proxies  aUowed,  so  that  the  eB&e  be  conndered 
permanent,  sulgect  to  the  approval  of  the  oiem- 
bers  at  the  Annual  Meeting.' "  As  ihe  Met  of 
Treasurer  was  one  of  considerable  trust  and  honoor, 
he  thought  that  a  gentleman  once  appointed  to  it 
should  not  be  deprived  of  it  for  any  trivial  cause. 
If  he  did  his  duty,  he  ought  to  be  retidned  ii^  hb 
position. 

Mr.  Watson  seconded  the  motion. 

Mr.  Makriott  saw  very  littie  use  in  dinojinif 
a  motion  which  was  at  the  time  the  salgeci  of 'a 
ballot.  At  the  same  time  he  was  always  vetr 
jealous  of  interference  with  the  laws  oS  the  Iqrti-' 
tute,  whid^  if  worth  anything,  diould  not  be 
tampered  with.  They  should  not  be  altered  joit 
to  please  individuals.  Why  should  an  exception 
to  the  rule  of  electing  by  ballot  be  made  in  the 
case  of  the  Treasurer?  No  doubt  he  would  be 
contmued  in  the  office  if  he  was  a  fit  person  for  it 

Mr.  Bbooks  wished  to  know  whether  the 
resolution  had  been  proposed  merely  to  pteaie 
Mr.  Webb? 
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Mr.  Wavtebb  considered  it  impossible  for  the 
members  to  Tote  for  the  motion  on  accoimt  of  its 
obscure  wording^,  which  defeated  itself.  It  pro- 
posed to  render  the  office  permanent,  and  yet  to 
submit  it  to  annual  election  by  show  of  hands. 
The  resolution  not  only  involved  a  contradiction, 
but  it  aimed  at  what  he  considered  a  most  mis- 
chievous principle,  amounting^  to  a  disfranchise- 
ment of  the  members,  who,  although  competent  to 
vote  bj  ballot  upon  every  other  question,  were  not 
supposed  to  be  so  upon  that.  A  man  who  con- 
doled himself  properly  in  the  office  would  be 
continued  in  it,  but  if  his  conduct  was  liable  to 
censure  he  would  be  removed.  Any  ri^ht-minded 
man,  eonsdous  of  the  purity  of  his  motives,  would 
oonaider  the  submission  m  his  conduct  to  the 
ballot  as  a  triumphant  verdict  in  his  favour. 

Ifr.  Clifton,  when  he  read  the  motion,  felt  as 
though  he  was  walking  roimd  a  pond.  It  was  full 
of  branden,  and  he  could  not  agree  with  it.  A 
meeting  might  be  packed.  Such  a  mode  of  election 
would  flhut  out  the  country  members  from  voting. 

Mr.  Jackson  opposed  the  motion,  which  ought 
to  have  been  previously  submitted  to  the  Council. 
He  olgected  to  idter  a  law  to  please  anybody. 

For  the  resolution,  39;  agamst,  67. 

AjBOLinON     OF    THE     CfFICB    OF    Ho50BABT 

Seoretabt. 

Mr.  Bbooks  then  moved  the  following  proposed 
alteration  of  laws:— <<  To  enable  the  Coimcil  to 
appoint  the  Secretary  under  Law  XIII.,  it  is 
resolved  that  the  words  Honorary  Secretary  be 
erased  from  the  laws."  It  was  easier  to  hear 
another  speak  than  to  speak  correctly  one's-self, 
and  he  therefore  claimed  the  indulgence  of  the 
meeting.  There  was  some  misconception  as  to 
the  nature  of  the  resolution,  which  he  was  desirous 
of  removing.  He  was  anxious  to  avoid  anything 
offensive  either  to  gentlemen  present  or  at^ent. 
The  nature  of  the  duties  of  Secretary  should  be 
properlf  defined,  and  the  Coimcil  should  have  the 
power  <»  electing  that  officer,  which  was  essentially 
its  own.  He  had  no  wish  to  deprive  the  Honorary 
Secretary  of  his  title.  There  was  nothing  in  the 
resoltttioii  to  prevent  the  Council  electing  Mr. 
Mjlne  to  the  office  on  the  morrow  evening.  The 
motion  merely  gave  the  Council  power  to  appoint 
their  own  "  servant,"  a  word  which  he  believed 
correctly  described  the  office.  It  was  wrong  for 
such  a  man  to  be  elected  by  a  body  of  men  living 
at  a  considerable  distance,  and  who  knew  nothing 
of  the  abilities  of  the  can^date.  He  had  no  desire 
to  alter  the  laws,  and  therefore  he  proposed  to 
effect  the  object  by  simply  erasing  the  words 
•*  honorary  secretary "  from  Rule  XIII.  There 
was  nothing  to  prevent  the  meeting  determining 
that  the  alteration  should  not  take  place  untO 
Christmas  next,  or  until  a  vacancy  occurred  in  it. 
He  had  offered  at  the  Council  to  introduce  words 
to  that  effect  the  moment  it  was  mentioned  that 
the  resolution  as  it  stood  was  personal  to  one 
gentleman.  He  simply  wished  the  members  to 
affirm  a  principle  which  he  believed  was  calculated 
to  promote  the  interests  of  the  Institute.  It  was 
said  they  could  not  afford  to  pay  for  an  efficient 
Secretary.  Mr.  Mylne  had  frequently  informed 
them  that  he  could  not  possil)ly  continue  his 
services;  and  he  (Mr.  B.)  was  of  opinion  that 


when  it  was  vacant  it  would  be  better  to  appoint 
to  it  a  person  imconnected  with  the  trade.  It  did 
not  matter,  hotvever  affable  and  kind  an  honorary 
Secretary  might  be,  there  was  an  old  saying,  that 
two  of  a  trade  could  never  agree.  However  dis- 
posed he  might  be  to  give  satisfaction  to  all  partie&fy 
there  would  be  sure  to  be  some  who  would  oppose 
him,  and  it  would  be  better  to  appoint  a  gentle- 
man who  had  no  feeling  with  any  party,  and  who 
would  have  no  interest  but  that  of  endeavouring 
to  bring  together  all  parties.  But  it  was  said  that 
the  Institute  could  not  afford  to  pay  160^  or  200/. 
a  year  for  such  a  Secretary ;  it  was  not  intended 
that  they  should  do  so.  It  was  weU  known  that 
there  were  spirited  gentlemen  on  the  Coimcil  who, 
would  give  their  services  to  assist  such  an  officer, 
without  creating  anything  like  jealousy — such  as 
Mr.  Stoddart,  who  would  assist  m  the  department 
of  accoimts,  and  Mr.  Guillaume  and  Mr.  Klaften- 
berger  in  conducting  the  foreign  correspondence. 
Such  a  Secretary  might  employ  himself  in  collect- 
ing subscriptions,  the  commission  upon  which 
would  make  up  for  the  deficiency  of  a  smaller 
salary.  He  would  read  a  letter  he  had  received 
from  Coventry,  approving  of  the  change  and  at 
the  same  time  warmly  eulogizing  the  present 
Honorary  Secretary. 

Mr.  Bbuton  seconded  the  resolution. 

Mr.  Walters  thought  it  desirable  to  have  a 
Secretary  appointed  in  the  same  way  as  the  other 
officers,  and  that  the  present  dual  character  of  the 
office  should  be  abolished ;  but  he  had  some  doubt 
about  the  direct  tendency  of  the  motion,  because, 
if  it  was  not  wished  to  dispossess  Mr.  Mylne,  why 
erase  from  the  laws  the  words  "  Honorary  Secre- 
tary ?  "  It  was  another  thing  to  have  a  servant 
directly  responsible  to  the  Institute.  He  agreed 
with  Mr.  Brooks  as  to  the  advisability  of  having  a 
secretary  elected  the  same  way  as  the  other 
officers.  He  desired  to  see  the  offices  of  the  two 
secretaries  centralized.  But  the  resolution  of  Mr. 
Brooks,  although  professing  to  aim  at  the  same 
object,  created  great  confusion,  because,  as  the 
saying  was,  too  many  cooks  spoiled  the  broth. 

The  Chairman  said  that  there  was  very  little 
foreign  correspondence  to  conduct,  and  therefore 
that  was  of  no  consequence.  He  should  like  Mr. 
Brooks  to  find  a  properly  qualified  Secretary  un- 
connected with  the  trade.  (If  he  looked  about 
until  next  Christmas  he  would  be  imable  to  do  so. 
He  (the  Chairman)  had  regularly  watched  the 
proceedings  of  the  Council,  and  he  knew  that 
the  Honorary  Secretary  had  a  great  deal  of  work 
to  do,  which  he  did  most  efficiently.  The  present 
Assistant  Secretary  not  being  a  watchmaker  did 
not  know  the  trade  terms,  and  was  consequently 
obliged  frequently  to  refer  to  the  Honorary  Secre- 
tary to  answer  letters.  Mr.  Trewinnard  had 
shown  that  the  Institute  had  no  money  with  which 
to  pay  an  efficient  Secretary  an  adequate  salary. 
If  they  found  a  gentleman  kind  enough  to  do  the 
work,  surely  they  ought  to  give  him  the  title  of 
"  Honorary  Secretary,'"  which  was  given  to  such 
an  officer  in  all  other  institutions.  Law  XIII. 
spoke  of  all  "  paid  officers  and  servants/'  and  the 
lionorary  Secretary  did  not  come  within  that 
category. 

Mr.  Ganxey  objected  to  the  motion,  because  it 
look  the  election  out  of  the  hands  of  the  members. 
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Mr.  Strahan  opposed  the  motion.  Mr.  Mylne 
had  performed  his  duties  to  the  satisfaction  of 
the  uoimcil  and  members,  and  the  motion  was 
offensive  on  account  of  its  ungrateful  nature. 

Mr.  Mabriott  r^arded  the  office  of  Honorary 
Secretary  as  essential  to  the  Institute.  If  gentle- 
men could  be  got  to  work  for  nothing,  thej  should 
do  so ;  they  certainly  were  the  best  workmen  who 
had  plenty  of  work  to  do.  He  could  not  imderstand 
why  they  should  dismiss  an  honorary  secretary 
who  had  p^ormed  his  duty  most  efficiently.  The 
Amds  would  not  afford  tne  services  of  a  well- 
educated  secretary.  The  Council  would  have  a 
right  to  complain  of  Mr.  Mylne  if  he  had  not  per- 
formed his  duties  properly.  Mr.  Brooks  wished 
to  bring  in  the  services  of  Mr.  Stoddart.  Why  ? 
That  gentleman  had  accused  the  Secretary  of  not 
doing  his  duty,  and  then  a  gentleman  half  an  hour 
afterwards  proposed  a  vote  of  thanks  to  him,  and 
said  he  haa  performed  his  duty  most  efficiently. 
Mr.  Stoddart  was  quite  as  likely  to  take  offence 
if  the  Honorary  Secretary  was  dismissed  and  a 
paid  servant  was  employed. 

Mr.  Bbooks  rose  to  order.  He  had  abstained 
from  personal  allusions ;  but  if  any  such  were  made, 
he  should  be  obliged  to  defend  lumself  by  stating 
the  real  facts  of  the  case. 

Mr.  Marriott  replied  that,  if  there  were  any 
facts  which  ought  to  be  stated,  he  was  a  great  ad- 
vocate for  their  being  laid  before  a  meeting  of 
the  members,  who,  along  with  the  trade  generally, 
ought  to  know  the  attendances  of  the  committees, 
and  who  did  the  work  of  the  Institute.  He  was 
disgusted  at  a  late  Council  meeting  to  hear  a 
gentleman  offer  to  take  his  oath  that  he  had  not 
spoken  against  a  particular  person,  and  another 
gentleman  contradict  him  and  say  that  he  had. 
Everything  should  be  done  above  board,  and  no 

Sentleman  should  be  ashamed   of  what  he  was 
oing. 

Mr.  Jackson  deprecated  personal  observations 
concerning  gentlemen  not  present.  He  felt  that 
the^  question  required  more  consideration  before  a 
decision  was  amved  at  upon  it.  Mr.  Brooks  had 
expressed  his  willingness  that  the  chan£;e  should 
not  take  effect  until  the  next  vacancy  in  the  office ; 
that  observation  should  have  taken  anything  like 
a  sting  of  personality  out  of  the  motion.  Mr. 
Mylne  was  a  member  of  the  Coimdl  as  well  as 
Honorary  Secretary,  and  might  fall  back  on  his 
right  and  say  that  he  was  appointed  by  the  mem- 
bers. It  was  wrong  to  apply  the  word  '*  servant'' 
to  the  office  of  Honorary  Secretary.  He  felt  for 
the  position  of  Mr.  Mylne,  at  the  same  time  he 
saw  the  necessity  of  harmonious  working  in  the 
Council. 

Mr.  Shaloboss  remarked,  that  it  was  utterly 
impossible  for  any  one,  month  after  month  and  wecK 
after  week,  to  please  every  one  of  twelve  or  twenty 
gentlemen.  It  was  no  matter  who  it  was ;  if  the 
gentleman  did  his  duty,  it  was  immaterial  whether 
he  was  paid  or  not.  In  the  state  of  their  finances, 
if  they  could  get  the  duty  done  efficiently  without 
pay,  it  would  be  preferable. 

Mr.  Watson  thought  that  the  present  motion 
seemed  a  very  strange  proceeding.  They  might 
as  well  ask  the  members  to  give  up  the  right  of 
electing  the  president  or  the  vice-presidents,  as  to 
place  in  the  hands  of  the  Council  the  appointment 
of  Honorary  Secretary,    lie  was  sure  that  there 


was  no  man  in  the  Institute  who  had  done  more 
for  it  than  Mr.  Mylne  had.  The  motbn  was  an 
insult  to  the  Honorary  Secretary.  It  would  take 
from  him  the  title  "  Honorary.'  Mr.  Mjlne  had 
given  up  his  seat  at  the  Coundl  to  be  elected  bv 
the  members  to  that  office.  If  the  word  was  stnia 
out,  he  could  not  retiun  his  seat  for  one  day,  sad 
the  Institute  would  lose  the  benefit  of  Ik 
services. 

Mr.  Trbwinnabi)  was  quite  at  a  loss  to  unds- 
stand  the  meaning  of  the  resolution.  No  oat 
knew  better  than  Mr.  Brooks  the  fitct,  that  fbr 
the  manner  in  which  Mr.  Mylne  bad  perfionned 
the  duties  he  had  received  the  thanks  of  the 
Council.  Mr.  Brooks  had  been  as  fonrsid  as 
any  one  in  recognizing  those  long  servioes  sod 
arduous  duties ;  and  now,  all  of  a  sudden,  he  jpio* 
posed  to  strike  out  tbe  word  "  Honorary "  nom 
his  title.  Such  a  proceeding  seemed  most  ineon- 
sistent,  and  he  (Mr.  T.)  comd  not  imagine  why  it 
was  done.  Mr.  Brooks  knew  that  the  Institiite 
had  not  funds  with  which topay  for  the  services 
of  an  efficient  Secretary.  He  knew  that  Mr. 
Mylne  had  served  the  Institute  as  Honorary  Seere- 
tary/iro  tern,  for  almost  six  or  eight  montlis  befive 
he  was  elected  to  the  office  in  last  June.  No 
sooner  was  he  thus  appointed — about  three  weeks 
ago— than  Mr.  Brooks  came  forward  with  a  motion 
to  take  away  all  the  honour  from  the  oMet, 
Having  praised  the  services  of  Mr.  Marriott,  Mr. 
Adams,  and  Mr.  Mylne,  all  of  a  sudden  Mr.  Brooks 
turns  round  and  takes  this  step.  Mr.  Mylne  had 
been  most  punctual  in  his  attendance;  he  (Mr.  T.) 
did  not  thii^  that  gentleman  had  been  absent 
from  any  one  meeting  of  the  Coimdl,  either  when 
acting  pro  tern,  or  since  his  regular  election.  It 
was  known  how  arduous  the  nature  of  the  duties 
were  —  that  Mr.  Mylne  had  to  be  at  the  offioe 
several  hours  a  day. 

II  Mr.  Mtlne  begged  Mr.  Trewinnard  not  to  men- 
tion these  things.  He  was  ashamed  really  of  havii^ 
done  it. 

Mr.  Trewinnard  felt  it  right  to  inform  the 
members  of  the  Institute  that  they  were  uoder  a 
heavy  debt  of  gratitude  to  Mr.  Mylne.  Besides 
that,  an  attempt  was  being  made  to  deprive  them 
of  a  great  and  important  ri^ht.  He  caDed  upon 
them  not  to  trust  the  Council,  nor  any  body  dse, 
to  do  for  them  what  they  could  do  for  them- 
selves. Who  ever  heard  of  such  a  term  as 
"  Honorary  Secretary  to  the  Council? " 

Mr.  Brooks  begged  pardon — the  first  of  those 
officers  was  Honorary  Secretary  to  the  CoundL 

Mr.  Trewinnard.  —  The  first  Secretary  was 
paid  £50  per  annum.  Mr.  Brooks  very  strongly 
advocated  the  removal  of  Mr.  Breese  on  several 
grounds,  one  of  whidi  was,  that  the  Institute  could 
not  afford  a  paid  Secretary,  and  that  it  could  set 
the  same  duties  done  gratuitously.  Now  he 
wanted  to  reverse  that  determination.  If  they 
dedded  in  favour  of  the  motion,  could  thej  expect 
Mr.  Mylne  to  be  in  office  to-morrow  morning  ? 

Mr.  Brooks  enquired  what  Mr.  Myddelton  was 
paid  for  ? 

Mr.  Trewinnard. — As  derk  and  assistant  to 
Mr.  Mylne. 

Mr.  Brooks  in  replying,  claimed  the  protection 
of  the  meeting.  He  had  stated  at  the  conunence- 
ment  of  his  remarks  that  this  was  not  a  personal 
question.     It  had  uotliing  to  do  with  turning  out 
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Mr.  Mylne,  because  the  members  bad  it  in  tbeir 
power  to  defer  the  operation  of  the  resolution 
until  next  Christmas.  With  regard  to  payment, 
aeain*  an  unfair  advantage  had  been  taken  of 
mat  he  said.  He  had  stated  that  the  resolution 
was  a  measure  of  economy,  and  nothing  that  had 
been  said  on  the  other  side  had  proved  the 
contrary.  Instead  of  its  costing  one  pound  more, 
in  aU  probability  they  would  receive  more  sub- 
through  the  Assbtant  Secretary  being 
to  canvass  for  them ;  so  that  they  would 
be  richer  for  his  services  instead  of  poorer. 

Bfr.  Trbwdtkabd  denied  having  stated  that 
Mr.  Brooks  intended  to  insult  Mr.  Mylne,  but 
that  8udi  would  be  the  effect  of  his  motion. 

A  Member  observed  that  it  was  important 
the  question  shoidd  be  determined  that  night, 
without  going  any  further. 

Mr.  Bbooks  was  quite  content  to  abide  the 
lemilt  of  the  ballot. 

Mr.  Trbwinnabd  said,  that  a  vote  must  be 
taken  as  welL 

The  Chairman  said,  that,  notwithstanding  Mr. 
Brooks's  explanation,  up  to  the  present  moment 
he  did  not  understand  the  motion.  That  gentle- 
man had  offered  yesterday  to  explain  it  in  private ; 
but  that  he  had  declined  to  accede  to.  Mr.  Brooks 
said  that  there  was  nothing  personal  in  the 
motion,  but  he  could  onlv  look  upon  it  in  the 

aht  oi  personality.  If  he  had  done  the  work 
r.  Mylne  had  done  for  the  Institute,  he  would 
not  have  sat  and  listened  to  such  a  motion;  he 
would  have  found  means  to  employ  his  time 
better  elsewhere. 

Mr.  Brooks  repeated  that  the  olject  of  his 
motion  was  not  against  Mr.  Mylne,  but  that  the 
Gotmcil  should  have  the  power  of  appointing  a 
Secretanr  unconnected  witn  the  trade. 

Mr.  ILlkbiott  denied  that  any  one  was  opposed 
to  Mr.  Mvlne.  If  they  were  in  the  habit  of  tem- 
pering or  steel*  do  let  them  try  to  temper  them- 
sdves.  If  tiie  Secretary  was  not  worth  being 
retained,  then  pray  let  them  turn  him  out. 

The  Chairman  said  that  the  Honorary  Secre- 
tary of  an  Institution  was  its  mainspring,  and  if 
tluit  was  changed  very  often,  it  was  very  uable  to 
break. 

A  show  of  hands  was  taken  of  the  gentlemen 
who  had  not  voted  hj  ballot,  when  there  appeared 
none  for  and  six  agamst  the  motion. 

The  result  of  the  ballot  was,  for  the  motion,  54; 


against  38,  which,  together  with  the  numbers  on 
show  of  hands,  made  44  against  and  54  for. 

The  Chairman  deckred  the  motion  lost,  inas- 
much as  it  required  a  two-thirds  majority  to 
carry  it. 

Rbsolt  of  the  Ballot  for  Vioe-Prbsidbnt, 
Truster,  and  Treasurer. 

Viee'Prendeni.-^FoT  Mr.  Crisp,  66 ;  and  Mr 
E.  D.  Johnson,  66. 

After  some  discussion  as  to  the  right  of  the 
Chairman  to  the  casting  vote,  which  was  denied 
by  several  members. 

The  Chairman  said  h  should  have  given  his 
casting  vote  in  favour  of  A&.  Johnson  because  he 
had  nominated  him ;  but  he  would  leave  it  to  the 
meeting  to  decide. 

Mr.  Jackson  suggested  the  postponement  of 
the  settiement  until^e  half-yearly  meeting. 

Mr.  Marriott  olirjected  to  the  adoption  of  such 
a  course. 

Mr.  Crisp  expressed  himself  delighted  with  the 
result  of  the  ballot.  Mr.  Johnson  was  a  Mend  of 
his,  and  no  one  would  be  more  happy  to  sec  him 
in  that  position  than  he  (Mr.  C.)  would;  he 
should  therefore  withdraw  in  his  favour. 

After  some  opposition  this  course  was  adopted, 
and  Mr.  Johnson  was  declared  elected. 

Trustee, — For  Mr.  £.  J.  Thompson  (unopposed), 
103. 

Treamrer. — ^For  Mr.  J.  C.  Webb  (unopposed) 
101. 

Member  of  Council, — ^For  Mr.  George  Frod- 
sham,  99 ;  Mr.  Walsh,  33. 

Vote  of  Thanks  to  the  late  Treasurer. 

Mr.  Brooks  thought  that  the  meeting  ought 
not  to  separate  without  expressing  its  sense  of  the 
services  of  Mr.  R.  R.  Hux  in  the  above  capacity. 

The  motion  was  carried  unanimously. 

Thanks  were  voted  to  the  Scrutineers. 

Election  of  a  New  Auditor. 

Mr.  Walters  was  elected  in  the  room  of  Mr. 
J.  C.  Webb,  disqualified  as  Treasurer. 

Mr.  Mtlne  proposed  a  vote  of  thanks  to  Mr. 
Farmer  and  the  press,  which  was  passed  unani- 
mously, and  acknowledged. 

A^  similar  compliment  having  been  paid  to  the 
Chairman^  and  responded  to  by  him,  the  proceed- 
ings terminated, 


ELBliENTABY   PAPERS 

ON   MECHANICS  AND   MATTER  IN 

MOTION. 

{Continued  from  page  156.) 
On  TBa  Rotation  of  thb  Earth. — The  Famddlum 

EXFBRIMBIIT   DT   M.  FaUCAULT,  OF  PARIS. 

The  common  arguments  in  support  of  the 
doctrine,  that  the  earth  has  a  diurnal  rotation 
about  one  of  its  diameters,  give  to  that 
doctrine  a  degree  of  probability  so  nearly 
approaching  to  absolute  certainty,  that  the 
mind  readily  acquiesces  in  the  reality  of  the 


phenomenon.  Since  the  time  of  Copernicus 
the  evidence  for  the  earth's  rotation  has  been 
continually  increasing ;  but  still  this  evidence 
is  not  of  that  direct  and  positive  kind  that  is 
necessary  to  give  to  it  the  character  of 
demonstration.  All  the  other  hitherto  dis- 
covered  planets  of  our  system  revolve  on 
their  axes,  and,  as  might  be  expected  as  a 
consequence  of  this  revolution,  those  of  them 
upon  whicli  the  examination  can  be  made 
are  seen  to  be  flattened  at  their  poles.  It  is 
probable,  therefore,  that  the  planet  we  inhabit 
also  revolves  on  an  axis ;  if  so,  it  too  may  be 
expected  to  be  fiuttencd  at  its  poles.     Whether 
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or  not  this  is  the  case,  can  be  actuallj  ascer- 
tained bj  experiments.  These  have  been 
undertaken,  and  repeated  again  and  again 
with  the  greatest  care,  and  bj  independent 
and  widely  different  means ;  the  results  all 
show,  that  the  earth  is  flattened  at  the  poles. 
There  is  thus  a  very  high  degree  of  proba- 
bility that  the  earth  rotates ;  and  this  is 
further  increased  by  the  fact,  that  all  the 
phenomena  of  the  heavens  are  completely 
consistent  with  the  hypothesis  of  such  a 
rotation  ;  that  it  is,  moreover,  the  simplest 
hypothesis  upon  which  the  celestial  appear- 
ances can  be  explained ;  and  that  to  attempt 
to  account  for  them  on  any  other  hypothesis 
involves  the  system  of  the  universe  in  such 
intricacy  and  extreme  complication,  that, 
judging  from  all  the  other  operations  of 
Nature,  we  cannot  bring  ourselves  to  suppose 
that  such  complex  machinery  should  really 
be  the  '^  handiwork''  of  an  all- wise  Creator, 
when  means  immeasurably  simpler  presented 
themselves  of  bringing  about  the  same  ends. 

But,  notwithstanding  all  this,  a  sensible 
or  experimental  proof  that  the  earth  rotates 
was  still  wanting.  Its  general  figure  can  be 
experimentally  discovered  ;  its  superficial  ro- 
tundity can  be  seen.  It  is  very  desirable  that 
we  should  have  the  same  ocular  evidence  of 
its  rotation.  A  profound  writer  on  physical 
astronomy  has  observed,  that  "We  must, 
however,  be  content,  at  present,  to  take  for 
granted  the  truth  of  the  hypothesis  of  the 
earth's  rotation.  If  it  continues  to  explain 
simply  and  satisfactorily  other  astronomical 
phenomena  than  those  already  noted,  the 
probability  of  its  being  a  true  hypothesis 
will  go  on  increasing.  We  shall  never  indeed 
arrive  at  a  term  when  we  shall  be  able  to 
pronounce  it  absolutely  proved  to  be  true. 
The  nature  of  the  subject  excludes  such  a 
possibility." 

This  prediction  of  Professor  Woodhouse 
has  been  falsified  ;  we  can  now  obtain  sensible 
evidence  of  the  rotation  of  the  earth. 

The  idea  of  proving  this  interesting  phe- 
nomenon to'^the  senses  occurred  a  few  years 
ago  to  M.  Faucault,  of  Paris.  It  was  suggested 
to  him  by  accidentally  observing  the  motion 
of  a  weight  suspended  by  a  string  to  a  high 
ceiling,  and  which  by  chance  had  been  set 
vibrating.  Some  of  our  readers  must  re- 
member the  sensation  produced  in  the  scien- 
tifice  world,  in  the  spring  of  1851,  by  the 
remarkable  pendulum  experiment  of  Faucault. 
We  here  propose  to  submit  to  them,  without 
going  into  any  minute  mathematical  details, 
what  appears  to  us  to  be  a  conclusive  and 
satisfactory  explanation  of  the  manner  in 
which  this  experiment  renders  the  rotation  of 
the  earth  a  matter  of  personal  observation ; 


but,  as  we  write  chiefly  for  the  young  and  for 
those  who  may  be  supposed  to  be  but  little 
habituated  to  scientific  researches,  We  shall 
previously  offer  to  their  attention  a  few 
general  remarks  in  reference  to  what  may  be 
called  the  two  great  postulates  of  astronomy ; 
these  are  the  rotation  of  the  earthy  and  the 
hypothesis  of  gravitation. 

We  speak  of  gravitation  as  a  pfayrieal 
hypothesis.  It  is  not,  like  a  propoeiticm  in 
geometry,  a  necessary  truth  ;  nor  is  it  an 
observed  fact  recognisable  by  our  senses. 
Certain  phenomena  in  nature  are  observed ; 
they  exhibit  a  regularity  of  succession,  and 
a  mutual  dependence,  that  suggest  the  idea 
of  a  connecting  principle  and  a  govemiog 
law.  The  phenomena  are  seen— the  proxi- 
mate cause  is  inferred.  The  philosopher 
looks  abroad  upon  Nature,  and  carefully 
studies  the  facts  she  presents  to  him,  tiM 
order  of  their  recurrence,  and  the  measure  of 
their  intensities  :  he  retires  to  his  closet^  and 
endeavours  to  frame  a  law,  of  which  the 
appearances  he  has  been  studying  shall  be 
the  outward  expression— the  practical  mani- 
festation. This  is  an  ht/pothesis.  An  hypo- 
thesis, therefore,  need  not  be  more  than 
co-extensive  with  the  phenomena  actually 
observed ;  but  it  is  a  strong  confirmation  of 
the  soundness  of  an  hypothesis  when  it  is 
found  that  new  and  unexpected  phenomena 
are  equally  comprehended  in  it,  and  a  stronger 
confirmation  still  when  such  phenomena 
can  actually  be  predicted.  The  two  funda- 
mental hypotheses  of  astronomy —the  rotation 
of  the  earth,  and  the  law  of  gravitation — 
have  this  character  in  the  highest  d^^ree. 
Every  new  discovery  in  the  science  has  only 
more  firmly  established  the  truth  of  both. 

The  learner  will  perceive  that  we  could 
not  with  any  propriety  speak  in  thb  way  of 
the  truths  of  geometry  :  they  are  quite  inde- 
pendent of  the  confirmation  of  experience^ 
and  hence  the  marked  difference  between 
physical  and  geometrical  science.  When  Dr. 
Halley  had  predicted  the  return  of  the  comet 
of  1682  in  1759,  and  Clairaut  had  computed 
from  the  hypothesis  of  gravitation  the  time 
when  it  ought  to  appear,  its  return  was 
watched  for  by  astronomers  with  the  greatest 
interest — not  from  any  anxiety  to  see  the 
comet,  but  to  learn  how  the  hypothesis  of 
gravitation  would  stand  so  severe  a  test; 
and  the  re-appearance  of  the  same  comet  in 
1835  was  anticipated  with  like  interest,  solely 
in  reference  to  the  planetary  attractions— 
that  is,  to  the  general  theory  of  gravitation. 

''  The  rude  supposition  of  the  uniform  re- 
volution of  the  mqon  in  a  circle  about  the 
earth  as  a  centre,  led  Newton  at  once  to  the 
true  law  of  gravity,  as  extending  from  the 
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earth  to  its  oompanion.  The  uniform  circu- 
lar motions  of  the  planets  about  the  sun,  in 
times  following  the  progression  assigned  bj  ob« 
aerration  in  Kepler's  rule,  confirmed  the  la^r, 
aad  extended  its  influence  to  the  boundaries 
of  our  system.  Everj  thing  more  refined 
than  thisy— the  elliptic  motions  of  the  planets 
and  satellites — ^their  mutual  perturbations — 
the  alow  changes  of  their  orbits  and  motions, 
denominated  secular  variations —the  devi- 
ation of  their  figures  from  the  spherical  form 
—the  osdllatorj  motions  of  their  axes,  which 
prodace  natation  and  precession  of  the 
equinoxes — the  theory  of  the  tides,  both  of 
t^B  ocean  and  the  atmosphere, — have  all  in 
aneoeflaioii  been  so  many  trials  of  life  and 
death,  in  which  this  law  has  been,  as  it  were^ 
pitted  against  Nature— trials  whose  event  no 
homan  foresight  could  predict,  and  where  it 
was  impossible  even  to  conjecture  what 
modifications  it  might  be  found  to  need. 
Even  at  thb  moment,  if  among  the  innume- 
rable inequalities  of  the  lunar  or  planetary 
motions  any  one,  however  small,  should  be 
discovered  decidedly  not  explicable  on  the 
hypothesb  of  a  force  varying  as  the  inverse 
square  of  the  distance,  that  hypothesis  must 
be  modified  till  it  accounts  for  it."* 

From  these  statements  the  student  will 
perceive,  that  one  of  the  two  fundamental 
hypotheses  of  astronomy — the  hypothesis  of 
gravitadon-^  not  irrefragably  established, 
like  a  proposition  in  Euclid;  nor  is  it  a  truth 
set  at  rest,  once  and  for  ever,  by  observation 
and  experiment.  Indeed,  no  physical  truth 
can  be  regarded  as  thus  unalterably  fixed, 
like  a  necessary  truth  of  geometry.  The 
laws  of  nature  may  change;  the  supposition  of 
suoh  a  change  would  involve  no  such  absur- 
dity as  that  which  would  be  implied  in  the 
aappoaition  that  the  three  angles  of  a  triangle 
coold  ever  exceed  or  fall  short  of  two  right 
angles.  This  truth  would  remain  undisturbed, 
however  the  properties  of  matter  might  be 
modified,  and  even  though  matter  were  to  be 
altogether  annihilated.  It  is  obvious>  that 
we  reckon  upon  the  continuance  of  the  pro- 
perties of  matter,  and  the  return  of  natural 
phenomena,  only  to  the  extent  to  which  we 
reckon  upon  the  permanence  of  the  existing 
natural  Laws.  And  Laplace  has  calculated 
the  probability  that  the  sun  will  not  rise  to- 
morrow. But,  assuming  the  unchangeable- 
ness  of  Nature's  laws,  we  are  authorized  in 
regarding  certain  of  its  phenomena  as  unalter- 
able truths.  For  instance,  if  the  planet 
we  inhabit  is  clearly  ascertained  now  to  be  a 
round  body,  we  conclude  that  it  will  remain 

*  Phtsical    Astrohomt,    in    the  Encychpeedia 
MctropoHUma,  by  SirJ.  F.  W.  HerKkcl,  p.  648. 


round  as  long  as  it  lasts.  If  it  is  as  clearly 
seen  to  rotate,  we  cone  lude  in  like  manner 
that  it  will  always  rotate  ;  its  rotation  ceases 
then  to  be  an  hypothesis  —  it  becomes  an 
observed  fact,  the  evidence  for  the  truth  of 
which  is  not  increased  by  the  confirmations 
of  future  experience^  nor  by  its  satisfiu^torily 
accounting  for  whatever  phenomena  may  be 
referred  to  such  rotation.  It  is  a  matter  of 
some  importance,  therefore,  that  the  rotation 
of  the  earth  is  taken  out  of  the  category  of 
hypotheses^  and  classed  among  observed  phy- 
sical truths,  as  we  now  proceed  to  show.       4 

Faucau^s  Pendulum  ExperimenL  —  Let 
the  reader  conceive  before  him  a  circular 
table,  upon  which,  passing  through  its  centre, 
the  meridian  line  is  drawn.  If  the  earth 
have  no  rotation  about  an  axis,  this  line  can 
never  change  its  direction ;  if  it  do  rotate, 
the  direction  must  continually  vary,  except 
the  place  of  observation  be  at  the  equator. 
This  will  really  appear  fh>m  the  following 
considerations. 

Let  our  horizontal  meridian  line  be  indefi- 
nitely extended ;  we  shall  thus  have  an 
indefinite  straight  line  in  the  plane  of  the 
terrestrial  meridian  and  touching  the  surface 
of  the  earth,  the  point  of  contact  being  the 
centre  of  the  table ;  we  may,  of  course,  regard 
the  table-top  as  lying  horizontally  on  the 
ground. 

For  any  place  of  observation  between  the 
equator  and  the  pole^  it  is  obvious  that  if  the 
earth  turn  round  its  axis,  this  tangent  line 
will,  in  one  complete  rotation,  describe  a 
conical  surface  enveloping  the  globe ;  and  as 
the  vertex  of  the  cone  is  necessarily  at  a  finite 
distance,  the  line  which  generates  its  surface 
— thus  always  pointing  to  a  fixed  determinate 
point  (the  vertex)— must  continually  change 
its  direction,  which  however  it  cannot  do  if 
the  earth  be  at  rest. 

But  if  the  place  of  observation  be  at  the 
equator,  what,  in  the  case  just  considered,  is 
a  conical  surface,  would  evidently  be  a  cylin- 
drical surface  ;  the  straight  line  generating  it 
would  then  always  be  parallel  to  itself,  and 
therefore,  though  the  earth  should  really 
rotate,  tliere  would  be  no  more  change  'of 
direction  in  the  meridian  line  than  if  it  were 
at  rest. 

If,  however,  the  centre  of  the  table  were 
directly  over  the  pole,  then,  taking  any  dia* 
meter  of  the  table  for  a  meridian  line,  the 
changes  in  its  direction,  if  the  earth  rotate, 
would  clearly  be  more  rapid  and  more  con- 
siderable ;  it  would  pass  through  a  revolution 
of  360*  for  every  complete  rotation,  and  the 
surface  described  by  the  line  would  be  a  plane 
surface. 

It  is  thus  easy  to  sec  what  must  necessarily 
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happCDy  as  to  the  direction  of  the  horizontal 
meridian^  if  the  earth  has  anj  rotation  about 
its  axis.  At  the  equator^  the  direction  would 
remain  undisturbed,  and  the  line  would  gene- 
rate a  cylindrical  surface ;  at  a  small  distance 
from  the  equator,  the  cylinder  would  become 
a  cone,  and  the  direction  of  the  line  would 
regularly,  but  only  slightly,  change ;  at  a 
greater  distance  from  the  equator,  the  cone 
would  differ  more  palpably  from  the  cylinder, 
and  the  angular  deviation  of  the  line— (always 
directed  to  the  vertex  of  the  cone) — would  be 
more  considerable.  As  the  place  of  observa- 
tion approaches  the  pole,  the  cone  would,  as 
it.  were,  widen  out  more^  the  deviation  of  the 
line  would  become  greater  and  greater,  in  a 
given  time,  till  at  length,  when  the  pole  is 
reached,  the  cone  would  spread  into  a  plane, 
and  the  change  of  direction  would  be  the 
greatest  possible. 

l*he  reader  will  find  it  of  much  assistance, 
towards  clearly  apprehending  what  is  to  fol- 
low, if  he  keep  constantly  before  his  mind 
this  idea  of  the  enveloping  cones.  Every 
parallel  of  latitude  is  to  be  regarded  as  the 
circle  of  contact  of  a  cone,  the  apex  of  which 
becomes  less  and  less  remote  as  the  parallel 
approaches  the  pole.  We  shall  call  the  cone 
adapted  to  any  particular  parallel  the  cone  of 
latitude  of  that  parallel — a  designation  which 
is  sufficiently  significant.  The  extreme  cases 
of  the  cone  of  latitude  are  the  cylinder  and 
the  plane :  the  former  belongs  to  the  equator, 
the  latter  to  the  pole  ;  the  angle  of  the 
former  is  0,  that  of  the  latter  180^.  The 
straight  line  from  a  point  of  contact  to  the 
vertex  of  the  cone,  is  the  horizontal  meri- 
dian of  that  point  of  contact.  The  imaginary 
cone,  of  course,  rotates  with  the  earth,  if  the 
latter  rotates,  but  not  else  ;  and  the  axis  of 
the  earth  is,  when  prolonged,  also  the  axis 
of  the  cone.    All  this  is  obvious. 


Let  now  F  be  the  centre  of  the  circular  top 
of  the  table,  P  F'  half  its  meridional  diameter, 
N  S  the  axis  of  the  earth,  prolonged  to 
meet  the  vertex  of  the  cone  of  latitude  in  N. 
The  angle  N  will  be  equal  to  the  latitude  of 
the  point  of  contact^  F  ;  because  if  a  line 
F  C  be  drawn  from  F  to  the  centre  of  the 
earth,  the  angle  FCN  will  evidently  be  the 
complement  of  the  latitude,  consequently 
since  NFC  is  a  right  angle,  the  angle  N  is 
th^  latitude.^ 


Over  the  point  P,  let  now  the  bob  of  a 
pendulum  freely  hang — the  longer  the  wire 
or  cord  by  which  it  is  suspended  the  better ; 
but  it  must  be  so  attached  to  the  support 
above  as  to  be  equally  free  to  vibrate  in  any 
direction.  Let  the  pendulum  be  made  to 
vibrate  in  the  direction  of  the  meridian  line 
N  F ;  and,  if  the  earth  rotates,  let  ns  try  to 
anticipate  the  phenomena  that  will  be  pre- 
sented to  us. 

The  point  F,  immediately  under  the  bob 
when  at  rest,  must  rotate  slower  than  the 
points  in  the  meridian  line  more  remote  from 
the  apex  of  the  cone ;  so  that  as  the  bob 
sweeps  over  those  points^  they  must  keep 
proceeding  in  advance  of  it,  that  is,  towards 
the  east  if  F  be  in  north  latitude,  as  here 
supposed.  The  rate  of  rotation  of  the  bob 
round  the  cone  must  be  the  same  whether  it 
oscillate  or  not,  because  the  fact  of  its  oscil- 
lating cannot  interfere  with  any  motion  of 
revolution  round  the  ]cone  it  may  have  had 
when  hanging  freely.  We  see,  therefore, 
that  the  path  of  the  pendulum,  that  is,  its 
line  of  vibration,  must  appear  to  be  gradually 
receding  from  the  meridian  line  F'F  towards 
the  west,  making  with  F'  F  an  angle  of  devi- 
ation which  increases  at  every  oscillation. 

Actual  experiment  fully  justifies  these 
anticipations — the  deviation  of  the  track  of 
the  bob  is  seen  to  be  in  complete  accordance 
with  them  ;  and  although,  in  the  following 
mathematical  investigation  of  the  exact 
amount  of  deviation  in  a  given  latitude  and 
in  a  given  time,  allowance  must  be  made  for 
mechanical  imperfections  and  for  the  accidental 
impulse  to  the  right  or  left  communicated  to 
the  bob  by  the  hand  in  giving  the  initial 
impulse,  and  which  will  give  rise  to  what 
is  called  an  apsidal  motion,  yet  with  only 
very  ordinary  care  the  natural  tendency  of 
the  pendulum  sufficiently  overrules  those 
hindrances  to  render  the  deviation  of  its 
path  towards  the  west  always  palpable,  and 
always  accumulative.* 

The  rotation  of  the  earth  from  west  to  east 
is  the  only  way  of  accounting  for  this  ap- 
parent deviation  of  the  path  of  the  bob.  What 


*  In  the  experiment  as  performed  at  the  Bojal 
Institution  of  Great  Britain,  the  impalse  was  not 
given  bj  the  hand  ;  the  hob  was  drawn  oat  of  the 
vertical  line  hy  a  silken  thread,  the  end  of  which  was 
fastened  to  a  peg  in  the  floor  ;  a  flame  was  then 
applied  to  the  thread,  and  the  hall  set  free.  The 
author  of  this  treatise  first  witnessed  the  experiment 
at  the  house  of  a  scientific  friend,  W.  H.  SpiUer,  Esq^ 
of  Highgate ;  in  the  different  repetitions  ofit,  the  sns- 
pending  wire,  nearly  twenty  feet  long,  was  of  different 
metal,  and  the  hand  was  employed  to  let  the  bob  go. 
The  deviation  was  quite  palpable  in  eight  minntei 
—Nautical  Asthonomv,  Orr's  *^  CirrU  of  the 
Sciences,**  p.  81. 
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extraordinary  portion  of  it  appears  to  me  to 
be  the  difficulty  of  cutting  up  and  dividing 
the  rate  into  such  exceedingly  small  homoeo- 
pathic proportions  as  54  hundredth  parts  of  a 
second.  I  may  merely  remark,  the  tempera- 
tore  these  chronometers  were  tried  in  rarely 
changed  more  thaa  20  degrees  in  any  one 
month  during  the  trial,  and  they  were  not 
tried  at  all  in  extremes  of  high  and  low 
temperature.  If  they  had  been  so  tried,  the 
balance  would  have  diown  precisely  the  same 
error  as  it  now  does. 

The  timing  of  the  dosen  chronometers 
mentioned  by  Mr.  C.  Ftodsham  suited  most 
admirably  for  a  temperate  and  southern 
<dimate ;  but,  suppose  in  the  following  winter 
these  duronometers  are  in  a  northern  expedi- 
tion, in  a  few  weeks  their  errors  would  have 
been  enormous,  as  the  most  impartial  reader 
will  perceive  the  whole  ^rror  of  the  balance 
was  designedly  placed  to  the  account  of  the 
coUL 

I  cannot  dose  this  letter  with<mt  making 
some  reference  to  the  balance  invented  by 
Mr.  Hartnup,  of  the  Liverpool  Observatory, 
of  which  a  description  has  been  given  in 
your  JoumaL  Mr.  Hartnup,  in  his  work 
m  which  the  balance  is  more  fully  described, 
gives  two  Tables,  showing  how  a  chrono- 
meter, "  William  Shepherd,  No.  222,"  per- 
formed  with  the  ordinary  construction  of 
balance,  and  again  how  the  same  chronometer 
performed  with  the  new  balance  invented 
by  him  and  made  by  William  Shepherd.  I 
extract  the  same,  which  may  be  read  with 
interest  by  those  who  may  not  have  perused 
his  pamphlet : — 


Table  No.  2. 

Table  No.  3. 

Ordinaij  Balance, 
Wniiam  Shepherd,  222, 
In  order  of  oailir  gftin. 
ScQ*         Teinp. 

—  9*0       34-5 

LnproTed  Balance, 
William  Shepherd,  222, 
In  order  of  daily  gain. 
Sec.       Temp. 

—  2*5     28-5 

—  6-8       42 

—  2-4 

32-5 

—  3-7      60-5 

—  3-2 

32-5 

—  1-0      65 

—  2-9 

37-0 

—  0*7      73 

~  2*9 

33*5 

—  1-7      83-5 

—  3*2 

51«5 

—  2*4      92 

—  3-4 

53-0 

— .  4-1     105 

—  2-4 

71-0 

—  5»6    107 

—  3-6 

88*0 

—  5-8     110 

—  2-0 

88*5 

—  1-9 

99-0 

Three  chronometers  with  this  new  balance 
were  deposited  at  the  ^oyal  Observatory  on 
trial  for  purchase  in  the  year  1848.  Two  of 
them  did  not  perform  so  well  there  as  they 
did  at  Liverpool.  One  of  them  was  purchased 
by  the  Government.  Many  other  chrono- 
meters with  the  new  balance  have  been  tested 
at  Greenwich  since  1848,  and  nearly  all  of 
them  have  performed  well. 


I  think  these  facts  will  be  well  worthy  the 
attention  of  any  one  contemplating  a  new 
compensation  balance.  With  regard  to  the 
balance  spoken  of  by  Mr.  Cole,  it  is  impos- 
sible to  state  what  its  merits  may  be  until 
the  same  tests  have  been  applied,  which  will 
soon  tell  the  plain  unvarnished  tale. 

Trusting  you  will  excuse  my  ttetftmbag 
on  your  pages,     I  am.  Sir,  your  obedinK 

^^^^  Onus  FtoBAvm. 


CHABLBS  STEPHEN  LOUIS  CAMUS. 

This  eminent  mathematician  and  mecha- 
nician was  bom  at  Cressy  en  Brie,  near 
Meaux,  the  25th  of  August,  1699,  being  the 
son  of  Stephen  Camus,  a  surgeon  of  that 
town  and  Margaret  Maillard.  Hb  tasle  fiv 
practical  mechuiics  was  very  early  demon- 
strated by  a  singular  ingenuity  in  the  cod» 
struction  of  a  variety  of  little  machines  with 
which  he  amused  himself;  and  he  soon  felt 
so  strongly  the  value  of  mathemaUcal  stores, 
that  he  urged  his  parents  to  find  the  means 
of  sending  him  to  a  school  where  he  nught 
apply  hin^f  to  them.  In  compliance  with 
his  wishes  he  was  placed,  when  little  more 
than  ten  years  old,  at  the  College  de  Navarre^ 
in  Paris ;  and  in  two  years  he  ac(|uired  know- 
ledge enough  to  become  an  mstmotor  of 
others,  and  to  relieve  his  friends  from  aB 
further  expense  in  his  education*  He  was 
assisted  in  the  pursuits  of  the  higher  departs 
ments  of  the  mathematics  by  the  celebrated 
M.  Yarignon,  and  he  particularly  applied 
himself  to  civil  and  military  architecture  and 
to  astronomy. 

The  first  result  of  his  studies  that  was 
destined  for  the  public  eye  was  an  Essay  on 
the  Masts  of  Ships ;  a  subject  which  had 
been  proposed,  in  1727,  as  a  prize  question 
by  the  Academy  of  Sciences.  This  essay 
was  received  with  considerable  approbatioD, 
and  was  inserted  in  the  second  volume  of  the 
Collection  of  Prize  Memoirs.  Shortly  after 
the  author  was  made  an  adjunct  or  sub- 
associate  of  the  Academy,  in  the  department 
of  mechanics. 

In  1728  he  brought  forward  a  memxAr  on 
the  living  force  of  bodies  in  motion ;  in 
which  he  concludes,  from  considering  the 
actions  of  springs  and  other  similar  powers, 
that  its  true  measure  is  the  product  of  the 
mass  into  the  square  of  the  velocity,  as  Lttb- 
nitz  maintained ;  this  product  being  also  pro- 
portioned to  that  of  the  force  into  the  space 
through  which  it  acts^  while  the  momentum 
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is  proportional  to  the  force  and  the  time 
conjointly. 

In  December,  1730,  M.  Camus  was  ap- 
pointed  Professor  of  Geometnr  to  the  Acade- 
my of  Architecture ;  and  a  tew  years  after- 
wards he  became  secretary  to  the  same 
body. 

The  Memoirs  of  the  Academy  for  1732 
eoptain  a  short  paper  on  a  problem  proposed 
by  Mr.  Cramer  respecting  the  determination 
of  two  curves  bearing  a  particular  relation  to 
each  other.  It  was  the  custom  of  the  age  to 
consider  exercises  of  this  sort  as  trials  of 
strength  to  which  it  was  incumbent  on  all 
geometricians  to  submit,  for  the  honour  of  the 
countries  in  which  they  lived  and  of  the 
societies  to  which  they  belonged. 

The  author  was  elevated  in  1733  to  the 
rank  of  an  associate  of  the  Academy,  together 
with  Clairault,  over  whom  he  even  obtained 
some  advantage  in  the  ballot.  He  communi- 
cated to  the  Academy  in  the  same  year  a 
ralnable  paper  on  the  teeth  of  wheels.  La 
Sre  had  already  laid  the  foundation  of  the 
Investigation  on  its  true  basis,  and  had 
pointed  out  the  use  of  different  epicycloidal 
earves  for  the  forms  of  the  teeth  of  wheels  in 
dUFerent  circumstances,  and  M.  Camus  in  this 
essay  enters  into  some  further  inquiries,  par- 
ticularly with  regard  to  the  best  proportions 
for  the  length  of  the  teeth  and  the  comparative 
diameters  of  the  wheels  ;  a  discussion  for 
which  his  intimate  acquaintance  with  the  art 
of  the  dockmaker  made  him  particularly  well 
qualified. 

In  1736  he  accompanied  Maupertuis  and 
Clairault  in  the  expedition  to  Lapland  for  the 
measurement  of  a  degree  of  the  meridian,  and 
he  was  enabled  to  render  them  very  essential 
service,  not  only  as  a  geometrician  and  an 
astronomer,  but  also  by  his  skill  in  various 
departments  of  the  mechanical  arts,  which 
became  particularly  valuable  in  so  remote  a 
situation. 

M.  Camus  directed  his  attention,  in  1738, 
to  the  well-known  but  interesting  mechani- 
eal  phenomenon  of  a  pistol  ball  piercing  an 
open  door  without  causing  any  very  sensible 
motion  in  the  door,  and  published  a  paper  on 
the  subject  in  the  Memoirs  of  the  Academy. 
He  justly  observes,  that  the  effects  of  any 
force  depends  not  only  on  its  magnitude^  but 
also  on  the  time  for  which  it  operates  ;  and 
that  though  the  impulse  of  the  ball  must  tend 
to  carry  &e  door  before  it  with  a  force  para* 
mount  to  the  resistance  which  it  opposes  to 
the  ball,  yet  the  time  of  the  action  of  this 
force  is  too  short  to  produce  a  sensible  effect 
on  the  whole  mass  of  the  door. 

In  1789  he  presented  to  the  Academy  two 
hydraulic  memoirs— the  one  on  water  buckets, 


the  other  on  pumps.  In  the  latter  he  in- 
vestigated the  diameter  of  a  valve  capable  of 
transmitting  the  greatest  quantity  of  water 
within  a  given  barrel, — a  valve  which  is  too 
large  not  being  at  liberty  to  rise  to  a  suffi« 
cient  height. 

He  inserted  in  the  Memoirs  for  1740  a 
computation  of  a  mechanical  fallacy  which 
has  misled  many  of  the  enthusiasts  who  have 
bewildered  themselves  in  the  search  of  a  per- 
petual  motion,  demonstrating  that  wh^  a 
number  of  weights  are  caused  to  descend  in 
any  imaginable  paths  at  a  greater  distance 
from  the  centre  of  a  wheel  tlum  they  asoendf 
the  number  of  the  weighfeEi  descending  at  one 
time  must  always  be  smaller  than  those  of  the 
weights  ascencuQg,  and  in  such  a  proportion 
as  perfectly  to  compensate  for  the  mechanical 
advantage  apparently  gained  by  the  greater 
distance. 

In  the  following  year  he  was  received  into 
the  number  of  aciEkdemicians  in  the  depart* 
ment  of  Greometry,  on  occasion  of  the  resig- 
natipn  of  M.  Fontenelle. 

He  published  also  in  the  Memoirs  for  1741 
an  account  of  a  gauging  rule  for  measuring 
barrels  of  different  forms  by  simple  inspection 
of  a  logarithmic  scale  engraved  on  it,  observ- 
ing only  some  easy  rules  for  their  adjustment 
according  to  the  general  nature  of  the  solid. 

In  1746  he  presented  a  report,  in  conjunc- 
tion with  M.  Hellot,  on  the  length  of  the 
standard  ell,  which  was  thought  worthv  of 
being  inserted  in  the  Collection  of  the  Aca- 
demy. 

We  find  among  the  Memoirs  for  1747  an 
essay  of  M.  Camus  on  the  tangents  of  curves 
having  several  branches  crossing  each  other, 
which  frequently  require  for  their  determin- 
ation the  use  of  fiuxions  of  the  higher  orders, 
the  first  fiuxions  of  the  absciss  and  ordinate 
vanishing  together.  M.  Saurin  had  before 
given  a  similar  solution  of  the  problem,  but 
had  not  attempted  to  explain  the  metaphysical 
ground  upon  which  the  apparent  paradox  is 
reconciled  to  the  general  principles  of  the 
differential  method. 

M.  Camus  also  assisted  in  several  deter- 
minations and  reports  which  were  referred  at 
various  times  to  committees  of  the  Academy, 
and  particularly  on  the  measurement  of  M. 
Picard's  base  from  Villijuif  to  Jewisy,  which 
was  performed  by  eight  members  and  re- 
corded in  the  Memoirs  for  1764. 

The  latter  years  of  his  life  were  much 
occupied  in  various  engagements  connected 
with  the  offices  of  Examiner  in  the  schools  of 
the  Royal  Engineers,  and  in  that  of  the 
Artillery,  to  which  he  was  nominated  by  the 
King.  He  undertook,  for  the  advantage  of 
the  students  in  these  schools,  the  laborious 
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task  of  redaciDg  into  a  uniform  system  a 
complete  coarse  of  mathematical  study,  in 
which  the  geometrical  method  was  as  much 
as  possible  obseryed,  and  which  is  considered 
as  highly  creditable  to  his  talents  and  exer- 
tions. It  was  entitled  ''Cours  de  Mathe- 
matiqnes,"  4  vols.  8yo.  He  also  published 
an  elementary  work  on  arithmetic. 

In  person  M.  Camus  was  tall ;  his  coun- 
tenanoe  was  agreeable;  his  manners  were 
firm,  and  occasionally  somewhat  warm,  but  he 
was  far  from  being  either  morose  or  yindic- 
tive.  He  was  elected  a  foreign  member  of  the 
Boyal  Society  of  London,  in  January,  1764. 
He  married,  in  1733,  Mademoiselle  M.  A.  M. 
Foorrier,  and  had  four  daughters ;  the  eldest 
of  whom  was  married  to  M.  Pagin,  the  others 
died  young. 

His  last  illness  was  supposed  to  have  origi- 
nated from  a  cold  taken  in  a  professional 
journey  during  the  hard  winter  of  1766,  and 
to  have  been  aggravated  by  affliction  for  the 
loss  of  his  last  surviving  daughter.  He  died 
a  few  months  after  her,  on  the  4th  of  May, 
1768.  He  left  a  variety  of  manuscripts, 
demonstrative  of  his  habitual  diligence  and 
of  the  extent  of  his  researches,  but  not 
deemed  of  sufficient  importance  to  meet  the 
hazards  of  posthumous  publication.-— ^tr^ 
Aead.^  Paris,  1768. 


on  each  other  without  rubbing.  Now  if 
you  firmly  secure  pivoted  arbors  in  each 
of  the  inclosed  wheels,  and  pitch  them  nicely 
into  each  other,  you  will  find  that  either  of 
them  will  drive  the  other. 


I  do  not  recommend  this  form  of  whedi 
for  practical  use ;  it  is  merely  the  one  ex- 
treme of  a  deviation  from  the  best  torn. 
And  the  other  extreme,  namely^  a  full  bosom 
toothy  and  pinions  the  same^  are  both  de-. 
cidedly  wrong.  I  think  I  need  not  go  further 
into  a  discussion  upon  this  point,  as  amongst 
practical  men  these  remarks  are  easily  under- 
stood. 

If  you  think  these  remarks  worthy  a  place 
in  the  journal,  they  are,  together  with  the 
models,  at  your  service. 

I  am,  Sir,  your's  respectfoUv, 

S.  IdMQ. 

Kiogston-on-Thames. 


ADAPTATION    OF   WHEELS   AND 

PINIONS. 

To  the  EdUor  of  the  Horological  Journal 

Sir, — It  is  found  by  experience  that  the 
teeth  of  wheels  and  the  leaves  of  pinions  are 
frequently  much  cut  by  friction  at  the  points 
of  contact.  This  frequently  arises  from  the 
effect  of  bad  pitchings,  but  more  frequently 
'  from  the  fact  that  the  teeth  of  the  wheel  and 
the  pinion  leaves  are  not  adapted  to  each 
other  in  form,  and  consequently  a  rubbing 
instead  of  a  rolling  motion  is  produced. 

It  matters  not  of  what  form  the  wheel  tooth 
may  be,  so  that  the  pinion  leaf  is  adapted  to 
it.  It  is  well  known  that  there  is  a  line  where 
any  formed  tooth  would  roll  on  a  properly 
formed  pinion  leaf  without  rubbing.  Hence 
I  considered  that  a  full  round  tooth  to  pitch 
in  with  a  rounded  pinion  leaf  is  one  extreme 
of  bad  form.  This  practical  mode  of  reason- 
ing may  be  carried  on  from  these  forms  to  a 
full  round  tooth  with  a  linear  pinion  leaf, 
and  thence  to  the  form  which  I  herewith 
inclose  as  being  the  other  extreme.  And  if 
a  good  form  is  wanted,  we  must  seek  it  be- 
tween the  two  extremes,  where  they  shall  jxdl 


In  consequence  of  the  great  presfore  of 
matter  this  month,  we  are  reluctantly  compelled  to 
omit  the  Equation  Tabub  in  the  present  number; 
as  also  the  Abridged  Specifications  of  Patents,  both  of 
which  will  be  resumed  in  our  next  issue. 
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ELEMPOTATiY   PAPFRq  ^^'^^  ^^^  ^^^^  evidently  measure   the  conic 

ELEMENTARY   PAPERS  ^^gj^^  j^  ^jU  therefore  be  to  the  correspond- 

ON   MECHANICS  AND   MATTER  IN  ^"^  f^  °^  ^^^  ^"f.^  ^^  *^'?  angle  at  the  apex 

MOTTr^v  *^          corresponding  angle  at  the  centre  of 

MUIIUW.  ^jjQ  Ij^gQ .    ^jy^  tjjg  developed  arcs  are  also 

(Continued  from  page  19.)  to  one  another  as  their  distances  from  the 

apex,    for    these   distances   are   their    radii. 

Faucault's  Pendulum  Exferiiient--  continued.  Hence  the  conic  angle  is  to  the  correspond- 

Time  in  which  the  JJderidian  line  com^  »°g  P^^ne  angle  (or  angle    of  deviation  on 

ptetes  a  Revolution.— Ab  the  absolute  direc-  ^^«   horizontal  plane)  as  the  radius  of  the 

tion  of  the  oscillations  remains  invariable,  it  ^.^®  ^^,  *^?  ^^°®  *^  *¥  ^^^Tt  ?!  ?^    . 

foUows  that  when  the  cone  of  latitude  has  »^^®  5  ^^^^^  ^  *^®  »'°?  ^^  ^^^  ^^®  P^^® 

turned    through    any    angle,    the    original  \°«^«  />^,  *^®  ^^°®  *^  H"^^-  o^£^°®T^°*^^ 

horizontal  line  must  have  turned  through  an  *^,  ^j^^l®  <5?"*c  *°g\«  is  to  360°  as  the  sine 

equal  angle ;  so  that  when  the  cone  has  made  ^^  ^^If  the  plane  angle  of  the  cone—that  is, 

a  complete  revolution,  the  deviation  of  the  as  the  sine  of  the  latitude  is  to  unity.    Hence, 

path  of  the  bob  from  the  horizontal  line  from  what  is  shown  above,  the  angle  of  deyi- 

amounts  to  an  angle  equal  to  the  plane  angle  *^°^  W  ^^  ^*^,l  P^*^^?.^*^!  ^^^^  one  entire 

given    by    developing    the    coni^l    angli.*  revolution  of  the  earth  is  to  360°  as  the  sine 

This,  it  is  obviois,  ^n  never  amount  to  so  <>^  ^^^  l^^^^"?^  '^  *^  T''^'     ^^^  ^'""^  ?/  *o^^ 

maoh  as  360°   or  a  complete  revolution  of  [evolution    is  24    hours;    consequently  24 

the  Uble,  except  when  the  bob  is  suspended  \^"".  ^^^l^^^  ^1  ^X  ^'''\u^)t         f^  "^ 

over  one  of  the  poles  of  the  earth,  thrconic  ^H  *'"'''  '°  "^^'^^  *^^P^     ""•    ♦if  ??tfT 

surface  then  becoming  a  plane  tangential  to  5??*^  *  complete  revolution  in  that  latitude, 

the  sphere  at  the  pole.    Proceeding  from  this  ^hus,  assuming  the  deviation  to  1^  360«,  we 

extreme  limit  towards  the  equator,  the  angle  ^^^^                                     ^^^ 

of    the  cone  becomes  less  and  less,  till  on    350°  =  x  sin.  lat.  .  • ,  «  =  . in  degrees 

reachiag  the  equator  it  vanishes  altogether,  sin.  lat. 

as  before  remarked, — the  cone  then  becomes  ,        __   24  hours        ^.^^ 

a  cylinder,  and  no  deviation  can  take  place.  .   .  «  —     ^.^^  |^^^ 

It  thus  appears  that  the  angle  of  deviation  And  all  the  more  carefully  conducted  experi- 

in  any  time,  at  any  place,  is  a  plane  angle  ments  justify  this  result,  within  those  limits 

exactly    equal    to    the    development  of  the  of  difference  that  may  reasonably  be  attri- 

corresponding  conical  angle  turned  through  buted  to  the  disturbing  causes  adverted  to 

in  that  time  by  the  rotation  of  the  cone  of  above. 

latitude.  It  remains  to  be  ascertauied  what  We  have  further  obtained,  from  a  few 
part  this  angle  of  deviation  is  of  a  complete  simple  considerations,  the  following  interest- 
revolution,  or  360°.  In  other  words,  we  ing  proposition — namely, 
have  to  ascertain  what  part  of  360°  the  The  length  of  the  arc  of  the  rim  of  the 
developed  angle  of  the  apex  of  the  cone  of  table  subtending  the  angle  of  deviation  at  its 
latitude  amounts  to.  centre,  which  a  pendulum  oscillating  over  it 

Conoeive   an    upright  cone,  unconnected  makes  during  one  rotation  of  the  earth,  is 

with  the  globe,  and  from  its  apex  let  any  two  exactly  equal  to  the  difference  between  the 

straight  lines  be  drawn  along  the  slant  side,  parallel  of  latitude  described  by  that  centre 

intercepting  an  arc  of  the  base.     This  arc  and  the  parallel  described  by  the  extremity 

will  measure  a  certain  angle  at  the  centre  of  F  of  the  meridional  diameter  of  the  table, 

the  base.     Measure    from  the  apex   along  Draw  P  c,  PV,  perpendiculars  upon  the  axis 

either  of  the  two  lines  drawn  from  it  a  length  of  the  earth  (see  last  diagram),  and  P  D 

equal  to  the  radius  of  the  base,  and  describe,  parallel  to  the  axis  N  S.     It  has  been  proved 

with  this  length  as  radius,   a  circular  arc  above  that  the  angle  of  deviation  in  one  revo- 

limited  by  the  two  straight  lines  on  the  eone.  lution  of  the  earth  is 


The  proper  distinction  most,  of  course,  be  observed 


P'c'  P'D 

360«  sin.  N  =  360  ^;r^=  360 


FN  FP 


by  the  reader  between  the  ••  imgle  of  the  cone »;  and  i  ^his  angle,  multiplied  by  the  radius  P  F  of 
the  *•  conical  angle."  The  angle  of  the  cone  is  the  1,  .  v?  j  u  o.i>i{/«  ^a  ♦!,  ^  jt  ^*, 
plane  angle  of  the  isoicelcstriaSgle  which  the  section  '■  the  table,  and  by  3*1416,  and  the  product 


of  the  cone  throuRh  its  axis  presents;  the  conical  angle 
is  the  angle  at  ue  vertex,  formed  by  the  surface  of 
the  cone.  If  this  surface  be  cut  along  the  straight 
lino  which  may  be  conceived  to  generate  it,  and  then 
the  surface  developed  or  unfolded  into  a  plane,  the 
conical  angle  will  become  an  eqaivalcnt  plane  angle. 


divided  by  180®,  is  the  arc  of  the  rim  of  the 
table  subtending  it ;  that  is,  the  measure  of 
this  arc  is  2  F  D  X  3*1416.  But  twice 
F  D  is  the  difference  between  the  diameter 
of  the  two  parallels  described  by  P  and  P*. 
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Hence  the  arc  that  measures  the  angle  of 
dcYiation  in  one  revolution  of  the  earth  is 
equal  to  the  diflference  between  the  two  cir- 
cumferences described  by  P  and  P'.  And 
the  arc  of  deyiation  due  to  any  portion  of  a 
complete  reyolution  of  the  earth  is  equal  to 
the  difference  between  the  two  portions  of 
parallels  described  by  P'  and  P^. 

The  same  conclusion  may  be  obtained  by 
aid  of  considerations  still  more  simple.  It  is 
plain  that  the  difference  between  the  circum- 
ferences of  any  two  equidistant  circles  on  the 
surface  of  a  cone  is  always  the  same ;  hence, 
if  a  circle  be  described  about  the  apex,  with 
a  radius  equal  to  P  P,  the  circumference  of 
it  will  be  equal  to  the  difference  between  the 
two  circumferences  described  by  P  and  V. 
But  this  same  circumference,  when  the  cone 
is  developed,  is  the  arc  of  deviation,  on  the 
table,  due  to  a  complete  revolution  of  the 
earth ;  hence  this  arc  must  be  equal  to  the 
difference  between  the  two  parallels  described 
by  P  and  P'  in  a  complete  revolution. 

It  thus  appears,  not  only  that  the  pen- 
dulum experiment  affords  ocular  demonstra- 
tion of  the  rotation  of  the  earth,  but  that  it 
moreover  exhibits  to  us  the  actual  velocity, 
in  linear  measure,  with  which  the  point  P' 
proceeds  in  advance  of  P.  It  is  the  velocity 
with  which  the  are  of  deviation  increases. 

If  the  length  of  this  arc  described  in  any 
interval  of  time  be  measured,  we  may  readily 
deduce  the  arc  that  would  be  described  in  a 
complete  revolution  of  the  earth.  If  the 
length  of  this  arc  be  taken  for  the  circum- 
ference of  an  entire  circle,  the  diameter  of 
that  circle  may  be  inferred.  This  diameter 
applied  as  a  chord  to  the  circle  of  deviation 
will  subtend  an  arc  of  it,  the  degrees  and 
minutes  of  which  will  be  double  the  latitude 
of  the  place.  And  thus  we  may  conceive  it 
possible,  that  a  person  conveyed  to  a  dungeon 
in  some  unknown  part  of  the  world,  with  a 
piece  of  string  and  a  weight  at  hand,  might 
form  an  estimate  of  the  latitude  of  his 
position. 

Application  to  an  Unexplained  Pheno^ 
menou  m  Falling  Bodies. — The  idea  of  the 
oone  of  latitude  will  subserve  the  purpose  of 
accounting  for  a  drcurostanoe  in  the  late 
M.  Oersted's  experiments  on  falling  bodies 
hitherto,  we  believe,  involved  in  some  obscu- 
ri^.  The  following  experiment  is  from  the 
Literary  Gazette,  of  March  22,  1851  :— 

''  One  of  the  most  important  observations, 
first  made  by  Oersted,  and  since  then  con- 
firmed by  others,  was,  that  a  body  falling  from 
A  height  not  only  fell  a  little  to  the  east  of  the 
true  perpendicukr  (which  is,  no  doubt,  due 
to  the  earth's  motion),  but  that  it  fell  to  the 


{ south  of  that  line :  the  cause  of  this  is  at 
i  present  unexplained.  It  is,  no  doubt,  oon- 
I  nected  with  some  great  phenomenon  of  gravi- 
I  tation  which  yet  remains  to  be  discovered." 

The  explanation  of  this  phenomenon  is 
very  easy.  Suppose  a  heavy  body  to  be  let 
fall  from  a  point  at  a  considerable  height 
verticaUy  over  P.  When  it  is  lAt  go^  the  body 
will  have  a  progressive  velodtv  towards  the 
east  greater  than  the  velocity  of  P  at  the  fiwt 
of  the  vertical ;  and  this  velocity  it  will  pre- 
serve throughout  its  descent,  which,  fixxn  the 
nature  of  gravity,  must  be  in  a  vertical  {dane 
through  P  C,  C  being  the  centre  of  the  earth. 
Now  the  point  P,  at  the  foot  of  the  Tertkal 
line,  recedes  from  this  plane^  towards  the 
north,  during  the  descent  of  the  body ;  it 
always  keeps  in  the  plane  through  Pe,  and 
perpendicular  to  the  axis  of  the  earth,  and 
describes  a  circle  whose  radius  is  c  P  on  the 
cone  of  latitude.  The  body,  thereforei  must 
necessarily  fall  towards  the  south  of  P,  as 
well  as  towards  the  east.  If  the  experiment 
be  made  in  south  latitude,  the  deviation  will, 
of  course,  be  north  instead  of  soutlu 

It  is  plain  that  in  Oersted's  experiment  the 
falling  body,  by  the  rotation  of  the  earth,  and 
therefore  by  its  own  more  rapid  easterly 
motion,  had  advanced  more  towards  the  east 
when  it  reached  the  ground  than  the  point  P 
at  the  foot  of  the  vertical,  but  it  had  not 
advanced  at  all  towards  the  south ;  it  was  the 
foot  of  the  vertical  (the  point  P)  that  had 
receded  towards  the  north. 

These  experiments  prove  in  the  most  satis- 
factory manner  that  the  earth  really  rotates  on 
its  axis.  We  are  made  sensible  of  this  rota- 
tion in  other  ways  also.  **  It  is  well  known  to 
engineers,  that  when  railway  carriages  are 
going  north,  their  tendency  is  to  run  off  the 
rails  on  the  east  side,  but  when  the  tnin  is 
going  south,  their  tendency  is  to  run  off  on 
the  west  side  of  the  track— that  is,  always  on 
the  right  hand."  *  In  the  former  case  the 
train  at  starting  is  moving  eastward  with  a 
velocity  greater  than  that  with  which  any 
more  northerly  point  of  the  track  moves ;  and 
in  the  latter  case,  it  is  moving  more  slowly 
towards  the  east  than  any  more  southerly 
point  of  the  track,  and  hence  the  unifonn 
tendency  to  escape  the  confinement  of  the 
rails  towards  the  right. 


•  Mauet's   "  Physical  Geography  of  the  Sea," 
page  39. 

(To  be  etmHmued,) 
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FDRTHBR  RBMARKS  ON  necessarily  be  carried  a  shorter  distance  by 
the  same  power,  and  the  arc  of  vibration, 
which  was  originaUy  480  degrees,  wiU  be  now 

radticed  to  360  j  still  the  same  power  will  be 

■n*  M,  rn.=,..  w-ft™=.«  ^™"8  ""^  "^"^  amount  of  work,   only  the 

By  Mr.  C^m.„  Fromhak.  ^^^^j  ,„^  ^^^j^^  ^.^^  ^  differently  sppor- 

Tailit  Editor  of  ihtJlardogieaiJatimai,  tioned  among  themaelTos.    If,  however,  thia 

Sir,— I  fear  that  my  remarks  upon  the  ^^'^^  ^"^  aUowed,  my  Tables  would  cease 

momentum  of  the  balance  at  page  157,  may  ^  ^  a  ™'e  and  a  guide  ;  for  experience  baa 

lead  to  some  miseouoeption  of  the  .ubioct.  ■"•■"■"•"'y  dotemlned  that  each  bahmoo 

The  momentum,  or  work  which  I  love  pro-  ""'  ""?  '  ""*"  ■"  "f  vibration,  or  no 

scribed  for  every  baUnce  to  do,  according  to  5<>»d  "»"lt  can  be  permanently  maintained ; 

the  nature  and  power  of  the  watch,  is  based  "V*  ™7  expenence  has  convinced  me,  that 

upon  a  certain  »»ed  ejtonl  of  aro  of  vibra-  ™°  *'"  "?"  ""  '»«°  "^U  "oculed,  the 

tion,  vi«. ;  pocket  chronometen,  IJ  tnms,  or  "'"tmni  of  tho  balance  should  alter  very 

840  degrees  on  each  side  of  the  quiescent  "ttle,  »ven  after  two  yean  going, 
point;   duplex,   l^V  ;  levers,  li  ;  and  half-        "  "S  very  remarkable  to  observe,  how  much 

seconds  marine  chronometers,  li-   For  which  ^^  ieimta  mcrease  m  effect  as  the  oil  begins 

Utter  a  special  Table  has  been  calculated,  as  f°>'"';'^^°»  "'  '"'^'^  "^  escapement  has  been 

that  extent  of  vibration  would  not  be  suitable  '"..  ^^^'^  too  much  drop,  or  the  wheels  and 

to  the  other  trains  without  an  altered  balance  1""°"  "'  "f  J  l»i  "l»pe  &c  ,  &c.— defects 

spring  ;  whlhil,  with  this  exception,  in  sU  the  "'';™  '?»°  make  themselves  known  and  felt, 

other  series  of  trains  the  balance  spring  must  f  ™  ■'"?''  J"  '¥  «"«'  »''"'  "=""'  ■•  "'•"' 

bo  either  the  same  identical  spring,  or  one  J""™''tal  than  in  the  pmion,  and  as  much 

perfectly  similar  thereto  in  strength  ;  so  that  !"  '™  P"  °'°'  ^""  "''  '''  '""^ 

the  baUnce  spring   may  bo  considered  as  wm  this  cause. 

equivalent  to,  or  to  have  a  determinate  rela-  ,    "°  subject  has  received  greater  attention 

tion  lo  the  mainspring  ;  or,  in  other  words,  a  '"  ";'  f}"'  mechamcal  ages  than  the  forms 

certain  strength  of  balance  spring  is  in  accord-  "J"""  '•>'  »•  teeth  of  wheels  and  pinions, 

■nee  with  a  certain  amount  of  momentnm,  '  !!?"  fcimined  the  teeth  of  some  of  the  old 

whatever  train,  diameter  and  weight  of  ba-  milf-wn^ts    wheels    with    boxwood   cogs, 

lance  may  be  employed,  to  suit  tho  judgment  V""?-  f""  ?i»"  «  action,  have  not  shown 

of  the  workman,  mean  time  being  left  to  '»«  ■l'g>"e«'  ■'""'•^  "tiU  continued  to  gear 

setUe  the  rest.  ""''  •  '"»»"'  '""'"B  contact. 

Tho  momentum  of  the  balance  is  repre-     ,f  8°?^  watch  should  never  have  a  pinion 

sented  by  the  weight  in  grains  multiplied  by  »  '""  "'"'  '^'  ""'  ^™8  "'"  ^<""*'  »«™1">' 

the  squiieofthevelccit;;  and,  in  order  that  "»'  oommences  to  drive  behmd  tho  line  of 

tho  resnltmg  number  which  expresses  it  m.y  '^"'^  |«»  '■""•L",""     on  Wstchmakiog , 

not    come    out    inconveniently    large,     the  »o  ah»  Professor  Will,,  on  the  Princ.pfc.  of 

diameter  is  best  taken  la  decimal  parts  of  an  Mechanism;  but  a  vi.it  to  King's  College, 

Inch,  tho  Ume  with  reference  to  Se  second,  "l'"=  "■""I",""  after  knowledge  is  always 

and  the  arc  of  vibration  with  reference  to  tho  »■;"  ""'""ly  received,  will  afford  a  very 

entire  circle  of  360  degrees.    For  insuncc.  If  »«iualilo  lejuon  upon  this  interesting  subject. 

a  pocket  chronometer  make  18,000  vibrations  *"«'  <»«"teable  trouble,  I  succeeded  in  get- 

p«r  hour,  300  per  minute,  or  5  beats  in  every  "°8  ""'  ?'  *e  Lanoisbire  wheel-cutters  to 

two  seconds,-  carry  a  balance  of  1  inch  diame-  ?"'?  »"' ""  ""Skat  theory  of  wheel-cutting ; 

ter  and  25  grains  weight  through  an  are  of  '»''  ".»'=?•  ?""  »"  oonslanlly  urging  upon 

vibration  eqnal    to    li  parts    of  a  circle,  them  its  .mporlance,  and  are  narrowly  look- 

ita  momentam  will  be  represented   by  thi  >nB  "I*"  ttan.  from  the  difficulty  of  making 

number    7-111I   io.;    for    the    velocity  is  outt.is  of  the  proper  shape,  and  the  »lra  ciro 

hm      «.      <i.c)>.  required  lu  uaiDg  them,  they  soon  fall  into  the 

1    X   i   X   5  =    ,''y    and    the    velocity    ^  old  habit  of  cutting  the  teeth  in  the  shape  of 

squared    multiplied    by    25    grains  weight  a  pear  inBtead  of  that  of  a  willow  leaf,  which 

^ -rs  **  A  X  25  ^  ^^*  or  7'lill  &c.  But  is  a  very  close  approximation  to  general  truth 

if  we  wish  to  increase  the  weight,  say,  lo  44i  and  requirement.      It  is  very  rcmarkablo  to 

grains,  keeping  the  same  diameter,  wo  must  observe  how  this  aod  other  popular  talluciea 

employ  a  atrouger  balance  spring  if  we  desire  are  perpetuated  and  handed  down  from  ons 

the  same  extent  of  vibration,  or,  retaining  the  to  another  almost  without  enquiry  ;  and  how 

same  balance  spring,  the  increased  load  will  otlen  an  able  workman  allows  liimseif  to  bo 

,  Tccond^  lut'onlj  "'Ppc^  "P  by  a  pebble  from  the  want  ol  u 
little  reflection. 
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fOorl.lllS: 


The  great  wheel  is  the  first  transfer  of 

power  from  the  barrel,  and  as  every  defect  in 
the  gearing  becomes  much  aggravated  by  the 
time  it  has  reached  the  escapement,  I  make  it 
a  rule  to  have  the  acting  part  of  the  tooth  of 
the  most  perfect  shape,  and  the  spaces  with  a 
hollow  circular  bottom,  which  gives  to  the 
base  of  the  tooth  a  pyramidical  form,  and  con- 
tributes to  its  strength  as  well  as  to  its  proper 
shape. 

I  have  often  been  told  by  some  persons  that 
power  is  obtained  by  large  wheels,  and  by 
others,  that  it  is  got  by  small  wheels.  These 
are  popular  fallacies,  for  there  are  no  means 
of  creating  power  except  by  a  larger  barrel 
and  consequently  a  stronger  mainspring  ;  but 
there  are  many  ways  of  wasting  it,  such  as 
by  badly  shaped  teeth  and  pinions,  too  much 
drop,  more  especially  in  the  escapement. 
Small  wheels  are  useful  for  packing  the  wheel- 
work,  and  more  necessary  in  three-quarter 
plate  watches  than  in  those  with  whole  plates, 
and  on  the  other  hand  large  wheels  admit  of 
a  greater  number  of  teeth ;  but,  whether 
large  or  small  the  power  is  the  same  so  long 
as  the  wheel  and  its  pinion  bear  the  same 
relative  proportion  to  each  other. 

I  used  to  attach  undue  importance  to  the 
weight  of  the  wheel-work  ;  but,  upon  exa- 
mination, I  found  the  same  work  done  in 
a  large  carriage  clock  wherein  the  wheels  are 
clumsy  and  heavy,  as  in  the  fair  average  of 
ohronometers  and  watches^  which  carry  the 
exact  proportion  of  balance  as  to  weight  and 
diameter  due  to  their  respective  barrels. 

Charles  Frodsham. 

84,  Strand,  London, 

15th  September,  1860. 


BEMARKS  ON  MR.   FRODSHAM'S 

PAPERS. 

To  the  Editor  of  the  Horohgtcal  Journal 

Sir, — I  have  read  with  interest  thd  papers 
by  Mr.  Frodsham  which  appeared  in  the 
July  and  August  numbers.  Anything  com- 
ing from  so  high  an  authority  cannot  but  be 
welcomed  by  those  engaged  in  the  manufac- 
ture of  chronometers,  and  read  with  profit  by 
those  who,  as  a  matter  of  pleasure  or  busi- 
ness, take  a  scientific  interest  in  the  subjects 
of  horology.  Having  had  some  experience 
in  rating  as  well  as  in  using  chronometers^ 
I  beg  to  offer  a  few  remarks. 

Mr.  Frodsham  states  that  the  mean  tem- 
perature of  the  navigable  ocean  ranges  from 
60  to  80  degrees.  This,  to  say  the  least,  is 
misleading.  It  is  well  known  that  on  voy- 
ages  to  Australia,  round  Cape  Horn,  or  even  to 


the  northern  ports  of  the  United  States  and 
those  of  British  America,  to  say  nothing  of 
the  Baltic  and  White  Sc^is,  to  whaling  and 
sealing  localities,  temperatures  are  frequently 
experienced  as  low  as  40^,  and  even  the  freex- 
ing  point  is  not  uncommon,  both  in  the  water 
and  the  air.    No  doubt  the  temperature  of 
the  cabin,  in  which  the  chronometer  is  pkoed, 
is  seldom  so  low  as  that  of  the  external  air ; 
but  in  some  localities  and  ports  the  tempera- 
ture in  the  cabin  is  often   100^  or  more. 
Hence,  though  the  chronometer  may  eaeape 
the  extreme   cold  by  taking  care  to  keep 
up  the  temperature  artificially,  by  means  of 
a  fire  day  and  night,  no  precaution  can  pre- 
vent   it    being   affected    by  extreme    heat 
There  can  be  no  dispute  that  chronomelm 
intended    for    long   voyages,  during  whicJi 
nearly  all    vicissitudes  of    climate  may  be 
experienced,  should,  if  possible,  maintain  a 
constant  rate  in  all  temperatures  between  40® 
and  100<>.     Ships  making  polar  voyages,  and 
those  constantly  engaged  in  tropical  r^oas, 
should  carry  chronometers  which  have  been 
compensated  specially  for  low  or  high  tem« 
pcratures,  as  the  case  may  require. 

Those  who  have  had  the  opportunity  of 
testing  the  performance  of  chronometers  in 
temperatures     varying    from    AO^    to    100® 
know  perfectly  well  that  they  never  have  the 
same  rate  of  gain  or  loss  throughout  that 
range,  not  even  those  which  are  fitted  with 
auxiliary  compensation  balances.     With  the 
ordinary  compensation  balance  the  change  of 
rate  for  change  of  temperature  I  believe  to 
be  somewhat  like  this : — Suppose  the  instm- 
ment  to  keep  mean  time  in  60^,  in  40^  and 
80^  it  will  lose  from  one  to  two  seconds  daily, 
althoufi;h  the  compensation  be  as  well  effected 
as    possible.    If  it    has  been    indifferently 
adjusted  and  compensated,  it  will  lose  much 
more.     Or,  to  state  the  case  in  a  difierent 
manner,  if  the  chronometer  were  ''timed'' 
for  two  temperatures,  as  50®  and  70®,  it  would 
gain  on  its  rate  in  the  intermediate   tempe- 
ratures, and  lose  in  the  extreme  temperatures. 
Mr.  Frodsham  instances  the  performance  of 
several  chronometers  which  went  to  Jamaica. 
These,  I  conclude,  were  "  timed  "  for  about 
55®  and  80®,  and  in  34®  lost  on  their  rates 
2\7,  and  in  68®  gained  only  0\4.     I  should 
have    expected    the  change    to    have   been 
greater. 

Although  the  ordinary  compensation 
balance  is  thus  defective,  I  do  not  know  of  any 
improvement  on  it  which  I  should  consider 
safe,  were  I  in  charge  of  a  ship  ; — and  "  I 
would  never  trust  myself  to  sea  with  any  of 
them."  The  fact  is,  no  auxiliary  compensa- 
tion balance  has  been  invented,  which  is 
sufficiently  stable  in  construction  and  scien' 
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other  plank,  not  lees  than  half  an  inch  in 
thickness,  and  let  it  be  aawn  or  otherviie 
exactly  shaped  to  those  curves,  see  Jig».  4 


iU 


and  5 ;  the  first  of  which,  being  of  the  some 
curvature  with  the  pitch  line  of  the  pinion 
C  D,  and  the  second,  the  same  sweep  as  that 
of  the  wheel  A  B,  a  hole  must  then  be  bored 
obliquely  in  each,  commencing  &  qnorter  of 
an  inch  I'rom  the  edge  on  one  side,  and  termi- 
nating on  the  opposite  side;  into  each  of 
which  holes  a  nail,  &c.  must  be  driven  until 
the  points  project  a  little  below  the  holes,  as 
at  E  £.  These  points  must  then  be  filed,  so 
as  to  leave  them  exactly  in  the  peripheries 
of  the  circles,  just  long  enough  to  make  an 
impression  upon  any  plane  surface  placed 
beneath  them,  and  must  be  rounded  and 
made  conical,  so  as  to  trace  a  smooth  even 
line.  Then,  after  having  rubbed  the  side  or 
drcular  edges  of  the  segments  with  pow- 
dered resin,  fix  the  segment  {^Jig<  4)  fast  upon 
the  pitch  line  of  the  pinion  ;  and  apply  the 
tracing  point  in  the  other  segment  \fy.  5) 
successively  to  all  the  divisions  of  the  teeth 
in  the  said  pitch  line,  and,  pressing  its  edge 


close  to  the  edge  of  the  fixed  segment,  ciue 
it  to  roll  or  revolve  about  it,  without  sUwing 
one  way  or  the  other,  until  it  shall  bare 
described  the  curves  proper  for  all  the  te^ 
of  the  pinion.  Then,  taking  off  the  small 
segment  from  the  pinion,  fasten  the  larger 
one  upon  the  pitch  line  of  the  wheel,  and 
proceed  to  describe  the  curves  of  the  tMth 
of  the  wheel  with  the  tracing  poiat  in  tht 
small  segment,  exactly  in  the  same  nwniwir 
OS  those  of  the  pinion. 


ABBIDaUEHTSlOF 

SPECIFICATIONS  OF  PATENTS 

BBLATIHO  TO  WA.TOHXS,  CLOCKS,  AMD  OTBa 


(CbnttHBed/roM  pagt  140,  twi  iL) 

1637,  November  3.— No.  74S8. 

G0WLA2ra>,  JxMBS.— 1.  The  curomnnkstiait  of 
motion  or  impulses  to  the  balance  directly  Ihroogh 
the  medilun  of  the  balance  ipriug,  whethor  aecardiiif 
to  anj  of  the  modification!  iboirn  ia  the  Bpedfleatim, 
OT  bj  an  altecnadDg  lever,  or  in  any  fit  and  propec 
manner. 

3.  A  rsTolTins  escapement  bar,  and  a  locking  rim. 

[Printed,  li.  lif.] 

183B,  Jims  9^No.  7t78. 

HACSET.EDiriBiiJoBX.— The  patentee  deteribei 
hi*  claim  Bi  :—••  Two  detcnia  npon  aeparate  axlei, 
"  which  give  me  the  adTantage  of  onng  Tei7  delieala 
"  apringg,  and  of  locking  the  pallet  wheel  verj  near  to 
"  the  cenLra  of  a  circular  detent,  and  of-tmloding  it 
"  without  passiog  the  reige  faithar  than  ia  reqsidle 
"  in  other  diroDometer  eact^Mimen  t«,  ao  that  the  balanee 
"  i*  lew  opposed  in  ruaing  the  locking,  and  in  ill 
"  return  alter  recdring  the  impnLie,  faj  which  meani 
"  the  Mue  mean  power  is  enabled  to  cany  a  Bodt 
"  hearier  balance." 

[Prinled,  bd.  Boo  Beportory  of  Aits,  toL  II  (mv 
»tTit»\  p. 93] 

1B38,  September  13.— No.  7807. 

MASSBT,  EowABD.— 1.  A  new  verge  for  the 
common  balanee-wbecl  watch.  Notches  an  cnt  to 
receive  the  pallets,  which  are  made  of  ruby  or  otbff 
stone  anfflcientl7  hard,  and  are  cemeutod  in  the 
□otchei. 

9.  A  detached  marine  chronometer  cscapenMSt, 
baring,  instead  of  atraigbt  iprings,  springa  made  in 
the  same  manner  as  common  pendnlnm  springi, 

3,  Watch  escapement  to  drop  seconds.  The  wbcel, 
made  simitar  to  a  dapioz  wheel,  has  two  paUeta  acting 
on  iL  The  leading  pallet  acts  as  a  locking  pallet 
onlj  on  the  citcmol  tooth  of  the  wheel,  and  when 
this  is  nnlocked  tho  wheel  falls  on  (he  receinng  paUdi 
and  on  tbc  return  of  tbe  JjoUnco  it  commnnicaMs  the 
whole  or  nearly  tbc  whole  of  the  impolsc  in  one  ribn- 
tion  instead  of  two. 
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^  The  applkation  of  tn  endl««s  chain  and  polleyB 
to  dodu  made  iriili  fiiMe  or  band,  lo  that  the  kej,  id 
ocder  to  wind  up  the  initrnmeiit,  ii  applied  in  (be 
Masd  of  the  watch,  being  particnlarlj  adapted  lo 
elockj  with  glau  ahadei  otst  them. 

[Frinted,M.] 

1838,  Norember  IS.— No.  78T4. 

HACDOWALI^  JouPB  Edsh.— The  object  of 
Ae  invandoD  ii  to  rsdnee  the  nnmber  of  impaliee  bf 
lAich  the  eecapement  axil  i»  canted  to  make  a  re- 
vdntion  ]  Iho  number  being  reduced  to  three,  two,  or 
mm  one.  On  the  cylinder  on  the  balance  axit  ii  at) 
Indined  plane ;  on  the  axii  on  which  (he  locking 
piece  it  llzed  ii  ■  screw  with  a  projecting  flange,  and 
when  the  locking  piece  ii  unlocked  thia  flange  roUi 
down  the  inclined  plane.  The  nnmber  oi  degree*  of 
ta^olae  will  depend  apon  the  qnantitj  of  space  which 
die  inclined  plrae  extendi  orer  on  the  cf  Under. 

[Printed, !(,  Id  See  London  Jonmal  (iVfvtiM'i), 
TOL  14  (cDSf oirud  Mriu),  p.  3SI.] 


1B39,  Jane  27.— No.  8184. 

NXWTON,  WiujAH.— LnproTementa  in  the  con- 
abaction  of  nm  dials,  canslBting  of  certain  mBchineiy, 
om  which  the  plate  and  goomon  of  a  nin  dial  ia  to  be 
mounted  foe  the  puipoee  of  adjuting  the  poaition  of 
tlw  dial  plate  according  to  the  Tarjing  difference 
between  Klar  time  and  mean  time.  The  dial  plate  ia 
placed  on  a  moTaable  loddle  or  eaiel,  and  on  the 
flzed  hame  of  the  apparaloa  ii  a  toothed  wheel,  with 
■  graduated  circle  on  ite  face  dirided  into  36S  parts 
la  i^reeent  the  daji  of  the  year.  On  the  plate  of 
the  toothed  wheel  is  an  excenlric  plate,  tbe  edge  of 
wUch  is  cnrred  in  snch  a  manner  that,  with  respect 
to  each  diriaion  of  the  circle  of  days  brooght  nnder  an 
index  or  pointer,  the  said  corre  pretenu  for  ereiy 
d^  a  projection  or  difference  of  radios  corresponding 
ezBctlj  with  the  difference  between  the  solar  and 
mean  timci  A  bent  arm  connects  this  with  the  saddle 
or  easel,  and  forms  a  lever  by  which  the  dial  is  with 
the  saddle  or  easel  occasionally  moTcd  in  a  YibnUoi7 
dbwtion,  K>  as  to  be  placed  at  different  inclinations 
to  the  horizontal  plate. 

[Rrinled,  7d,  See  London  Journal  (JVirutoii'4),  vol. 
.18  icOBJointd  lentM),  p.  3S2 ;  and  InTenlon' 
AdTOcate,  ToL  S.  p.  36.] 

18S9,  Jatj  6.— No.  8143. 

PBILCOX,  Qbokob.— "  Tbe  patent  diamond  lever 
"eecapement."  The  detent  or  balance  lever,  which 
neeiTsa  its  Impulie  from  the  impelling  lever,  is  called 
faj  the  inventor,  from  its  pecnlEar  form,  "  tbe  diamond 
kver ;"  the  part  worked  upon  consisting  of  two  side* 
at  a  dight  angle  lo  each  other,  so  that  there  are  three 
points  of  contact  between  the  two  levers. 

[Printed,  HL  See  Bepcrlory  of  Arts,  voL  17  («• 
uritt),  p.  ai  ;  London  Jonmal  (Amtm's),  vol. 
1 6  (amjoimtil  »tritt\  p.  398 ;  and  Invenlon'  Ad- 
vocate, vol  2.  p.  13S.] 
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For  October  1860. 

At 
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of 
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Week 
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AppuvntTlm. 
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HiuTim.. 
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1. 

Mod... 

1 

10  27*66 

0*787 

10  27-80 

Taea.. 

2 

10  46*54 

0*773 

10  46*68 

Wed,. 

3 

11     5*09 

0*759 

11     5*23 

Thurs. 

4 

11  23*30 

0*743 

11  23*45 

Fri.,.. 

5 

11  41*14 

0*726 

11  41*28 

Sst.  .. 

6 

11  58*57 

0*709 

11  58*71 

Sun... 

7 

12  16*60 

0*691 

12  15*74 

Mon... 

8 

12  32*18 

0*673 

12  32*32 

Tues.. 

0 

12  48*30 

0*653 

12  48*44 

Wed.. 

10 

13    3*96 

0*632 

13    4*10 

Thurs. 

11 

13  19*11 

0*611 

13  19*25 

Fri.  .. 

12 

13  33*77 

0*589 

13  33*90 

Snt.   .. 

13 

13  47*90 

0*566 

13  48*03 

Sun... 

14 

14     1*48 

0*643 

14     1*61 

Mon... 

16 

14  14-52 

0*520 

14  14*64 

Tues.. 

16 

14  26*99 

0*495 

14  27*11 

Wed.. 

17 

14  38*88 

0*470 

14  39*00 

Tbpra, 

18 

14  50*17 

0*445 

14  50*28 

Fri... 

19 

15     0*86 

0*419 

15    0*96 

Sat... 

20 

15  10*92 

0*392 

15  11*02 

Sun. .. 

21 

15  20*35 

0*365 

15  20*44 

Mon... 

22 

15  29*12 

0*338 

15  29*20 

Tues. . 

S3 

15  37*24 

0*310 

15  37*32 

Wed.. 

24 

15  44-67 

0*281 

15  44*74 

Thurs. 

25 

15  51*41 

0  251 

15  51-48 

Fri.  .. 

£6 

15  57*43 

0*221 

15  57*49 

Sat.  .. 

27 

16    2*74 

0*190 

16    2*79 

Sun.  .. 

28 

16    7*30 

0-158 

16    7*34 

Mon... 

39 

16  11*11 

0-126 

16  11*14 

Tue«.. 

30 

16  14*13 

0-093 

16  14*15 

Wed... 

31 

16  16*37 

0-060 

16  16*39 

TO  CORRESPONDENTS.  Jft 
AU  Cammaicatiau  jar  thU  Jbirraal  $hoiild  bt  ad- 
drtMud  lo  Ot  EDnon,  at  Ihe   Qffee,  S3,  Northamp- 
ton Bquan),  ClerkenweU. 

N.  B.  -Advertisements  to  be  inserted  Id  the  Journal 
must  be  received  before  the  SSth  of  the  month. 
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Fuilhtt  partieolars  may  be  obtained  of  the  Hon.  Secretory,    at  the    Office   of  the 

3B  Northai^ton  Square,  CletkenweU,  E.  C. 


[Tm  HoiMAsiou  JoviMu,  Oat,  l,  lata 


TBI  HosQUMiau.  Joi 


Not.  1,18«).} 


THE  HOSOLOaiCAL  JOURNAL* 


2d 


ELRMBNTABY   PAFEB8 

ON  MECHANICS  AND  MATTER  IN 

MOTION. 

(^OnUmued  Jram  page  18.)]; 

NOTB  OH  THB  PUDULITX  ExPBRDfBHT. 

The  annexed  figure  will  give  a  saflScient 
idea  of  the  manner  in  which  the  pendalom 
experiment  may  be  exhibited. 


The  interesting  oonclasion  arrived  at  (p.  18, 
No.  26,  YoL  iii.),  in  reference  to  the  time  in 
which  the  horizontal  meridian  line  performs 
a  complete  revelation,  is  rendered  somewhat 
obsonre  by  a  clerical  error  which  we  beg  here 
te  correct.  Instead  of  *'  angle  of  deviation," 
(page  17,  line  9),  it  should  have  been  *'  angle 
at  the  base  ;**  and  a  little  lower  down  (line  18), 
"  («)"  should  be  "  or."  The  general  conclu- 
sion arrived  at  in  the  text,  is,  that  the  angle 
of  deviation  of  the  horizontal  meridian  from 
its  first  position,  is  to  the  corresponding 
angle  of  revolution  of  the  earth  about  its 
axis,  as  the  sine  of  the  latitude  of  the  place 
is  to  unity,  that  is— 

angle  of  deviation  •     ,   T     , 

— - — r ; — r—    =  sm.  latitude. 

angle  of  revolution 

Hence  the  angle  of  revolution  of  the'earth  in 

any  time  being  represented  by  x,  we  have 

generally — 


^  angle  of  deviation 

~*        sin.  latitude 
So  that  when  the  horizontal  meridian  has 
completed  an  entire  circuit,  that  is,  when  the 
angle  of  deviation  is  360^,  we  have,  as  in  the 

text- 
sea^  24  hours 

X  ^-^— —  —  ■ 

sin.  lat.  sin.  lat 

In  the  article  here  referred  to,  the  name  of 

^' Foucault,*'  has    been    inadvertently    spelt 

«  Faucault." 


EXPLANATION  OP  TERMS  IN 
NAUTICAL  ASTRONOMY. 

What  are  called  the  heavenly  bodies  appear 
to  an  observer  on  the  earth  to  occupy  a 
surrounding  spherical  concavity,  at  the  centre 
of  which  our  planet  is  placed.  The  phenomena 
of  their  rising  and  setting  are  appearances 
which  necessarily  present  themselves  in  con- 
sequence of  the  rotation  of  the  earth  about 
its  axis.  This  apparent  concavity  is  called 
the  celestial  sphere,  and  the  imagination  traces 
upon  it  a  variety  of  circles  anakgous  to  those 
conceived  to  be  traced  on  the  terrestial 
globe. 

To  assume,  however,  that  what  we  call 
the  starry  heavens  is  really  a  concave  sphere, 
whose  centre  coincides  with  that  of  the  earth, 
and,  therefore,  that  all  the  celestial  bodies 
situated  in  it  are  at  equal  distances  from  that 
centre,  would  be  to  oppose  what  is  well  known 
to  be  truth ;  but  the  part  of  Astronomy  with 
which  we  are  at  present  concerned  is  occu- 
pied mainly  with  appearanees,  not  with  reali- 
ties ;  or  we  should  rather  say,  it  is  chiefly 
occupied  with  the  consideration  of  those 
astronomical  phenomena  which  are  indepen- 
dent of  actual  distances,  and  which  would 
equally  present  themselves  were  these  dis- 
tances other  than  what  they  are,  or  all,  as 
they  appear  to  be,  the  same. 

The  learner  will  readly  perceive  how  this 
assumption  of  a  surrounding  celestial  sphere 
is  perfectly  consistent  with  correct  deductions 
in  certain  departments  of  astronomy — all  those 
departments,  for  instance,  which  regard  only 
the  angular  distances  of  the  stars  from  one 
another,  or  from  the  imaginary  circles  before 
alluded  to.  The  angular  distance  of  two 
objects,  whether  on  the  earth  or  in  the 
heavens,  b  the  angle  formed  at  the  eye  of  the 
observer  by  lines  drawn  to  it  from  the  objects 
observed.  If  one  or  both  of  these  objects 
move  nearer  to  the  eye,  along  the  line  of 
vision,  or  recede  further  from  it,  it  is  plain 
that  the  angular  distance  of  the  two  must  re- 
main the  same  ;  the  objects  cannot  in  this  way 


so 
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iocreaaa  or  dintiiniBb  their  angular  aeparation. 
The  observer  therefore  may,  if  he  please, 
consider  the  Hnear  distanoes  of  the  two  objects 
from  his  eye  to  be  the  same. 

Nautical  astronomy  has  a  good  deal  to  do 
with  observations  of  this  kind— that  is,  with 
the  measurement  of  angular  distances ;  and 
but  very  little  with  linear  distanees.  It 
would  have  nothing  to  do  with  linear  dis- 
tances if  the  earth  were  really  a  point,  or  if 
observations  were  all  carried  on  at  the  centre 
instead  of  on  the  surface ;  but  as  it  is,  the 
semi-diameter  of  the  earth  is  a  linear  measure 
of  which  cognisance  must  be  taken,  simply 
because  appearances— in  reference  to  the  sun 
and  moon,  but  not  in  reference  to  the  stars— 
are  different  at  the  surface  from  what  they 
would  be  at  the  centre.  The  angular  dis- 
tanoes are  not  exactly  the  same  from  the  two 
points  of  observation. 

What  is  here  said  of  distances  applies 
equally  to  magnitudes.  The  linear  diameters 
of  the  sun  and  moon  are  not  matters  of  con- 
oemment  in  nautical  astronomy,  only  their 
apparent  diameters,  the  diameters  (taken  in 
angular  measure)  they  would  appear  to  have 
to  an  observer  at  the  centre  of  the  earth. 

All  observations  made  upon  these  two 
bodies  for  the  purpose  of  determining  the 
latitude  and  longitude  at  sea,  are  reduced 
to  what  they  would  be  if  the  place  of  obser- 
vation were  the  centre  of  the  earth.  As  to 
the  stars,  it  is  found  that  observations  of 
them  though  made  at  the  surface  would  re- 
quire no  modification  if  made  at  the  centre, 
the  radius  of  the  earth  being  a  mere  point  in 
comparison  to  the  immense  distance  of  the 
stars.  We  shall  now  define  the  principal 
circles  of  the  celestial  sphere. 

Axis.— The  axis  of  the  heavens  is  the 
diameter  of  the  celestial  sphere^  about  which 
the  apparent  diurnal  rotation  of  the  celestial 
sphere  takes  place,  and  which,  as  we  have 
seen,  is  due  to  the  real  rotation  of  the  earth. 
The  axis  of  the  heavens  is,  therefore,  only 
the  axis  of  the  earth  prolonged;  and  the 
extremities  of  this  axis  (of  course,  the  imagi- 
nary extremities)  are  the  poles  of  the  heavens. 

Equinoctial.— The  cdestial  great  circle^ 
to  the  plane  of  which  the  axis  of  the  heavens 
is  perpendicular,  is  called  the  equinoctial,  or 
the  celestial  equator.  It  is  traced  out  merely 
by  extending  the  plane  of  the  terrestial  equa- 
tor to  the  heavens. 

Meridians. — ^The  celestial  meridians  are 
in  like  manner  marked  out  by  extending  the 
planes  of  the  terrestial  meridians ;  or  they 
are  semi-circles  terminating  in  the  pol^  of 
the  heavens  and  perpendicular  to  the  equi- 
noctiaL 

ZiNitH.  Napib.— The  aenith  is  that  pdnt 


in  the  heavens  which  is  directly  over  the 
head  of  the  spectator  ;  or,  if  a  straight  line 
be  drawn  from  the  centre  of  the  earth  to  anj 
spot  on  its  surface,  and  then  prcdonged  to  the 
heavens,  the  point  on  the  celestial  sphen 
which  it  would  mark  out  is  the  aenith  of 
that  spot.  The  same  line  continued  in  die 
contrary  direction  would  mark  a  pcnnt  in  tlie 
celestial  sphere  called  the  iumSt,  These  two 
points,  therefore,  in  reference  to  any  plaee  on 
the  earth,  are  at  the  extremities  of  tint 
diameter  of  the  celestial  sphere  which  is 
perpendicular  to  the  plane  of  the  horiaon  of 
that  place  :  that  is,  they  are  the  poles  <tf  tk 
horizon. 

YsBTioAL  CiBOLBS.— Vertical  drcles  of 
any  place  are  those  which  pass  throogh  tlie 
zenith  and  nadir  of  that  place  ;  tiiey  are  all 
perpendicular  to  the  horison  of  the  plaoe^  thcj 
are  hence  also  called  circles  of  altitude. 

The  altitude  of  a  celestial  body  Is  its  dis- 
tance above  the  horizon  measured  on  the 
vertical  circle  passing  through  the  body.  The 
complement  of  the  altitude  is  the  aenith  dis- 
tance. In  the  case  of  the  sun  and  moaa,  the 
true  altitude  is  measured  from  the  rational 
horizon,  and  is  a  little  greater  than  the  alti- 
tude measured  from  the  sensible  horiaon. 
In  the  case  of  the  stars,  the  diflbrenoe  in 
altitude  is  insensible  whichever  horiaon  be 
referred  to. 

The  most  important  of  all  tiie  vertical 
circles  of  any  place  is  the  mendian.  When 
a  celestial  object  is  on  the  meridian  its  alti- 
tude is  the  greatest  which  that  ol^eoioaa 
possibly  have;  it  is  called  the  meridian 
altitude  of  the  object. 

The  vertical  circle  which  cuts  the  meridian 
at  right  angles  and  which  therefore  passes 
through  the  east  and  west  points  of  tiie  hori* 
SOU;  is  distinguished  next  to  the  meridian. 
It  is  called  the  prime  vertical.  When  a 
celestial  object  arrives  at  the  prime  vertieal, 
it  is  either  due  east  or  due  west. 

AziMUTH.-«The  azimuth  of  a  celestial 
otQcct  is  the  arc  of  the  horizon  comprehended 
between  the  meridian  of  the  observer  and  the 
vertical  circle  passing  through  the  object 
The  arc  of  the  horizon  here  spoken  of  iS|  of 
course,  the  measure  of  the  angle  at  the 
zenith  between  the  meridian  and  the  vertieal 
through  the  object.  Vertical  cindes  are 
sometimes  called  azimuth  circles. 

Amputuds.— Amplitude  is  also  an  are  of 
the  horizon.  It  is  the  arc  comprised  between 
the  east  point  of  the  horizon  and  the  p<nnt 
where  the  body  rises,  or  between  the  west 
point  and  where  it  sets ;  the  former  are  is 
called  the  rising  amplitude  of  the  body,  and 
the  latter  its  setting  amplitude.  Ajdmnth  is 
measured  either  from   the  north  or  sovth 
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points  of  the  horbon  ;  amplitode  either  from 
the  east  or  west.  When  we  speak  of  the 
azimath  of  a  bodj,  we  refer  merelj  to  the 
asimath  of  the  vertical  on  whioh  the  bodj  is, 
whatever  its  altitude  on  that  vertical  may  be ; 
when  we  spe$k  of  its  amplitude,  we  refer 
ezclnsivdj  to  its  position  with  respect  to  the 
east  or  west  point  of  the  horison  at  rising  or 
setting. 

DsCLiNATOK.— The  declination  of  a  celes- 
tical  object  is  its  distance  from  the  eqinoctial, 
measured  on  the  celestial  meridian  passing 
through  it,  and  is  either  north  or  south. 
What  is  latitude  as  respects  a  point  of  the 
earth,  is  declination  in  reference  to  a  point 
in  the  heavens.  Celestial  meridians  are  thus 
sometimes  called  circles  of  declination,  and 
what  are  parallels  of  latitude  on  the  earth 
become  parallels  of  declination  on  the  celes- 
tial sphere.  The  distance  of  an  object  from 
the  devated  pole  is  the  polar  distance  of  it 
It  is  the  complement  of  the  declination  when 
the  elevated  pole  and  the  olgect  are  both  on 
the  same  side  of  the  equinoctial,  but  when  they 
are  on  contrary  sides,  the  polar  dbtance  is  the 
declination  plus  9C^.  The  elevation  of  the 
pole  above  the  rational  horiaeon  of  any  place 
is  always  equal  to  the  latitude  of  that  place, 
for  the  latitude  is  equal  to  the  distance  of  the 
senith  of  the  place  from  the  equinoctial ;  the 
distance  between  the  zenith  and  the  elevated 
pole  is,  therefore,  the  complement  of  the 
latitude,  and  it  is  equally  the  complement  of 
the  elevation  of  the  pole  above  the  rational 
horison ;  this  elevation,  therefore,  is  equal 
to  the  latitude  of  the  place.  Consequently, 
the  depression  of  the  equator  below  the 
horison,  or  its  elevation  above  the  horison 
in  the  opposite  quarter,  is  the  complement  of 
the  latitude,  or  (which  is  the  same  thing)  the 
latitude  is  the  measure  of  the  angle  whch  the 
horison  makes  with  the  equator.  The  celes- 
tial circles  now  defined  have  especial  re* 
ference  to  the  earth.  The  mendian  and 
the  equinoctial  are  merely  extensions  to  the 
heavens  of  corresponding  circles  on  the  earth ; 
and  the  vertical  circles,  or  perpendiculars 
to  the  horison,  are  imagined  for  the  purpose 
of  recording  altitudes  above  the  horison, 
measured  on  the  earth.  But  there  are  some 
circles  peculiar  to  the  celestial  sphere;  the 
principal  of  these  are  the  ecliptic,  or  the 
circle  of  celestial  longitude,  and  the  perpen- 
diculars to  it,  the  circles  of  celestial  latitude, 

Ths  Ecliptio. — The  ecliptic  is  the  great 
circle  described  on  the  celestial  sphere  by  the 
aan  in  its  apparent  annual  motion  about  the 
earth  ;  in  r^ity,  it  is  the  path  of  the  earth 
about  the  sun  in  the  contrary  direction  ;  but, 
as  already  remarked,  we  are  in  this  subject 
only  ooooenied  with  the  appearances.    The 


ecliptic  crosses  the  equinoctial  at  an  aogle 
subject  to  continuous  but  very  small  varia- 
tion, determinable  by  observation.  It  is 
always  given  with  the  utmost  attainable 
accuracy  in  the  Nautical  Aimanae.  The 
obliquity  at  present  is  about  23^  27^. 

The  two  points  where  the  ecliptic  crosses 
the  equinoctial,  are  called  the  equinoctial 
points.  The  sun,  in  its  apparent  annual 
course,  passes  through  these  points  about  the 
21st  of  March  and  the  23d  of  September, 
the  former  being  the  time  of  the  vernal 
equinox,  and  the  latter  of  the  autumnal 
equinox;  these  names  being  given  because 
the  night  is  then  equal  to  the  day  at  all  places 
where  the  sun  rises  and  sets.  This  is  obvious, 
because  any  point  in  the  equinoctial,  by  the 
diurnal  rotation  of  the  earth  or  the  apparent 
rotation  of  the  heavens,  is  just  as  long  below 
the  horison  of  any  place  as  it  is  above  it. 

Cblbstial  LoNorruDE.  —  The  circle  on 
which  the  longitude  of  any  heavenly  body  is 
measured  is  the  ecliptic,  not  the  equinoctial ; 
and,  as  terrestrial  longitude  is  measured  from 
a  fixed  point  of  the  equator,  the  point  (with 
us)  where  the  meridian  of  Greenwich  crosses 
it,  so  celestial  longitude  is  measured  from  a 
fixed  point  in  the  ecliptic,  namely,  the  vernal 
equinoctial  point,  which  is  called  the  first 
point  of  the  constellation  Aries. 

As  respects  terrestrial  longitude,  the  fixed 
point  from  which  the  reckoning  commences 
is  only  fixed  for  particular  nations,  each  king- 
dom choosing  its  own ;  this  is  some  inconve- 
nience. But  as  respects  celestial  longitude, 
there  is  perfect  uniformity  of  reckoning 
among  astronomers ;  and  this  reckoning, 
unlike  that  for  terrestrial  longitude,  is  carri^ 
on  in  one  direction  round  the  celestial  sphere, 
so  that  a  body  may  have  any  longitude  short 
of  360^.  The  ecliptic  is  conceived  to  be 
divided  into  twelve  equal  parts,  called  signs ; 
a  sign  is  therefore  an  arc  of  30^.  The  twelve 
signs  have  the  names  and  symbols  following  : 

1.  r  Aries  (the  Bam.) 
a    0  Taumi  (the  Bull) 

3.  n  Gemini  (the  Twins.) 

4.  s  Cancer  (the  Oab.) 

5.  Q  I^eo  (the  laon.) 

6.  IV  Virgo  (the  Yii^gin.) 

7.  A  Libra  (the  Balance.) 

8.  n  Scorpio  (the  Scorpion.) 

9.  f  Sagittarios  (the  Archer.) 

10.  vr  Capricomns  (the^GhMU.) 

11.  m  Aqnarios  (the  Water-bearer.) 

12.  X  Pisces  (the  Fishes.) 


The  first  six  of  these  signs  are  to  the  north 
of  the  equinoctial  and  the  oA^  to  the 
southsthey  are  also  odled  signs  of  the  SSodiac, 
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the   name  g:iTen  to  t  belt  of  the  hearens  at  that  place ;  when  it  b  in  an^  othef  pari- 
sh on  each  aide  of  the  ecliptic.  tlon,  the  angle  between  the  meridian  of  tta 

Gklsbtul  LA.Tnui>E. — Ab  the  ecliptic  ia  place  and  that  on  which  the  ann  is,  i>  ealfed 

the  circle  of  longitude,  the  perpendiculars  to  the  hcnr  angle  from  noon  at  that  place  and 

it  (that  is  the  great  circles  through  the  poles  insUnt ;  this   angle,  converted  !oto  time,  it 

of  the  ecliptic)  are  the  circles  of  latitude.  The  the  rate  of  15^  to  an  hour,  is  the  apparent 

distance  of  a  celestial  object  from  the  ecliptic,  time  at  the  place. 

measured  on  one  of  these  perpendiculars,  is        Heak  TniB. — As,  on  accomit  of  the  tn- 

Its  latitude  ;  it  is  north  or  south,  according  as  equality  of  the  earth's  motion  in  its  orbit,  ths 

the  olject  is  on  the  north  or  south  side  of  the  solar  day  is  contiDually  rarjing  is  length,  a 

ecliptic.  day  that  is   the  average  or  mean  of  then 

Bight  AsCEiinoiT.— The  ri|ht  ascension  variable  days  is  fixed  upon  for  dvU  rackoo- 

of  a  oeleatial  object  is  the  arc  of  the  eqninoc-  ing ;  and  it  is  the  length  of  sueh  a  mean  dqr 

tial  intercepted  between  the  flnt  point  of  that  is  marked  out  by  the  twen^-fonr  boats 

Aries  and  the  declination  drcle,  or  meridian,  of  a  common  clock  or  watch, 
passing  through  the  object.  This  length  of  time  ia  called  a  mean  or  mUn 

The  learner  will  perceive  that  the  first  point  day ;  and  any  time  shown  by  a  comet  dod 

of  Aries  is  the  starting  point  from  which  both  or  watch  is  mean  solar  time,  or  dmplj  mean 

.  longitude  and  right  ascension  are  measured  ;  time.     At  certain   periods  of  the   year,  As 

and  that  what  on  the  terrestrial  globe  would  sun  will  thus  arrive  at  the  meridian  befbre 

be  longitude  and  latitude,  on  the  celestial  the  clock  points  to  twelve  (XII.),  and  at  otiiv 

globe  are  right  ascension  and  declination,  the  periods  the  clock  will  be  in  advaooe  of  the 

first  point  of  Aries  bring  subsdtuted  for  the  sun  j  the  interval  between  the  arrival  of  tin 

meridian  of  Greenwioh.  index  of  the  clock  to  XII.,  and  of  the  son  to 

Gbxat  CtRCLKs,  all  of  which  pass  through  the  meridian,  is  called  equation  of  time.  It  is 

ibe  poles  of  any  of  the  more  important  great  given  for  every  day  in  the  year,  at  page  1  of 

drcles  of  the  sphere,  are   frequently  called  the"  Aaufiea/^/moMae,*  for  the  meridiaBt^ 

secondaries  to  the  latter.     This  is  a  very  con-  Greenwich  ;  that  is  to  aay,  when  It  ia  appa- 

venient  term  ;  thus  vertical  circles  are  secon-  rent  noon  at  Greenwich,  on  any  day  of  the 

daries  to  the  borison ;  meridians,  or  declina-  year,  the  almanac  shows  the  time  to  be  added 

titm  drcles,  are  secondaries  to  the  equinoctial;  or  subtracted   to  obtiun   the  i' 


and  drcles  of  celestial  latitude  are  secondaries  mean  time  at  that  meridian. 

to  the  ecliptic.  Sidbreal  Tna. — A  sidereal  da;  ia  the 

time  ocon^ed  bj  one  complete  rotation  of  ibe 

earth  on  its  axis.  This  interval  is  ascertained 

^^^  by  observing  the  time  eUpsed  betwoea  two 

ON    TIHE.  successive  passages  of  the  same  fixed  star 

Th.  »o.t  liDp.r<«>t  portion  of  lime,  io  "or  the  neridi.n      Sooh  i.  th.  imnj™.  *|. 

matter,  eoooeeted  with  nVotieJ  utronony,  i.  '"'»  f  "".«•"  J""'  *!  """■'■  ^^'^ 

th.  d^y  ™d  iu  .ob-diri-ion..      The™';,,  pl««J»»  ii«7 1»  ?«y  pn>a»«»  «  th.  ^t- 

■ovenJ  kind,  of  day.  referred  to  i«  .«ro-  •"<««' >'l^th"'«Pl»™«l>o"l>o™,  which 

»onj  ,  hot  the  periid  occupi«i  b,  .  .iogle  f  ''7^^,,''"  """  "  £  "l^*  »" 

roudmortho4rthooi.priW.,ioe»*e4,,  """'■     WheMer  "tar  bo  ob«»Tjd,  .^ 

ne.rlyth.  whole  of  the  Sole  lo  deaigoeted!  "i?*""'.  "^  <"»  ?'«?'  of  the  Mrth  ui  ill 

If  the  h«yeoly  hodle.  wore  Jl  Sxed,  mi  the  'f''-  "  "  "■'i?'™''  '""^  "?'  P"  '"'^ 

eulh  h«l  oo  progr«»iTe  motion,  but  only  iu  °l  "™  ?».°*r'?  P"?^  »'  ''«  „'»'  "" 

preeent  dinmjToution  on  it.  ui.,  .dl  day.  l'"^""''""  "  :°™«'>H  ■»nely  m.56m. 

wonld  be  .like  u  to  length,  .inee  the  diurnid  ''S?  ."'  "?"  ''"°    „  j      ,  ^       .        ^ 

■oUtion   U    dw.y.   performed  in   the  ume  ?™''"   »'«.«'"«  >?»*  "f  J'l  t^i  d^ 

anoi  the  interriU  between    the  dep.rtnre  tribed,  there  a  J»>  the  Inmg  d.y,  which  . 

from  end  the  return  to  the  meridiui  of  any   —^ 

hesveniy  body  would  then  be  invariably  the  ■  The  whole  itairy  hMreu  hare,  howerw,  a  ilo. 

Mme.  But  aa  the  earth  i.  continnally  abiding  apparenL  movement,  aiiung  from  a  teal  motion  of  the 

ita  place  in  the  orbit,  and  that  by  an  amount  "^  ^'^^  ^  '*?  loiatmn  on  it.  uia     iiii, 

l'  !.-_.        -p           .1      '.iL.  monoD  eaoiea  tbe  axis  to  dnevtbe  a  minnte  anla 

whioh  )8  not  uniform,  the  interval  between  „„„i  ,h,  poi^  of  the  ecliptic  in  .boat  98,000  rSnl 

two  successive  passages  of  the  sun  over  the  the  effect  U  to  cum  tlie  upweat  kj^cMch  of  mm 

meridian  of  any  place  is  variable.     This  in-  ■'>ri  towardi  Uie  pole,  ana  the  Teaeuioa  of  othan. 

terval  is  called  an  apparent  solar  day.  T''?'  't!  •"'*  ««.««'•  <^oi<  hu  for  many  . 

APPAB^T    I^a.'i7hen  the  au'n  is  on  SSS  EnS.'»it.°'?S;  ^^''^u'^ii. V 

he  mendian  of  any  place,  it  is  apparent  noon  preach  liU  wiiUn  aboat  w^  Mtd  will  thm  iwsdd 
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day.  We  have  great  need,  and  it  is  to  be 
boped  we  shall  soon  have,  a  ten  hoars'  bill ; 
in  manj  of  our  shops  the  young  girls  are 
employed  from  5  in  the  morning  till  9  p.h. 

8.  The  best  watchmaking,  of  the  first  and 
second  quality,  has  considerably  improved 
during  the  last  twenty  years.  Watchmaking 
in  general  is  also  divided  into  two  qualities, 
the  best  of  which  may  be  made  useful,  the 
other  is  got  up  for  commercial  barter,  and  is 
only  to  deceive — it  is  a  kind  <>£  Birmingham 
and  Coventry  ware. 

9.  The  major  part  of  the  Swiss  watches 
intended  for  England  have  cylinder  [or  hori- 
zontal] escapements,  and  are  of  middling  good 
quality,  from  14  to  18  lines  diameter,  gold  or 
silver  cases.  Very  few  of  the  first  and  second 
quality  made,  to  the  order  of  but  a  few  of  the 
London  shopkeepers.    For  the  United  States 
the  watches  are  larger  and  stronger,  with 
qrlinder  and  lever  escapements ;  chiefly  in 
imitation  of  English  workmanship  with  three- 
quarter    plates,  more   especially  the   silver 
watches ;  /or  Russia  as  well  as  for  England, 
mostly  of  the  first  and  second  quality,  but  also 
a  great  number  of  inferior ;  for  Turkey,  there 
is  a  special  demand  for  heavy  watches  with 
much  chasing,  and  dials  marked  with  Turkish 
characters.    The  Chinese  watches  are  usually 
bought  in  pairs,  mostly  silver  and  scarcely 
any  gold ;  the  Chinese  prefer  the  blue  steel 
movements,  but  their  taste  is  improving. 

10.  In  reply  to  a  question  as  to  the  portions 
of  work  principally  exported  to  England, 
these  consist  of  a  small  quantity  of  movements 
oarefyiy  made  with  going-b^els ;  the  es- 
capements &c.,  are  made  in  England.  The 
Swiss  likewise  furnish,  but  in  small  quan- 
tities, repeating  motions  to  carefully-made 
Lancashire  movements,  which  are  then  trans- 
mitted  to  England  to  be  finished. 

SWISS    AHD     ENGLISH     WATCH  -  MAKING 

COMPABEP. 

CommmucaUd  to  Mr.  Hbbbzbs  6y  M.  Dbobt  qf  La 

ChoMx  dt  Fonds, 

After  some  residence  in  New  York,  in 
1817*18, 1  was  struck  with  tiie  clumsiness  of 
English  watches  ;  and  in  writing  to  Switzer- 
land, I  said,  *'  The  work  of  these  watches  is 
an  emblem  of  the  character  of  the  people  who 
make  them  i''  my  opinion  on  this  point  has 
Bot  been  altered  by  forty  year's  subsequent 
experience,  nevertheless  this  impress  of  na- 
tionality has  under  some  circumstances  been 
neutralised.  Our  common  run  of  good  watches 
destined  for  the  English  market  and  the  United 
States  are  of  a  heavier  make,  and  the  English 
watches  are  more  elegant  than  formerly. 
What  principally  distinguishes  the  Swiss  from 
the  English  watches,  is  the  great  simplicity  of 
ibe  works  ot  our  qrlinder  escapement  [or 


horizontal]  watches,  in  which  we  have  for 
the  last  forty  years  become  convinced  of  the 
utter  inutility  of  the  fusee  and  chain,  inai^ 
much  as  the  compensation  by  friction  on  the 
axis  of  the  balance  or  cylinder,  nnllifies  the 
difference  of  motive  power  of  the  g^ing-barrd 
propelled  by  a  spring  when  constructed  on 
the  best  principles. 

The  going  fusee  is  one  of  the  most  beautiful 
and    most    useful  pieces  of  mechanism  of 
English  watch-making,  applicable  to  marine 
chronometers    and    astronomy,    where    the 
fusee  becomes  absolutely  necessary  because 
of  the  peculiar  construction  of  the  detached 
escapement.    The  fusee  is  also  useful  for  all 
kinds  of  escapements,   except  for  those  of 
cylinder  escapements,  where  it  only  takes  up 
space  and  height^  whilst  at  the  same  time  it 
diminishes  the  motive  power  ;  and  although 
watches  with  cylinders  do  not  require  or 
have  the  fusee,  and  still  less  the  compensation 
balance  (two  pieces  of    mechanism  of  the 
highest  merit),  still,  a  simple  watch  when 
well-made,    even  of    the  ordinary  quality, 
gives  astonishing  results  for  regularity,  not 
varying  in  many  cases  a  second  in  a  week  or 
even  a  month.*    My  first  observation  on  this 
point  was  made  in  the  case  of  a  simple 
cylinder  watch  to  which  I  had  given  every 
attention,  and  which  made  the  voyage  from 
London  to  Madras  with  a  young  man  em- 
ployed in  the  East  Lidia  Company,  in  1830 ; 
six  or  seven  months  afterwards,  I  received 
very  satisfactory  intelligence  that  the  wateh 
had  kept  better  time  with  the  chronometers 
on  board,  than  all  the  other  watches  during 
the  whole  voyage. 

The  English  watches  with  duplex  escape- 
ments, and  above  all  those  with  detached 
lever  escapements,  require  the  going  fusee  to 
produce  equal  results,  all  the  other  parts  of 
their  respective  movements  being  equal  in 
workmanship.  The  fusee  and  duplex  escape- 
ments require  more  experienced  and  akiUul 
workmen,  by  reason  of  the  greater  nicety  re- 
quisite in  their  workmanship. 

After  the  English  marine  chronometer, 
which  is  the  first  and  grand  work  of  the 
horological  art,  comes  the  duplex  watch  with 
compensation  balance  and  going  fusee,  which 
gives  results  in  regularity  of  time-keeping 
nearly  approaching  to  the  astronomical  diro- 
nometer  ;  then  follows  the  watch  with  a 
detached  lever  escapement  with  fusee  :  this 
can  be  made  of  all  qualities  both  in  England 
and  Switzerland,  and  at  prices  nearly  equal  in 
both  countries — England  having  for  a  long 
time  taken  the  lead,  both  as  regard  the  going- 
fusee  and  the  subdivision  of  workmanship,  in 
the  latter  of  which  is  classed  the  manafactnre 
of  detached  lever  escapmeuts. 

•  5tc.-£D. 
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SEGULATIOMS  OF  THE  HOBOLOGIOAL  SCHOOL, 
AS  AFFBOYED  OF  BT  THE  MUNICIPAL 
COUNCIL   IN    1856. 

Management. 

Jkxt.  1*  The  committee  of  direction,  ap- 
pointed bj  the  constituent  body,  shall  meet 
in  ordinary  session  once  a  month. 

2.  They  may  be  specially  convened  by  their 
president,  or  at  the  instance  of  three  of  the 
members  of  the  council  of  administration. 

3.  The  permanent  direction  of  the  schools 
is  confided  to  a  secretary  named  by  the  com- 
mittee, this  nomination  is  subject  to  the 
approval  of  the  council  of  administration. 
The  secretary  is  to  receive  a  salary  of  800f. 
(£32.^' 

4.  feach  member  of  the  committee  is  ex- 
pected to  serve,  in  his  turn,  as  class  inspector. 
An  acting-commissioner,  for  this  purpose,  is 
to  be  appointed  weekly. 

5.  llie  acting-commissioners  are  to  attend 
to  all  that  relates  to  teaching,  order,  and  disci- 
pline in  the  schools ;  they  are  to  send  in  their 
respective  reports  to  the  committee. 

6.  No  schoolmaster  is  to  act  on  his  own 
account  in  the  schools ;  every  infraction  of 
this  rule  will  be  visited  by  the  peremptory 
forfeiture  of  his  appointment. 

Secretary  ship. 

7.  The  duties  of  the  secretary  are  as 
follows  :— 

(1.)  To  prepare  the  minutes,  and  to  con- 
duct the  correspondence. 

(2.)  To  purchase  the  tools,  both  ordinary 
and  special ;  as  likewise  all  requisite  fittings. 

f3,^  To  instal  the  pupils. 

(4.)  To  notify  the  orders  and  decisions 
of  the  committee,  and  to  see  to  the  due 
execution  thereof. 

(5.)  And  generally,  to  see  to  the  due 
observance  of  the  regulations. 

8.  The  secretary  is  to  receive  all  payments, 
of  which  he  is  to  keep  account ;  he  is  to  hand 
over  the  same  to  the  cashier  of  the  municipal 
administration. 

9.  He  is  likewise,  through  the  masters,  to 
receive  all  fines. 

10.  He  is  to  collect  and  take  care  of  the 
work  done  by  the  pupils. 

11.  He  is  to  attend  the  school  for  at  least 
one  hour  per  day,  in  order  to  receive  any 
communications,  complaints,  &c. 

12.  In  the  absence  of  a  master,  the  secre- 
tary may  be  called  upon  to  take  charge  of  a 
class,  without  however  being  expected  to 
give  instruction. 

13.  He  may,  moreover,  be  directed  by  the 
committee,  or  any  sub-oommittee»  to  draw  up 
reports  and  minutes  of  pi 


Division  and  OrginizaUon  of  ike  Classes. 

Fhrai  Claas.—BkmkM*  and  Pmmm. 

14.  The  Blank  Class  is  divided  into  in* 
ferior  and  superior  divisions. 

15.  The  eldest  scholar  in  the  lower  divi* 
sion  passes  to  the  superior  division  whenever 
a  vacancy  occurs. 

16.  To  pass  into  the  next  dass,  the  pupil 
must  have  produced  as  follows  :  Three  move- 
ments in  the  rough  for  cylinder  escapements, 
two  for  anchor  escapements,  two  for  detached 
escapements  [eehappemenis  d  ressorts']  (one 
of  which  is  with  a  fuzee),  two  for  repeaters  $ 
moreover  three  sets  of  pinions  with  thdr 
wheel-work. 

Second  dass.'^Fuuikmg. 

17.  In  this  class  the  pupil  finishes  the 
rough  pieces  which  he  has  made  in  the  blank 
class. 

Third  Clau.^Cadraiwre,  [^R^fteoHng  Moikns,^ 

18.  The  pupil  must  make  at  least  two 
cadratures  [repeating  motions].  The  master 
makes  him  trace  or  draw  the  caliper  for  each 
of  the  above. 


Fourth  Class, — Escapement-^j 

19.  The  masters  make  the  pupils  trace  the 
designs  of  the  various  kinds  of  escapements 
taught  in  this  class. 

First  SecHon. — QfUnder  Escapsmsnts, 

20.  The  pupil  makes  the  escapements  for 
his  three  pieces  and  plants  them;  and  moreover 
he  makes  a  number  of  pliuitings,f  to  be  deter- 
mined by  the  committee  of  direction. 

Second  Section  — F)ree  Escapements, 

21.  The  pupil  is  to  complete  and  plant  at 
least  two  anchor  escapements,  two  with  springs 
[detached  escapements],  and  one  duplex. 

Third  Secii(m.^Bepassing,  and  Chronomstsrs, 

22.  The  work  in  this  section  is  not  obliga- 
tory on  the  part  of  the  pupil,  being  left  to 
his  option  to  engage  in  it  or  not,  as  lie  may 
feel  inclined. 

9ottng  Qfrif'  ftctooL 

First  DimsioH.'^  Worhs  in  the  Bough. 

23.  The  pupil  is  to  make  at  least  four  com- 
plete sets  of  rough  movements  complete,  and 
eight  sets  of  barrels  in  the  rough. 

Second  Division.'^Finishing. 

24.  The  pupil  finishes  up  her  four  sets  in 
the  rough,  and  repasses  her  sets  of  barrels. 

*  ^'Laclassa  de  JSIojic.— This  is  a  peooliar  tech- 
nieal  term,  denoting  the  fint,  or  rongh  piece%  of  a 
watch.  • 

t  «*  PZnila^ei."— Laying  down  the  pieces  la  thiir 
proper  positioai.— Ep. 
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a  master.  Thas,  like  most  other  eminent 
mathematicians,  he  may  be  considered  in  a 
great  measure,  as  self-taught ;  but,  contrary 
to  the  usual  course  of  such  studies,  hb  earlj 
turn  for  astronomy  led  to  his  mathematical 
attainments.  In  1749,  he  was  entered  at  the 
nniversity  of  Cambridge ;  he  was  first  placed 
at  Catherine  Hall,  but  soon  after  removed  to 
Trinity  College,  where  he  pursued  his  fa- 
vourite studies  with  increased  success;  and,  on 
taking  his  first  degree,  received  distinguished 
honours  from  the  university.  He  took  his 
several  degrees  at  the  following  periods, 
A.B,  in  1754,  A.M.  in  1767,  B.D.  in  1768, 
and  D.D.  in  1777.  In  1766  he  was  ordained 
to  the  curacy  of  Bamet  where  he  officiated  for 
some  time,  and  where  he  devoted  most  of  his 
leisure  hours  to  the  study  of  practical  astro- 
nomy. About  this  period  he  connected 
himself  with  the  great  astronomer  Bradly, 
for  whom  it  appears  he  made  different  calcu- 
lations of  importance.  In  1768  he  became 
feUow  of  Trinity  Collie,  Cambridge ;  and 
the  next  year  he  was  elected  a  fellow  of  the 
Boyal  Society.  But  it  was  in  the  year  1761 
that  his  real  astronomical  career  began,  when 
he  was  chosen  to  go  to  the  Island  of  8t. 
Helena,  to  observe  the  transit  of  Venus  over 
the  sun's  disc.  To  render  this  voyage  the 
more  useful,  he  offered  to  the  fioyal  Society 
to  make  observations  on  the  parallax  of  Sinus. 
This  beautiful  star  had  been  oflten  observed 
by  La  Caille,  at  the  Cape  of  Grood  Hope. 
Dr.  Maskelyne,  from  calculating  these  obser- 
Tations,  thought  he  saw  proofs  for  the  exis- 
tence of  a  parallax  of  4'.  6',  from  which  it 
would  result  that  Sirius  is  not  so  far  distant 
from  the  earth  as  was  commonly  imagined. 
Cloiids  prevented  the  observation  of  the 
transit  of  Venus,  which  had  given  occasion 
to  the  voyage  ;  but  Maskelyne,  furnished 
with  an  excellent  pendulum  of  Shelton,  which 
had  been  regulated  at  Greenwich  by  Bradly, 
and  which  had  been  transported  with  the 
greatest  possible  care,  determined  the  num- 
ber of  oscillations  which  it  made  less  in  St. 
Helena  than  at  London,  in  order  to  deduce 
from  that  observation  the  diminution  of 
gravity.  The  secondary  oliject  of  the  voyage, 
the  parallax  of  Sirius,  likewise  failed ;  but  it 
produced  an  observation  both  curious  and 
useful. 

To  know  if  Sirius  had  a  sensible  parallax, 
it  was  necessary  to  have  a  more  perfect  in- 
strument than  that  of  La  Caille,  it  was  neces- 
sary to  observe  the  stars  in  peculiar  situations. 
The  first  of  these  requisites  depended  upon  the 
artist ;  the  second  upon  the  astronomer.  The 
Boyal  Society  had  got  a  sector  made  on  pur- 
pose, which  was  only  finished  just  when  the 
vessel  sailed;  and  could  not  be  verified  at 


Grreenwich.  What  was  the  surprise  of  Mas- 
kelyne when  he  found  that  this  instrument| 
destined  for  the  most  delicate  researches, 
gave  from  one  day  to  another  differences  of 
1(/,  2(f,  and  even  Z(f,  in  the  measure  of  the 
same  angle !  In  examining  with  care  what 
could  be  the  cause  of  these  singular  vari- 
ations  he  discovered  it  without  diffieul^, 
made  himself  certain  of  it  by  various  proott, 
and  endeavoured  to  correct  it,  but  could  sue- 
ceed  only  imperfectly.  He  reduced  the  error 
to  3',  which  was  far  from  being  sufficient  for 
the  object  he  had  in  view.  This  obliged  him 
to  renounce  his  second  project.  The  result, 
however,  was  an  improvement  in  the  oon- 
struction  of  these  astronomical  instruments. 
But  his  voyage  answered  a  more  important 
purpose,  and  far  more  useful  to  his  country, 
than  that  originally  intended ;  it  affi)rded  him 
an  opportunity  of  taking  lunar  observations, 
which  are  now  for  the  first  time  made  with 
effect.  This  method  of  finding  the  longitude 
at  sea  had  been  long  contemplated  as  a  grand 
desideratiun  in  navigation  ;  and  {dans  and 
preparations  had  been  made  for  the  purpose 
by  Hamstead,  Newton,  La  Caillci  Euler, 
Halley,  Bradley,  Mayer,  and  others ;  but  the 
honour  was  reserved  for  Dr.  Maskelyne,  to 
reduce  their  theories  to  successful  practice. 
This  he  was  enabled  to  do  by  means  of 
Hadley's  quadrant,  recently  invented ;  and 
also  by  Mayer's  Lunar  Tables,  for  which  a 
parliamentary  reward  of  £3000  was  after- 
wards given,  on  Dr.  Maskelyne's  report  of 
their  correctness.  During  the  voyage,  both 
outwards  and  homewards,  he  exercised  the 
officers  on  board  in  taking  lunar  observa- 
tions  ;  and  taught  them  to  clear  the  distances 
from  the  effects  of  parallax  and  refraction, 
and  thence  to  find  the  longitude  within  certain 
limits.  While  at  the  island,  he  made  accurate 
observations  on  the  tides,  the  variation  of  the 
compass,  and  the  comparative  gravity  of  bodies 
there  and  at  London.  He  also  observed  the 
annual  parallax  of  Sirius,  and  the  horary  paral- 
laxis  of  the  moon.  The  chief  results  of  these 
operations  are  inserted  in  the  philosophical 
transactions  of  the  above  period.  Soon  after 
his  return  from  St.  Hdeoa,  he  published  his 
well  -  known  work,  entiUed  The  Briiith 
Marmer^s  Guide,  which  contained,  among 
various  new  and  practical  illustrations,  and 
articles  in  nautical  astronomy,  rules  and  ex- 
amples for  working  the  lunar  observations ; 
but  in  order  to  shorten  and  simplify  these 
laborious  operations,  other  tables  and  oalcula- 
tions  were  still  wanted,  which  he  afterwards 
supplied  by  his  Nauiioal  AlmanaCf  and 
requisite  tables.  In  1763,  he  made  a  voyage 
to  Barbadoes,  in  order  to  examine  the  good- 
ness of  Harrison's  time-pieces.     The  report 
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wbieli  he  made  at  his  retom,  though  faToor- 
aUe  in  genend  to  the  celebrated  aitiaty  whose 
isTCOtioo  he  had  sotjected  to  the  meet  severe 
testy  was  far  from  satisfying  Harrison,  who 
attacked  him  in  pamphlet.  Maskeljne  wrote 
a  replj  to  this  attack.  Naval  men  and  philo- 
sophers todL  part  with  one  side  or  other, 
according  to  their  ideas  and  habits.  M.  de 
Fleorieoi  particolarlj  connected  with  F. 
Berthoad,  and  devoted  to  the  cause  of  the 
time-piecesy  forgot  perhaps  on  this  occasion 
his  accustomed  moderation.  It  was  a  dispate 
between  two  useful  methods,  calculated  to 
assist  each  other.  Maskeljne  did  not  find 
the  time-piece  sufficiently  certain,  nor  suffi- 
cientlj  regular.  Harrison  affirmed,  not  with- 
out reason,  that  thej  were  within  the  limits 
prescribed  bj  the  act  of  parliament.  He  de- 
manded the  whole  rewai^  which  was  after- 
wards given  him,  though  at  first  he  received 
onlj  the  half.  While  pleading  his  cause  he 
attacked  the  astronomical  methods,  availing 
himsdf  of  some  admissions  of  La  Caille,  who, 
with  his  incorruptible  integrity,  while  boast- 
ing of  the  method  of  the  lunar  distances 
admitted  that  they  had  sometimes  led  him 
into  error.  Maskelyne  proved  by  his  own 
observations,  that  the  errors  are  much  dimi- 
nished when  better  instruments  are  employed 
than  those  used  by  La  Caille,  such  as  were 
beginning  to  be  constructed  in  London.  It  is 
possible  that,  in  this  disputebetween  mechanics 
and  astronomy,  both  sides  went  a  little  too 
fkr.  The  time-pieces  performed  ever3rthiDg 
demanded  by  act  of  parliament  of  1714 ;  and 
there  can  be  no  doubt  that,  if  they  had  been 
presented  at  that  time,  Harrison  would  have 
obtained  the  whole  reward  without  difficulty. 
But  fifty  years  afterwards,  when  the  instru- 
ments were  much  more  complete,  when  the 
lunar  observations  had  received  unexpected 
improvements,  was  it  not  excusable  to  demand 
a  little  more  accuracy  ?  The  time- pieces,  by 
the  facility  they  offered,  were  likely  to  seduce 
maritime  men,  who  are  usually  enemies  to 
long  calculations  ;  but  their  exactness^  it  was 
said,  could  only  be  trusted  in  short  voyages ; 
and  that  in  less  ordinary  circumstances,  and 
in  I  long  navigations,  the  method  of  lunar 
distances  had  an  incontestible  advantage.  This 
at  least  was  Dr.  Maskelyne's  opinion,  and  from 
this  time  he  appears  to  have  taken  a  dislike  to 
watchmakers.  When  the  proprietors  of 
Dr,  Reeit  CyeloptBdia  sent  an  artist  to  Green- 
wich, a  few  years  since,  to  request  the  favour 
of  being  allowed  to  examine  Harrison's  time* 
piece  which  is  there  preserved,  and  to  make 
some  drawings  from  it,  Dr.  M.  would  not 
permit  any  part  of  it  to  be  inspected ;  and 
even  when  a  question  was  asked  as  to  the 


portions  <^  parliamentary  reward  wfaidi 
Harrison  had  received,  a  question  of  ^*«wim^ 
curiosity,  and  so  easily  answered  by  one  wlw 
was  so  fully  acquainted  with  the  whole  ttans- 
actions,  ^  the  doctor,  with  his  usual  reserve, 
declined  giving  any  information  on  the  sub- 
ject," see  Chrommmeier  in  Rea^i  OfekpaxKa; 
and  the  article,  Haroloffj^,  voL  x.,  pp.  849^ 
356.  In  the  year  1764,  the  (rffice  of  Astro- 
nomer Boyal  became  vacant  by  the  death  of 
Mr.  Bliss,  who  had  survived  his  i^>pointment, 
as  sucoessOT  to  Mr.  Bradly,  only  two  yean. 
Dr.  Maskelyne's  celebrity  immediately  pointed 
him  out  as  the  most  competent  person  to  fill 
the  situation.  His  reputation  stood  very 
high  in  the  Boyal  Society,  both  as  a  profiwod 
mathematician  and  an  able  astronomer ;  wfaile 
his  experience  at  sea,  and  above  tl^  Us 
success  in  establishing  the  lunar  obeervationB, 
seemed  to  render  him  peculiarly  well  qualified 
to  carry  into  efiect  the  purpose  for  ^i^ch  the 
Boyal  Observatory  had  be^  established,  that 
of  preparing  tables  for  finding  the  longitude 
at  sea.  TJ^ugh  want  of  this  knowledge,  it 
was  said,  that  not  only  single  shipa^  but  whcSe 
fleets,  had  been  lost,  whidb  induced  govern- 
ment to  offer  inmiense  rewards  for  practical 
methods  of  determining  the  problem.  When 
Mr.  Flamstead,  the  first  Astronomer  Boyd, 
was  appointed  to  the  office  in  1675,  he  was 
directed  by  ]^ng  Charles  the  Second  ''to 
apply  himself  wi£  diligence  to  the  rectfyiag 
the  tables  of  the  motions  of  the  heavens^  aira 
the  places  of  the  fixed  stars,  in  order  to  find 
out  the  much  desired  longitude  at  sea,  tot  the 
perfecting  the  art  of  navigation.''  These  were 
the  words  of  his  commission,  which  have 
been  since  continued  to  his  successors.  Thm^ 
the  office  of  Astronomer  Boyal  was  justly 
considered  of  great  national  importance ;  and 
Dr.  Maskelyue's  appointment  to  it,  whidi  was 
announced  in  the  Lofuhn  Gazette,  Feb.  16; 
1765,  gave  universal  satisfaction.  It  should 
be  noticed,  that  the  office  includes  a  seat  at 
the  Board  of  Longitude,  t.  e.h  board  formed 
of  commissioners,  who  are  appointed  ^fbr 
examining,  trying,  and  judging  all  proposals^ 
experiments,  and  improvements,  relating  to 
the  longitude.**  Soon  after  this  appointment^ 
he  laid  before  the  Board  of  Longitude  the 
plan  of  an  annual  publication,  to  be  entitled 
The  Nautieai  Almanae^  and  Attrtmamieal 
EphemerU.  The  first  volume  was  for  1767; 
and  it  was  continued,  under  his  direetionf 
up  to  the  year  1816,  inclusive,  making  in  the 
whole  fifhr  volumes,  a  lasting  monument  of 
labour  and  profound  learning.  It  is  univer- 
sally allow^  to  be  the  most  useful  wofk  on 
practical  astronomy  ever  published.  Li  sodi 
high  estimation  has  it  been  hdd  bj  fbre%B 
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astronomers,  that  they  have  generally  and 
implicitly  adopted  its  compatationsy  and  ac- 
knowledged its  superior  accuracy. 

M.  Lalande^  in  giving  an  account  of 
similar  publications,  says  '<  Le  Nautical 
Almanac  de  Londres  est  Y  Ephemeride  la 
plus  parfait  qu'il  y  ait  jamais  eu.**  In  1767, 
he  published  an  auxiliary  work,  entitled 
*'  Tables  requisite  to  be  used  with  liie  Nauti- 
cal Almanac,  in  order  to  And  the  latitude 
and  longitude  at  sea."  This  performance, 
well  known  to  seamen  by  the  name  of  "  The 
requisite  tables,"  has  passed  through  several 
editions,  and  has  been  successively  enlarged, 
particularly  by  different  methods  of  working 
the  lunar  obsevations,  by  Messrs.  Lyons, 
Dnnthome,  Witchell,  Wales,  and  by  Dr. 
Iflaskelyne  himself ;  and  it  has  been  improved 
by  the  latitudes  and  longitudes  of  places 
supplied  by  Captain  Cook,  Captain  Huddart, 
Messrs.  BaU^,  Wales,  and  other  scientific 
navigators.  Some  time  after  this,  he  pub- 
lished Mayer^s  Tables,  with  both  Latin  and 
English  explanations,  to  which  headded  several 
tracts  and  tables  of  his  own,  and  prefixed  to 
the  whole  a  latin  preface,  with  the  title, 
Tabula  motuum  Solis  et  Lunsd,  &c.  It  was 
published,  like  the  foregoing  works,  by  order 
of  the  Commissioners  of  Longitude  ;  and  the 
various  other  publications  issued  by  that 
board  during  his  time  were  also  printed 
under  his  inspection,  and  are  too  numerous  to 
be  here  stated.  Another  important  and 
laborious  duty  that  devolved  on  him  in  conse- 
-"^iience  of  his  office  was,  to  examine  the  pre- 
tentions of  the  various  candidates  who  claimed 
the  parliametary  rewards  for  new  or  im- 
proved methods  of  finding  the  longitude. 

It  may  be  observed,  that  his  appointment 
took  place  at  a  period  peculiarly  interesting  in 
aba  history  of  astronomy.  His  success  in 
introducing  and  promoting  the  lunar  observa- 
tions greatly  excited  the  public  attention  to 
the  subject  of  the  longitude,  which  was  ren- 
dered still  more  interesting  by  the  great 
rewards  held  out  by  parliament  for  further 
improvements  in  the  problem,  whether  by 
astronomical  or  mechanical  methods.  These 
offers,  united  with  the  powerful  motives  of 
honour  and  emulation,  called  forth  during 
several  years  many  extraordinary  efforts  of 
genius,  and  produced  useful  inventions  both 
in  arts  and  sciences,  and  particularly  in  the 
construction  of.  time-keepers.  The  parlia- 
mentary offers  likewise  encouraged  numerous 
candidates  of  very  slight  pretensions,  and 
even  visionaries  whose  applications  became 
very  troublesome.  The  claims  of  all  were 
referred  by  the  Board  of  Longitude  to  the 
Astronomer  Boyal,  by  whom  scientific  plans 
were  examinedi  and  the  rates  of  chronometers 


ascertained.    Thus  by  his  office  he  was  con- 
stituted arbiter  of  the  fames  and  fortune  of  a 
great  number  of  anxious  projectors ;  and  it  is 
easy  to   conceive   how    arduous  as  well  as 
unpleasant  such  a  duty  must  have  been.    It 
was  not  indeed  to  be  expected  that  the  sanguine 
hopes  aud  self-love  of  such   a    variety  of 
candidates  could  be  gratified,  with  justice  to 
the  high  trust  and  confidence  thus  reposed  in 
him  ;  and  hence  complaints  were  frequently 
heard,  and  pamphlets  published,  expressive 
of  discontent  and  disappointment     Appeals 
even  were  made  to  parliament,  but  whatever 
difference  of  opinion  might  have  then  existed, 
time  and  experience  have  since  fully  proved 
the  truth  and  impartiality  of  Dr.  Maskelyne*s 
decisions.    In  giving  a  general  view  of  his 
labours  at  the  Royal  Olwervatory,  we  shall 
begin  with  his  publication  of  the  Qreenwich 
ol^rvations,  which  were  printed  in  1774,  by 
command  of  his  Migesty.     The  first  volume 
began  with  the  observations  of  1765,  and 
they  have  been  continued   annually   since. 
M.  Lalande  in  mentioning  this  performance 
in  1792,  calls  it  *'  le  recueil  le  plus  precieux 
que  nous  ayons."    Since  that    period   they 
have  been    considerably  improved,  and  are 
universally  allowed  to  possess  an  unrivalled 
degree  of   accuracy.    His  catalogue  of  the 
right  ascension  and  declinations  of  thirty-six 
principal  fixed   stars,  with  tables  for  their 
correction,  is  a  most  useful  and  important 
performance,  and   is  adopted  in  all  obser- 
vatories.    It  is  mostly  distinguished  by  the 
appellation  of   Dr.  Maskelyne's    Thirty-six 
Stars.     His  observations  of  the  sun,  moon, 
and  planets,  are  equally  esteemed,  and  have 
been  made  the  basis  of  the  solar  and  lunar 
tables  lately  computed  in  France  according  to 
the  theory  of  M.  Laplace ;   and  which  are 
republished  in  Professor  Yince*s  Astronomy, 
Vol.  UL    The  solar  tables  were  calculated 
by  M.  Delambre,  and  the  lunar  by  M.  Burg  ; 
copies    of   which  were  transmitted   to  Dr. 
Maskelyne,  by  order  of  the  French  Board  of 
Longitude,  with  a  grateful  acknowledgment  of 
the  important  assistance  derived  from   his 
Greenwich     observations.       M.    Delambre 
observes,  that  the  establishment  of  the  Board 
of  Longitude  in  France,  the  observatories  of 
Paris  and  Greenwich,  are  directed  nearly  to 
the  same  objects;    and  furnished  with  in- 
struments equally  good,  they  produce  annually 
collections  of   observations   equally  precise, 
which  would  serve  mutually  to  verify  one 
another  if  there  were  occasion.    They  serve 
as  a  supplement  to  each  other,   when  the 
clouds  which  cover  one  observatory  do  not 
extend  likewise  to  the  other.    The  communL 
cations  are  continual,    and   the  obligations 
reciprocal    If  the  French  taUes  are  founded 
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ia  a  grett  meatare  upon  the  obserrations  of 
the  l^glish,  on  the  other  hand  the  oalcalftp 
tions  of  the  English  are  founded  upon  the 
French  tables.  But  the  latest  tables  have 
been  Terified  bj  as  many  French  as  English 
observations. 

Dr.  Haskelyne  no  more  quitted  his  obser- 
vatoiy.  In  1769  he  remained  in  it  to  observe 
the  transit  of  Venus,  though  only  one  phase 
was  visible  at  Greenwich;  but  he  drew  up 
instructions  for  the  astronomers  whom  Great 
Britain  sent  to  different  countries,  he  collected 
their  observationsi  and  deduced  from  them 
the  parallax  of  the  sun,  and  its  distance  from 
the  earth.  His  result  was  the  same  as  that 
to  which  Dusejour  came,  by  comparing  the 
totalitv  of  the  ooservations  ot  the  two  transits 
of  17ol  and  1769.  He  made  many  of  the 
most  interesting  and  most  difficult  observa- 
tions himself,  as  those  of  the  moon;  but 
neceasarily  confided  to  his  assistant  those 
which  were  more  easy  and  less  essential.  He 
followed  with  inflexible  rigour  the  methods 
established  by  his  celebrated  predecessor 
Bradley,  whom  he  even  surpassed  in  the 
exactness  of  his  daily  observations.  He 
brought  to  perfection  the  method  of  Flam- 
stead,  of  determining  at  once  the  right  ascen- 
sions of  stte  and  of  the  sun.  It  may  be 
said  of  the  observations  that  he  published, 
that,  if  by  any  ^reat  revolution  the  sciences 
were  completely  lost,  and  this  collection  pre- 
served, there  would  be  found  in  it  sufficient 
materials  for  rebuilding  almost  the  whole 
edifice  of  modem  astronomy,  which  cannot  be 
said  of  any  other  collection ;  because  to  the 
merit  of  an  exactness  which  has  been  seldom 
attained  and  never  surpassed,  it  adds  the 
advantage  of  a  long  series  of  observations. 
Its  preciBion  is  so  great^  that  it  is  very  imwo- 
bable  that  much  can  be  added  to  it  The 
observations  are  excellent  for  the  time  in 
which  they  were  made,  and  this  time  is  the 
period  in  which  they  approached  the  nearest  to 
perfection.  They  will  only  increase  in  value  as 
they  increase  in  age ;  which  unfortunately  is 
not  true  either  with  respect  to  the  observations 
of  Tvcho  and  Helvetius,  or  to  those  of  Flam- 
steacT  and  La  Hire,  which,  when  made,  pos- 
sessed all  the  exactness  of  which  any  idea 
could  be  formed ;  but  which,  though  not  far 
removed  from  the  present  age,  never  can 
enter  into  any  compiffison  with  the  observa- 
tions of  the  great  astronomers  of  the  eighteenth 
century.  Dr.  Maskelyne  corresponded  with 
all  the  astronomers  of  the  world.  To  be  con- 
vinced of  it,  we  have  only  to  run  over  the 
memoirs  of  philosophers  of  every  nation  which 
he  presenteci  to  the  Royal  Society.  He  him- 
seli  did  not  publish  quite  so  often  as  could 
liave  been  wislied;  but  it  is  very  diffionlt  for 


an  astronomer,  charged  with  the  duty  s{ 
observations  to  be  repeated  every  day^  and 
almost  every  moment,  to  undertake  great 
theoretical  researches,  which  he  is  under  the 
necessity  of  interrupting  almost  every  instant 
The  writings  which  he  has  left  are  remarkabb 
for  just  ideas  and  an  enlightened  criticiaiai 
Such  is  a  Dissertation  on  the  Equation  of 
Time,  where  he  has  pointed  out,  with  tte 
requisite  delicacy,  a  mistake  of  La  Gaille,  and 
another  less  important  mistake  of  Jjalande, 
Lalande  received  very  well  the  lesson  which  he 
thus  got;  but  Bernoulli  having  inserted,  aevw 
years  after,  a  translation  of  Dr.  MaskelyaA 
memoir  in  his  collection  forastronomerSyens 
of  Lalande's  pupils  (D'Agelete)  took  up  the 
cause  of  his  master  in  a  manner  that  m^U 
have  produced  a  coldness  between  the  pai&i 
concerned.  The  quarrel,  however,  had  no 
consequence ;  and  the  two  astronomers  eonre^ 
sponded  as  usual.  Some  doubts  having  baatt 
raised  respecting  the  difference  in  latitude  and 
longitude  between  the  observatories  of  Paiii 
and  Greenwich,  Dr.  Maskelyne,  to  whom  the 
observations  were  sent,  showed  with  his  usual 
moderation,  that  the  doubts  were  improper: 
but  he  did  not  oppose  the  methods  proposed 
to  obviate  them.  It  was  upon  this  oocasion 
that  the  English,  who  had  hitherto  done 
nothing  respecting  the  grand  geogrudiical 
operations  in  which  the  French  had  aistin^ 
guished  themselves,  signalized  themselves  in 
their  turn  bv  methods  which  surpassed  eveij 
thing  that  had  been  hitherto  done.  It  was 
then  likewise  that  M.M.  Cassini  and  LMpendn)^ 
made  the  first  trial  of  the  circle  of  Sorda. 
Bouiuer,  at  the  end  of  his  measure  of  a  degree 
in  rem,  had  endeavoured  to  determine  the 
attraction  of  mountains,  and  the  quantity 
which  they  drew  the  plumb  line  of  the  saetor 
from  the  perpendicular  durection.  He  had 
found  a  real  and  iDdisputable  attraction ;  but 
one  half  less  than  ought  to  have  resulted  firom 
the  size  of  the  mountain.  Hence,  he  cmh 
eluded  that  it  was  hollow  within,  and  undei^ 
mined  by  a  volcano.  Doubts  might  be  enter^ . 
tained  of  a  result  obtained  by  means  of  instm* 
ments  of  middling  goodness.  Boujuer  had 
himself  expressed  a  wish  that  the  experiment 
were  undertaken  in  Europe  with  more  cars 
and  with  better  instruments.  Dr.  Maskelyne 
undertook  this  inquiry,  with  the  sector  that 
he  had  with  him  at  St.  Helena,  after  having 
corrected  the  suspension,  and  altered  the 
division.  He  made  choice  of  Schehallien,  a 
mountain  in  Scotland.  It  will  be  necessary  to 
consult  his  memoir,  in  order  to  see  the  cars 
and  the  pains  which  this  operation  cost  him, 
which  appears  so  easy.  But  it  must  be 
observed,  that  the  laborious  parts  of  the  otir 
calation,  firom  Maskelyne's  data,  were  oom- 
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pletad  bj  Dr.  HnttoDi  then  a  t^  joung 
man;  and  for  which  the  Royal  Bodetj  Toted 
a  gratuity  of  £250,  From  diese  obserrations 
and  MlcolatioDs  it  appeara,  that  the  mean 
Amuntj  of  the  earth  is  to  that  of  water  as 
9  to  2|  and  to  that  of  stone  as  9  to  5;  whenoe 
it  is  presumed  that  the  internal  parts  contain 
soma  large  quantities  of  metals. 

In  1792,  Dr.  Maskelyne  published  Mr. 
IGchael  Taylor's  Table  of  Logarithinsi  a 
laborioos  work,  and  an  uncommon  monnmeut 
of  persevering  industry.  The  author  had 
been  encouraged  by  the  doctor  in  the  exeou- 
liim  of  it ;  and,  having  died  when  only  a  few 
pages  remained  unfinishedi  Dr.  Maskelyne 
Drought  it  to  a  conclusion;  and  prefixed  to  it 
a  rery  masterly  introduction^  contaioin^  pre- 
cepts  for  the  use  of  it  Dr.  Maskelyne  is  said 
to  have  been  the  inventor  of  the  prismatic 
■uorometer :  at  any  rate,  the  idea  of  employ- 
ing a  double  refraction  belongs  to  him,  and 
BoMovich  acknowledges  it  As  he  set  a  high 
vidoe  on  the  excellent  instruments  which  he 
needy  he  did  his  utmost  to  preserve  and  im- 
prove them,  by  making  such  additions  as  his 
e^MTienoe  andf  skill  in  optics  suggested.  He 
mnd  the  inconvenience  of  narrow  openings, 
tben  used  in  all  observatories,  ana  there* 
fere  he  bad  those  of  Greenwich  enlarged.  It 
had  been  lately  suspected  that  his  quadrant 
had  become  less  exact  in  consequence  of  the 
fiiotion  which  it  had  undergone  during  its 
continual  employment  for  more  than  fifty 
jears.  It  was  very  natural  that  an  astrono- 
Ifear,  who  always  paid  the  same  degree  of 
attention  to  his  observations,  and  who  did  not 
peieeive  in  his  instrument  any  mark  of  old 
age,  should  not  be  the  first  to  detect  changes 
in  it,  very  slight  in  themselves.  Other  instru- 
meota,  more  modem,  and  of  a  difiiarent  con- 
stmetion,  and  placed  in  the  hands  of  attentive 
astronomers,  occasioned  the  first  suspicions. 
It  is  true  that  the  small  variations  which 
appear  to  have  been  observed  may  be  account- 
ed for  in  such  a  way  as  to  acquit  the  quad- 
rant at  Ghreenwich  of  inaccuracv.  Messrs. 
Bessett  and  Oltmans  gave  explanations  of 
tbem  not  deficient  in  probability;  but  the 
most  certain  method  was  to  procure  new 
instruments.  This  was  what  Dr.  Maskelyne 
did.  He  employed  the  celebrated  Tronghton 
to  make  a  grand  and  superb  circle,  which  he 
liad  not  the  pleasure  himself  of  placing  in  his 
observatorv ;  but  which  has  been  put  into  the 
liands  of  nis  successor,  Mr.  Pond,  who  will 
no  doubt  make  the  public  acquainted  with  the 
fiiults  which  time  had  produce  in  the  Green- 
wich quacbant  and  will  inform  us  what  cor- 
rtetions  must  be  made  in  the  latter  observa- 
tions at  Greenwich,  to  render  them  as  valu- 


able as  the  more  early  observations  at  Gbeen« 
wich. 

Dr.  Maskelyne  had  good  ohoreh  prefisrment 
fipom  his  college,  and  his  paternal  estates  (for 
which  he  was  the  last  male  neir)  were  also  con- 
siderable ;  he  married,  when  rather  advanced  in 
life,  a  young  lady  of  large  fortune,  the  sister 
and  co-heiress  of  Lady  Sooth,  of  Northamp- 
tonshire, by  whom  he  had  one  dauriiter, 
whose  education  he  superintended  with  the 
fondest  care,  l^hese  ladies  survived  him ;  and 
also  his  sbter  Margaret,  who  was  married  to 
the  late  Lord  Glive.  Dr.  Maskelyne  died  on 
the  9th  of  February,  1811,  in  the  79th  year 
of  his  age.  His  health  had  previously  de- 
clined for  some  months,  and  he  contemplated 
his  approaching  dissolution  with  pious  resig- 
nation, and  with  a  lively  hope  of  being  ad- 
mitted into  the  presence  of  that  Deity  whose 
works  he  had  so  long  studied  aod  so  ardently 
admired.  -His  favourite  science  tended  the 
more  strongly  to  confirm  his  religious  princi- 
ples; and  he  died^  as  he  lived,  a  sincere 
christian.  Eulogy  read  m  the  National 
Institute  by  Delambre*  Ree^  JEncyclop€edia. 
Monthly  Magazine, 


AET  EDUCATION. 

From  **  The  AAoMnm!*  Oct.  6<^  ISSO. 

The  appeal  is  made  to  the  inhabitants  of 
the  North  Eastern  district  of  London,  and  all 
who  are  interested  in  the  diffusion  of  art 
education,  to  assist  in  procuring  for  that 
locality  the  advantages  of  a  self-supporting 
School  of  Art.  It  is  proposed  to  erect,  in  a 
central  and  eligible  situation,  a  building  that 
shall  comprise  class-rooms  for  drawing, 
painting,  and  modelling,  and  also  include  a 
museum  and  picture  gallerv.  With  the  pro- 
posed institution, ''  The  Finsbnry  School  of 
Art"  will  be  incorporated,  and  its  title  be 
''  The  North  London  Grallery,  Museum,  and 
School  of  Art,  in  connection  with  the  South 
Kensington  Museum."  It  will  be  entitled  to  be 
supplied  periodically  with  objects  of  art  from 
the  national  collection.  The  buildings  will  be 
open  to  public  inspection  on  the  same  plan  as 
the  South  Kensington  Museum.  The  service 
that  latter  institution  has  reitdered  to  the 
public  is  undoubted ;  but  its  situation  is  too 
remote  from  what  is  really  the  most  densely 
populated  section  of  London,  and  the  precise 
section,  moreover,  in  which  men  of  the  class 
reside  who  are  really  in  need  of  art  educa- 
tion, and  who  practise  art  manufacture  beyond 
all  others^  for  in  trqth,  gold  and  silversmiths, 
jewellers,  watch  manufacturers,  engine 
turners,  chasers,  engravers,  and  several  other 
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liraDches  of  art  manufactare  are  identified 
with  the  district ;  under  these  circumstances 
it  is  proposed  to  establish  the  schools,  kc,  in 
question.  The  museum  will  likewise  contain 
specimens  of  the  animal,  vegetable  and 
mineral  kingdomS|  and  of  manufactures  ob- 
tained from  them.  There  will  be  evening 
classes,  and  a  ladies'  morning  class  ;  the  fees 
as  fixed  by  the  Committee  of  Council  on 
Education.  Between  £4000  and  £6000  will 
be  required  for  the  new  building  ;  and  the 
committee  intend,  when  the  scheme  is  more 
advanced,  to  apply  for  the  customary  govern- 
ment aid.  By  a  minute  of  council,  no  grant 
for  building  purposes  will  exceed  25  per  cent 
of  the  outlay. 


ABRIDGMENTS  IGF 

SPECIFICATIONS  OP  PATENTS 

BILATINO  TO  WATOHKS,  CLOOKS;  AKD  OTHXB 

TDfEKEBPERS. 

(Continued /rem  page  23.) 

1839,  December  11.— No.  8308. 
G0U6T,  PiKR&B  Frsdbbick.— The  introdnctio^ 
into  watcbef,  cloclu,  and  other    time-keepers,  of  a 
gapplemenlary  second  hand,  so  adjusted  by  mechanism 
that  it  maj  be  stopped  while  the  other  second  hand  is 
going,  and  on  being  set  free  will  recover  its  original 
position,  and  rotate  as  before  along  with  the  other. 
[Printed,  7d.    See  Mechanics'  Magazine,  yol.  33, 
p.  65  ;  and  Inyentors'  Advocate,  vol.  2,  p.  386.] 

S  1840,  March  7.— No.  8418. 

MOLYNEUX,  BoBBBT.— The  addition  to  the 
compensation  balance,  of  a  supplementary  compensa- 
tion balance,  consisting  of  two  pieces  with  projecting 
parts,  which,  when  the  balance  is  compensated,  bank 
in  contact  with  the  inside  of  the  balance  rim,  either 
at  the  parts  near  the  arms  or  at  the  free  ends  according 
as  the  supplementary  compensation  is  for  higher  or 
lower  temperatures.  The  inventor  also  produces  the 
same  effect  independently  of  the  action  of  the  balance 
rim. 

[Printed,  5d  See  Inventors'  Advocate,  vol  S, 
p.  197.] 


The  Clock  Bells  of  Westminster. — 

A  trial  of  the  musical  sounds  emitted  by  the  four 
chime  bells  of  the  great  clock,  and  also  the  great  bell 
itself,  took  pUuft  before  several  musical  and  scientific 

SQtlemen,  under  the  direction  of  Professor  Airey,  for 
e  Durpose  of  registering  the  various  sounds,  and  Mr. 
Poole,  a  C.B.,  but  a  genUeman  well  versed  in  sounds, 
he  haying,  it  was  stated,  written  on  the  subject.  The 
experiment  was  conducted  in  a  purely  scientific  man- 
ner. Mr.  Fincham  was  stationed  with  other  officials 
in  the  clock  tower,  and  the  gentlemen  who  were  to 
test  the  range  and  tone  of  sound  in  the  interior  yard 
of  the  House  of  Commons,  where  an  inverted  barrel 
was  placed  to  give  effect  to  the  sounds  of  their  tuning 
forks  and  other  instruments  for  testing  sound.  Mr. 
l^cham  acted  npon  preconcerted  signals  from  the 
jard,  and  Mfirered  from  the  tower.    The  first  bell 


was  struck,  and  when  its  sound  had  been  accoraftelj 
registered,  on  signals,  the  2nd,  3rd,  and  4th  bells  were 
tested  in  l^e  manner,  after  which,  on  signal,  several 
strokes  from  the  inner  hammer  of  the  great  bieU  were 
sounded,  and,  although  it  has  a  wide  open  seam  and 
a  hole  six  inches  deep,  it  boomed  forth  most  musicaDy. 
A  word  as  to  lighting  the  great  dock.  It  ia  illnmina- 
ted  from  eleven  o'clock  till  two  onlv,  when  the  migoritf 
of  the  people  are  in  bed,  instead  of  from  eight  to  four, 
during  which,  at  the  present  time,  the  hours  are  in 
darkness. 
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ELBHENTART   PAPERS 

OK    MECHANICS   AND    MATTER    IN 

MOTION. 

(Cantimud  fitm  page  39). 

On  the  PxmnrLint — eoHtintiei. 

It  ia  evident  from  That  Iirta  been  pre- 
rioualy  stated,  that  #e  can  bo  proportion  the 
length  of  nn  inclined  plane  to  its  height,  bb 
to  moke  the  rate  of  movement  vhat  we 
please.  Thus,  if  we  gradually  dinmush  the 
height,  the  descent  will  be  slower  and 
slower,  until  the  plane  becomes  level,  in 
which  ease  there  will  be  no  movement  at 
all;  or  ve  may  gradually  increase  it  until 
the  plaoe  becomes  perpendicular,  and  then 
the  Dody  upon  it  tnll  fall  &eely,  aocordiog 
to  the  regular  law.  In  any  case  there  will  be 
precisely  the  same  proportional  acceleration 
of  the  movement,  during  the  descent,  as 
when  the  body  is  &lling  freely;  but  the 
rate  per  second  will  be  diminished  according 
to  the  amount  of  inclination,  just  as  it  is  in 
Attwood's  machine,*  by  the  partial  counter- 
poise of  the  weight.  As  the  rate  of  move- 
ment which  the  body  has  acquired  at  th< 
end  of  its  descent,  is  always  that  which 
it  would  have  gained  when  falling  perpen- 
dicularly thrau^  the  same  height,  whilel 
the  time  which  is  occupied  in  its  fall  depende 
-opou  the  length  of  the  plane,  it  is  obvious 
that  the  rate  per  second  at  which  the  body 
commences  ita  movement  will  depend  upon 
the  proportion  between  the  height  of  the 
plane  and  its  length.  Thus,  supposing  that 
the  plane  be  144  feet  high  and  288  feet 
long ;  a  body  would  require  only  3  seconds 
to  fidl  through  its  height  perpendicularly; 
but  would  occupy  6  seconds  in  rolling  down 
the  incline,  commencing  with  a  velocity  of 
only  8  feet  per  second  instead  of  16.  Its  rate 
of  movement  will  increase  in  regular  propor- 
tion, thus :  falling  8  feet  in  the  first  second, 
it  wiU  fall  {4  X  8)  32  feet  in  two  seconds, 
(9  X  8)  72  feet  in  three  seconds,  (16  X  8) 
128  feet  in  4  seconds,  (25  x  8)  200  feet  in 
5  seconds,  and  (38  X  8)  228  feet  or  the  whole 
length  of  the  plane  in  6  seconds.  At  the 
end  of  this  time  it  will  have  acquired  the 
velocity  of  (6  X  2  X  8)  96  feet  per  second, 
which  would  have  been  acquired  by  a  body 
falling  perpendicularly  in  3  seconds.  But, 
suppose  that  the  plane  had  a  length  equal  to 
16  times  its  height, — the  body  would  then 
require  16  times  3  seconds  for  its  desc^it, 
and  would  only  commence  at  the  rate  of  1 
foot  per  second.  The  whole  roace  passed 
through  in  48  seconds  is  found  by  multiply- 
ing the  square  of  48  1^  1  foot. 

*  S«a  p.  49,  on  "  Attwood'i  Mscbuub" 


The  velocity  acquired  at  the  end  of  the 
descent  is  found  by  the  same  role  to  be 
(48  X  2  X  I)  96  feet,  the  same  as  that  of  a 
body  falling  through  a  steeper  plane  or 
through  the  perpendicular.  Hence  we  see 
that,  when  a  body  descends  along  an  inclined 
plane,  its  rate  of  motion  is  diminished  in  the 
exact  proportion  in  which  its  length  exceeds 
its  height;  but  that  the  law  of  acceleration, 
owing  to  the  continual  action  of  ihe  force  of 
gravi^,  is  exactly  the  same  as  if  the  body 
were  mlling  finely.  It  is  eaay  to  understand 
why  this  diminution  of  rate  should  take 
place  j  for  when  a  body  is  resting  on  a  level 
surface  the  whole  of  its  weight  is  resting 
on  that  tur/aee,  and  its  gravity  cannot  there- 
fere  put  it  in  motion  ;  on  the  other  hand,  if 
the  plane  be  raised  into  the  perpendicular 

rition,  none  of  the  weight  is  supported 
,  it,  and  the  force  of  gravity  acta  freely  on 
the  body.  In  nil  intermediate  positionB,  a 
larger  or  a  smaller  part  of  the  weight  ia 
supported,  in  proportion  as  the  plane  ap- 
proaches the  horizontal  or  the  perpendicular 
position.  Now  the  action  of  the  force  of 
gravity  upon  a  part  of  the  body  haa  to  put 
in  motion  the  whole  of  it  (just  as  in  Attwood's 
machine),  _  and  thus  the  rate  of  its  movement 
must  be  diminished  according  to  the  propor- 
tion between  the  moving  power  and  the 
amount  to  be  moved.  How  this  proprtion 
is  to  be  estimated  will  be  explained  when 
the  IffcLETED  Plake  is  considered  as  one  of 
the  mechanical  powers. 

When  a  body  moves  down  a  curved  sur- 
face, however,  the  case  is  materiedly  altered. 
In  the  inclined  plane  the  amount  of  descent, 
or  fall,  is  the  same  in  every  part  of  the  plane, 
and  consequently  the  acceleration  of  the 
body's  motion  is  uniform.  But  this  is  not 
the  case  in  a  curved  surface,  as  will  be 
evident  from  a  httle  consideration.  In  the 
accompanying  figure  (^.  1),  the  str^ght 
JV- 1. 


line  A  B  represents  an  inclined  plane  whidi 
is  divided  into  eight  portions,  by  hfflizontal 
lines  drawn  at  equal  distances ;  these  porti<nw 
are  equal,  so  tlut  the  length  of  the  plane 
eveiywhere  corresponds  with  its  height. 
But  A  C  B  and  A  D  B  are  two  portions  of 
circles,  beginning  and  ending  at  the  same 
points ;  and  the  movement  of  a  body  along 
nu&cee  having  tlieM  cnrvatnres  will  Mveiy 
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different  from  that  of  a  body  descending  the 
plane  A  B ;  for  it  is  shown  by  the  figure,  that 
at  the  beginning  of  its  course,  the  curve  A  C  B 
departs  but  little  from  the  level;  so  that 
for  a  body  to  descend  through  one-eighth 
of  its  height,  it  must  pass  through  much 
more  than  one-eighth  of  its  length ;  whilst 
in  the  latter  part  of  its  course,  its  rate  of 
descent  is  much  more  rapid,  since  it  ap- 
proaches more  nearly  to  the  perpendicul^. 
Precisely  the  opposite  is  the  case  in  regard 
to  the  curve  A  I)  B ;  its  rate  will  be  at  first 
much  more  rapid  than  on  the  inclined  plane, 
but  it  will  afterwards  be  increased  in  a  much 
less  degree.  The  precise  rate  of  a  body 
descending  through  either  of  these  curves, 
or  any  others,  can  be  determined  by  mathe- 
matical investigations,  which  would  be  here 
out  of  place ;  but  the  curious  result  is  ob- 
tained JD*om  all, — ^that,  whatever  be  the 
nature  of  the  curve,  the  velocity  which  the 
body  has  acquired  at  the  end  of  its  descent,  is 
exactly  that  which  it  would  have  acquired  in 
its  descent  along  an  inclined  plane  of  any 
length  but  having  the  same  height,  or  in 
its  perpendicular  fall  through  a  space  equal 
to  me  height  of  the  plane. 

It  is  not  difficult  to  understand,  that  a 
curve  might  be  so  formed  that  the  amount 
of  its  inclination  at  every  point  shall  be  in 
proportion  to  the  distance  (along  the  curve) 
of  that  point  from  the  bottom,  as,  for  in- 
stance, that  half-way  up  the  ascent  the 
curve  shall  rise  1  inch  for  a  foot  of  its  length, 
whilst  at  twice  the  distance  from  the  bottom 
the  curve  shall  rise  2  inches  for  a  foot  of  its 
length.  Such  a  curve  will  have  thia  remark- 
able property,  that  from  whatever  part  of  it 
a  body  will  be  allowed  to  descend  it  will 
reach  the  bottom  in  the  same  time. 


Fig.  2. 


This  will  be  easily  understood  by  re- 
femce  to  the  subjoined  figure  {Ji^  2).  Let 
A  B  be  the  curve ;  and  Q  and  I*  two  bodies 
BO  placed  that  the  distance  PA  (measured 
alonff  the  curve)  is  equal  to  twice  Q  A ;  then, 
by  me  nature  of  the  curve,  its  inclination 
at  the  point  F  is  twice  as  great  as  at  Q,  and 


a  body  which  begins  its  descent  at  P  will 
have  twice  the  rate  of  the  body  which  starts 
from  Q.  In  the  first  second,  therefore,  P 
will  have  fallen  twice  the  distance,  reaching 
P  1,  whilst  the  body  Q  reaches  only  q  1 ; 
and  as  the  distance  I' p  1  is  twice  Qql,  the 
remaining  distance  A  p  1  is  equal  to  twice 
the  remaining  distance  X  q  1 ;  henoe  the  ac- 
celeration during  the  next  second  of  the  motion 
of  the  body  P  will  be  twice  that  of  the  body 
Q;  and  P  will  move  through  the  space 
between  p  1  and  p  2  whilst  Q  moTes  only 
half  the  distance,  that  between  q  1  and  q  2. 
In  the  same  manner,  the  distances  whuh 
remain  to  be  traversed  by  P  and  Q,  dtumg 
the  third  second,  are  still  as  2  to  1 ;  and  ^ 
rate  of  P  being  all  along  double  to  that  of  Q, 
these  distances  will  be  peifonned  in  equal 
times,  so  that  the  two  bodies  will  airiTB 
at  A  together. 

The  same  principle  holds  eood  in  regaid 
to  bodies  commencing  their  descent  at  any 
part  of  the  curve.     G£us,  suppose  Q  to  com- 
mence near  the  bottom,  and  P  at  a  distance 
(measured   along  the    curve)  equal  to  six 
times  that  of  Q;  then,  the  incunation,  or 
feill,    of  the    curve  at  P   being  six  times 
that  of  the  curve  at  Q,  the  rate  of  a  bo^ 
starting  at  P  will  be  six   times  that  of  a 
body  starting  at  Q ;  and  as,  from  the  natuze 
of  the  curve  the  acceleration  of  motion  during 
each  succeeding  second  bears  the  same  propor- 
tion in  both  cases  to  the  rate  with  which  mey 
started,  the  body  P  will  in  each  second  move 
six  times  as  fast  as  Q  in  the  corresponding 
second,    and  will  therefore    arrive   at  the 
bottom  at  the  same  time  with  it.     Such  a 
curve  is  called  an  isochronous  curve;  and 
it  is  that  known  to  mathematicians  as  the 
cycloid.     It  is  precisely  the  curve  which  any 
point   in   the  circumference  of  a  cairiaffe- 
wheel  describes,  when  its  motion  round  me 
axle  is  combined  with  its  forward  movement 
along  the  road,  and  it  may  be  marked  along 
a  board,  by  fixing  a  penal  or  piece  of  chs& 
on  the  circumference  of  a  wheet  cua<i  nii 
the  latter  roll  on  any  straight  edge. 

(7V>  he  ixmtmued,') 


In  the  Academy  of  Sciences  at  St.  Peters- 
burg, IB  a  Repeating  Watch  aboat  the  size  of  an  egg ; 
within  it  is  represented  onr  Sayionr's  tomb»  with  the 
stone  at  the  entrance,  and  the  sentinels  gaardiiq^ 
it.  While  the  specatator  is  admiring  thia  curioiis 
piece  of  mechanism,  the  stone  is  suddenly  remoTed, 
the  angels  appear,  the  women  enter  the  sepnlcfan^ 
and  the  same  chant  is  heard  which  is  performed  m 
the  Greek  church  on  Easter  Eve. 
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ON  THE  CALCULATION  OF  TRAENS 
BY  APPBOXTMATION. 

▲  VEW  MBTHOD,  BT  M.  BBOOOT. 

Cammwttcaied  to  the  Society  of  Chek-makara  ofPanM, 
at  their  Meeting  ofAe  \Qth  June,  I860.* 


GSNTLEMENi 

I  am  about  to  ei^lain  to  you  a  new 
mode  of  calculating  trams  by  approxima- 
tion. 

I  think  I  ougbty  preTiously,  to  explain 
hoWi  and  upon  what  occasion,  I  was  led  to 
this  discovery. 

Some  years  ago  I  was  employed  to  repair 
some  pendulum  clocks  which  pointed  out 
.certain  appearances  in  the  heavens :  in  each 
of  them  a  part  of  the  train  had  been  removed, 
and  the  owner  of  these  clocks  was  desirous 
that  they  should  be  restored  to  their  original 
condition. 

As  the  means  which  I  had  then  at  my  dis- 
posal appeared  insufficient,  I  thought  that 
Xjjv  refemng  to  books  on  Clo(^-making  I 
ahould  find  directions  necessary  for  perform- 
ing this  work  with  all  the  accuracy  and 
ramdify  possible. 

1  particularly  studied  Janvier,  as  an 
author  who  had  given  most  attention  to  this 
question,  and  I  exerted  all  possible  perseve- 
.rance  in  trying  to  imderstand  him.  My 
labour  was  entirely  thrown  away,  as  the 
methods  set  forth  in  his  work  were  not 
practical,  and  could  be  of  no  ^irther  use  than 
to  serve  as  exercises  for  those  who  had  no- 
thing i^irther  to  learn. 

After  many  trials,  I  found  at  last  the 
numbers  that  I  wanted ;  but  after  my  first 
attempts,  I  saw  at  once  that  the  closest  ap- 
proximation depended  on  a  certain  skill  in 
mq-lring  the  calculations ;  and  I  then  thought 
it  wou£l  be  interesting  and  useful  to  establish 
a  method  free  from  all  doubtful  trials,  and 
at  once  enabling  the  operator  to  discover 
among  the  practical  results,  those  which 
were  most  smtable. 

I  imagined,  in  succession,  several  modes 
of  proceeding,  but  I  was  obliged  to  give 
them  up,  one  after  the  other,  as  fiiey  did  not 
realize,  by  a  direct  method,  the  plan  that  I 
wished  to  establish. 

At  length  my  researches  were  crowned  by 
complete  success ;  but  although  the  method 
was  established,  lliere  still  remained  a  task 
very  laborious  to  accomplish,  which  was  the 
theoretical  development  of  this  method. 

This  work  is  now  finished,  and  nearly 
ready  to  be  delivered  to  the  printer. 

*  Tranalated  for  Thb  Horolooioal  Joubkal,  by 
C.  A  HoLMioGK,  25,  Upper  North  Place,  Qniy^s 
Ion  Boad. 


It  is  divided  into  three  parts  : 

The  first  is  entirely  theoretic ;  and  in  this 
the  propositions  are  demonstrated  upon 
which  the  operations  are  founded. 

Li  the  second,  all  these  operations  are 
pointed  out,  in  the  most  practical  mRnimr 
that  I  could  imagine;  and  at  the  end  are 
numerous  examples  of  their  application. 

The  third  consists  of  a  Table  for  the  con- 
version of  decimals  into  vulgar  fractions; 
the  object  of  this  table  is  to  shorten  ths 
work  and  to  abridge  part  of  the  calculations. 

The  theoretical  principles,  by  the  table, 
would  lead  to  long  explanations;  and  the 
time  of  the  meeting  being  too  short  to  allow 
me  to  enter  upon  this  subject,  I  must  con- 
fine myself  to  some  practiced  explanations. 

It  is  well  known  that  when  two  wheeLs 
act  in  each  other,  the  one  which  has  most 
teeth  makes  the  one  which  has  the  fewest 
teeth  go  round  as  many  times  as  the  number 
of  teeth  in  the  small  wheel  is  contained  in 
the  number  of  teetih.  in  the  large  wheeL 

Thus,  for  instance,  taking  a  wheel  of  4S 
teeth  and  a  pinion  of  6,  the  pinion  will 
make  8  turns  while  the  large  wneel  makes 
1  turn. 

The  ratio  of  the  number  of  turns  between 
the  two  arbors  is  therefore  represented  by 

the  expression  -;—  =  8. 

Now,  if  we  suppose  the  time  is  known 
which  the  pinion  of  6  takes  to  go  once 
roimd,  it  is  evident  that  the  wheel  of  48 
teeth,  which  has  8  times  the  number  of 
teeth,  will  take  8  times  as  long  to  go  round 
once. 

The  ratio  of  the  times  is  therefore  repre* 

48 
sented  by  the  expression  -g   ==  ®*      Only  in 

the  first  case  the  ratio  is  inverse,*  and  in 
the  second,  it  is  direct.f 

This  theorem  is  easily  understood  in  the 
simple  case  of  two  wheels ;  and  it  is  known 
to  be  equally  true  for  a  train  of  any  number 
of  wheels ;  that  is  to  say,  that  the  revolutions 
of  the  first  and  last  arbors  are  exactly  in 
the  same  ratio  as  if  there  were  only  two 
wheels  in  motion ;  the  one  of  which  should 
be  the  product  of  the  number  of  teeth  of  all 
the  driving  wheels,  and  the  other  the  product 
of  the  number  of  teeth  in  all  the  wheeb 
driven. 

Thus,  in  a  train  of  three  arbors,  arranged 
as  follows,  viz : 

*  The  ratio  is  inyerse,  becanae  the  greater  namber 
applies  to  the  wheel  in  motion  making  the  lesser 
namber  of  roYointions. 

t  The  ratio  is  direct^  becaose  the  greater  number 
applies  to  the  wheel  m  motion,  woich  takes  tbi 
loDgeor  time  to  make  one  turiL 
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A  first  wheel  of  53  teeth,  driying  a  pinion 
of  8  ;  upon  this  pinion  is  riyetted  a  wheel  of 
41  teeth  driving  an  ultimate  pinion  of  7. 
In  this  train  me  drivers  are  the  wheels 
of  53  and  41 ,  and  those  driven  are  the 
pinions  of  8  and  7.  Now,  according  to 
the  principle  set  forth  above,  the  ratio  of 
the  velocities  of  the  wheel  of  53  and  the 
pinion  of  7  is  represented  by  the  expression 

to'  -  t?  -  »«■»«»'  «^y 

The  quotient  38*80357  expresses  very 
nearly  the  number  of  turns  of  the  pinion  of 
7  for  one  turn  of  the  wheel  of  53. 

We  see  here  that  it  is  always  easy  when 
the  train  is  given,  to  determine  the  ratio  of 
the  velocities  between  the  two  arbors ;  for, 
after  having  found  the  product  of  the  num- 
bers of  teeth  of  all  me  drivers,  and  the 
product  of  the  numbers  of  teeth  in  all 
driven,  we  must  divide  these  two  one  by  the 
other. 

This  principle  being  well  imderstood,  let 
us  now  pass  to  the  emulation  of  the  num- 
bers of  teeth  which  should  be  given  to  the 
wheels  of  a  train,  so  that  the  velocities  of 
their  arbors  may  be  in  a  given  ratio,  or 
nearly  so. 

We  have  seen  that  the  ratio  indicated 
under  the  form  of  a  vulgar  fraction  is  the 
exact  ratio ;  while  the  quotient  expressed  as 
a  decimal,  is  often  nothing  more  than  an 
approximation.  Although  in  both  cases  the 
operations  to  be  performed  are  the  same,  yet 
it  would  be  preferable  to  make  use  of  the 
exact  ratio ;  that  is  to  say,  of  the  one  ex- 
pressed in  vulgar  fractions. 

Pboblbi£  I. 

An  arbor  turns  in  23  minutes,  we  require 
a  train  that  wQl  drive  another  arbor  round 
in  3  hours  11  minutes,  that  is  to  say  191 
minutes. 

Here,  the  ratio  of  the  velocities  of  the  two 

191 
arbors  is  expressed  by  the  fraction  -— - 

On  examining  these  figures,  we  perceive 
that  they  are  both  prime  numbers,  and  con- 
sequently to  produce  the  revolution  required, 
we  must  employ  a  pinion  of  23  and  a  wheel 
of  191  teeth ;  but  if  the  general  conditions 
of  the  piece  of  clock-work  do  not  permit  the 
employment  of  a  wheel  whose  circumference 
would  bear  so  great  a  number  of  teeth,  it  is 
evident  that  we  must  be  content  wiUi  an 
approximation. 

Then  the  problem  comes  to  this :  instead 

191 
of  the  ratio--—- to  substitute  another  ratio 

expressed  in  smaller  terms,  and  containing 
the  leaAt  enor  pomilde* 


Among  the  known  means  of  resolving  a 
question  of  this  nature,  the  most  expeditious 
proceeding  is,  without  doubt,  that  of  con- 
tinuous fractions  ;  they  alone  possessing  the 
property  of  giving  the  lowest  nimibers  and 
the  nearest  approximate ;  but,  on  the  other 
hand,  the  employment  of  this  process  is  not 
within  the  reach  of  most  practical  men,  and 
its  resources  are  so  limited  that  the  results 
must  often  be  abandoned  to  go  in  search,  .Qf 
other  numbers  by  chance. 

The  method  which  I  propose  enablqs  us 
to  find  a  greater  number  of  results;  the 
operations  are  very  simple  and  within  the 
reach  of  all. 

191 
Let  us  return  to  the  ratio— rr:r>  and  caloa- 

23 

late  by  this  method  all  its  approximate  e%r 
pressions  in  smaller  numbers. 

It  is  evident  that  in  each  of  these  expres- 
sions the  number  expressing  the  pmion 
ought  to  be  contained  in  the  number  ex^ 
pressing  the  wheel,  so  many  times  as  23  is 
contcdned  in  191,  or  nearly  so. 

By  dividing  therefore  191  by  23,  we  have 
8  for  quotient  with  a  remainder ;  then  we 
see  that  the  given  ratio  faUs  between  the 
ratio  of  8  to  1  and  the  ratio  of  9  to  L 

If  we  give  the  wheel  8  times  as  maxiy 
teeth  as  the  pinion,  it  will  make  but  1  turn 
for  8  turns  of  the  pinion,  that  is  to  say,  in 
8  times  23  ==  184  minutes  :  the  error  (minus) 
which  results  from  employing  the  ratio  oi 
8  to  1  is  therefore  equal  to  191  minus  184 
=  7  minutes. 

By  using  a  wheel  with  9  times  the  num- 
bcQp  of  teeth  in  the  pinion,  the  wheel  will 
take  9  times  longer  than  the  pinion  to  make 
1  turn,  that  is  to  say,  9  times  23  =  207 
minutes. 

Then  with  the  ratio  9  to  1,  the  error 
(plus)  is  equal  to  207  minus  191,  or  16 
minutes. 

Let  us  observe,  by  the  way,  that  the  divi- 
sion of  191  by  23  gives  8  for  a  quotient  with 
a  remainder  of  7  ;  so  that  the  true  quotient 

7  16 

is  8  -t— 7j^,  or  it  may  be  written  9  — 


23' 


23 


This  last  fraction  is  the  compliment  of 
the  first. 

Therefore  the  errors  in  minutes  are  repre- 
sented by  the  numerators  7  and  16. 

Let  us"  place  the  numerator  7  opposite 
to  the  ratio  of  8  to  1.  Lot  us  also  place 
the  numerator  16  opposite  to  the  ratio  of 
9  to  1,  and  construct  the  following  table, 
in  which,  the  numbers  in  the  first  colimm 
represent  the  wheels,  those  in  the  second 
are  the  pinions,  and  those  in  the  third 
will  serve  to  calculate  the  interaediat^ 
ratios. 
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(1.) 


8 


1     -     7 


9  :  1  +  16 
Subtract  7  from,  16,  and  9  remains.  Let 
us  write  this  difference  over  the  16,  and 
opposite  to  it,  place  the  ratio  of  17  to  2, 
Wmeh  results  from  adding,  term  for  term, 
the  ratios  of  8  to  1  and  9  to  1 ;  and  our 
taUe  wUl  stand  thus : 

8:1     —    7 

(3.) 

17    :    2     +     9 

9    :     1     +16 

I^t  us  operate  upon  the  ratio  of  8  to  1 
and  the  new  ratio  of  17  to  2,  as  we  did  upon 
the  two  first,  that  is  to  say,  subtract  7  from 
9,  there  remains  2 ;  let  us  write  this  differ- 
ence over  the  9,  and  opposite  to  it  let  us 
place  the  ratio  of  25  to  3,  which  is  the 
result  of  adding,  term  for  term,  the  ratios 
8  to  1  and  17  to  2,  our  Table  will  then  be  : 

8:1-7 


(8.) 


25     :     3     +     2 

17     :     2     +     9 

9     :     1     +16 

HerOi  the  remainder  2  being  smaller 
Hian  7  we  first  subtract  it  from  7,  and,  succes- 
fliyely,  from  the  remainders ;  and  under  the 
numDer  7  we  place  these  suooessiye  remain- 
ders. Finally,  adding,  term  for  term  (as 
befbre)  Hie  ratios  that  axe  standing  opposite, 
we  obtain  the  following  Tables : 

(4.) 


8  : 
8B    : 

:  1  -  7 
!  4  —  6 

•  •  • 

A  A  ■ 

•••••••r 

•  •  • 

25  : 

17  ; 

9  : 

:  3"+*'2 
:  2  +  9 
;  1  +  16 

8 
83 
68 

:  4  -  6 
:  7  -  3 

•  •  • 
25  : 
17  1 
9  ; 

:  3*'  +  "2 

:  2  +  9 

1  +  16 

8  : 
33  : 
58  : 
83  : 

(6.) 

1  -  7 

4  —  5 

:  7  -  3 

:  10  -  1 

•  ■  • 
25  : 
17  : 

7   ! 

:  3"  +  '*2 
:  2  +  9 
;  1  +  16 

These  six  Tables  are  oiily  given  to  make 
the  process  of  the  calculation  intelligible; 
but  we  shall  see  presently  that  we  could 
have  obtained  the  last  by  a  direct  process. 

Working  for  the  last,  as  we  did  for  those 
before  it,  we  obtain  the  complete  Table, 
following,  in  which  the  ratios  that  approxi- 
mate to  the  given  ratio  are  arranged  in 
order  of  their  value. 


(7.) 


8 

:  1 

— 

7 

33 

:  4 

.— . 

5 

58 

:  7 

— 

3 

83 

:  10 

— 

1 

191 

:  23 

0 

108 

:  13 

+ 

1 

25 

:  3 

+ 

2 

17 

:  2 

+ 

9 

9 

:  1 

+ 

16 

In  these  results  we  again  find  the  givoi 

191 
ratio  of  ---  ;  the  ratios  above  it  give  a  minui 

23 

error,  and  those  below  a  plus  error. 

Let  us  take  some  of  these  ratios  and  cal- 
culate the  errors  which  they  contain. 

Let  it  be  the  ratio  of  58  to  7,  that  is  to 
say,  take  a  wheel  of  58  and  a  pinion  of  7 ; 
as  the  pinion  turns  in  23  minutes,  we  can 
find  the  time  which  a  wheel  of  58  takes  to 
make  its  revolution,  by  working  out  the 
following  proportion, 

As7isto23sois58to  ??_^_J?. 

This  last  term  is  equal  to  -i^^  or  190"  + 1 

But  from  the  conditions  of  the  problem, 
this  wheel  ought  to  turn  in  191  minutes: 

3 
therefore  the  eixor  (minus)  is  equal  to  -=    of 

a  minute. 

By  using  the  ratio  of  25  to  3  the  degree 
of  approximation  will  be  found  by  the  pro- 
portion, 

A    o  •   X    OQ       •   OR  *^  23  X  25         575 
As3isto23sois25to  — 5 =  __-  --5 

191  »  +  g- 

We  may  observe,  that  Hie  error  is  repre- 
sented by  a  fraction  of  a  minute,  having  for 
its  numerator  the  number  in  the  third 
colunm,  and  for  its  denominator  the  number 
in  the  second  column;  and  thearefore  we 
might  dispense  with  the  calculation. 

Again,  taking  a  pinion  of  10  and  wheel  of 
83  teeth,  the  error  in  the  time  of  the  revo-^ 

lution  of  the  latter  wiU  be  --    of  a  minute. 

Lastly,  taking  a  pinion  of  thirteen  and  a 
wheel  of  108  teeth,  the  error  wiU  be  only  -r^ 

Iw 

of  a  minute;  and  ia  the  case  ia  quMtuA 
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this  is  the  closest  defi;Tee  of  approximation 
that  can  be  attained  by  employing  two 
wheels  and  pinions. 

K  we  want  a  greater  degree  of  accuracy 
we  must  have  a  train  with  three  arbors, 
carrying  two  wheels  and  two  pinions;  that 
is  to  say,  to  make  use  of  a  ratio  each  of 
whose  terms  admits  of  two  suitable  factors. 

Taking,  then,  from  the  list  of  ratios  found 

191 
Hie  exact  ratio  r~--  <uad  one  of  Hie  ratios 

23 

-Tjr    and  -r^    which   contain   Hie  smallest 

10  13 

errors,  we  calculate  the  intermediate  quan- 
tities by  pursuing  exactly  the  course  pointed 
out  for  the  formation  of  the  preceding 
tables. 

We  shall  then  have  two  series  of  results; 
those  in  the  first  will  contain  an  error  minus 
and  those  in  the  second  an  error  plus; 
but  this  error  will  go  on  continually  di- 
minishing, accordingly  as  we  employ  lugher 
numbers. 

Here  are  Hie  two  series, — 

(8.) 

10  — 

33  — 

66  — 

79  - 

102  — 

125  — 

148  — 

171  - 

194  — 

217  — 

240  — 


83 

274 

465 

656 

847 

1038 

1229 

1420 

1611 

{d)   1802 

1993 


191 

108 

{e)      299 

490 

681 

(/)  B72 
1063 
1254 

iff)  1445 
1636 

(A)  1827 
2018 


23     —     0 


191 


(9.) 

13 

36 

59 

82 

105 

128 

151 

174 

197 

220 

243 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


23     +     0 


In  these  two  tables,  each  of  the   num- 
bers in  the  first  column  representing  the 


product  of  the  wheels,  and  each  in  the 
second  coloumn  shewing  the  product  of  the 
pinions,  we  can  only  avail  ourselves  of  the 
ratios  where  the  greatest  prime  factor  of 
each  of  the  terms  can  be  applied,  the  one 
to  a  wheel  and  the  other  to  a  pinion. 

We  can  easily  find  these  factors  by 
making  use  of  a  Table  of  Divisors,  that  of 
Burkaidt,  for  example,  which  is  the  most 
accurate,  and  whic^  gives  the  smallest 
factors,  in  prime  numbers,  of  aU  numbers 
as  high  as  mree  milliotis. 


(«) 

(*) 
(") 


Trains  deduced  from  Table  8. 

5.   98 


465 
56 

847 
102 

1420 
171 
1802 
217 


wheels 
pinions 

wheels 
pinions 

wheels 
pinions 

wheels 
pinions 


7. 

8 

11. 

77 

6. 

17 

20. 

71 

9. 

19 

34. 

53 

7.   31 


Trains  deduced  from  Table  9. 


Of) 

(A) 


299 

wheels 

13. 

23 

36 

pinions 

6. 

6 

872 

wheels 

8. 

109 

105 

pinions 

3. 

35 

1445 

wheels 

17. 

85 

174 

pinions 

6. 

29 

1827 

wheels 

29. 

43 

220 

pinions 

11. 

20 

If,  among  the  ratios  that  have  been  dis- 
covered, there  should  not  be  one  that  can 
be  made  available,  we  could  still  find  other 
intermediate  ratios  by  adding,  term  for 
term,  two  consecutive  ratios;  but  in  this 
case,  the  approximation  will  not  be  in  the 
ratio  of  the  magnitude  of  the  numbers 
employed,  and  the  error  that  results  from 
employing  these  intermediate  ratios  will 
be  represented  by  a  fraction  having  for  its 
numerator  the  sum  of  the  numbers  in  the 
third  column,  and  for  its  denominator,  the 
sum  of  the  numbers  in  the  second  column. 


465  +  656  _ 
56  -1-79 


JExampU, 
1121  _  wheels     19.      59 


error 


135 

1  +  1 
56  -1-79 


pmions    5. 
_  ^ 
^  135 


27 


We  have  solved  the  problem  by  availing 
ourselves   of  the   ratio    expressed    by  the 

191 
vulgar  fraction  •— -  ;  we  could  have  solved 

•  ^" 
it  if  nothing  had  boen  giren  but  the 


M 


tHE  HOBOLOGICAL  JOUBNAt. 


iOm.i»vm. 


quotient  of  these  two  numbers,  that  is  to 
say  8.30435. 
Then    the    problem    would    have    stood 

thus: 

Required  a  train  such  that  one  turn  of 
the  first  arbor  may  caujse  the  last  axle  to 
turn  8.30435. 

The  ratio  of  the  number  of  teeth  in  the 
wheel  to  the  number  of  leaves  in  the  pinion 
falls  between  the  ratio  of  8  to  1  ana  that 
of  9to  1. 

The  first  contains  an  error  equal  to  —0.30435. 
The  second +  0.69565. 

The  last  deoimal  fraction  is  the  comple- 
ment of  the  first. 

We  then  work  as  before,  placing  the 
number  0.30435  opposite  to  me  ratio  of 
8  to  1,  and  also  the  number  0.69565  opposite 
to  the  ratio  of  9  to  1,  as  in  the  following 
table, 

8:1         —  0.30435 


9  :  1 


+  0.69565 


We  then  calculate  the  intermediate  quan- 
tities by  subtracting,  successively,  the  nimi- 
bers  in  the  third  columns,  and  also  adding 
in  succession,  term  for  term,  the  numbers  in 
the  first  and  second  columns,  term  by  term ; 
we  shall  then  have  a  table  exactly  similar 
to  that  calculated  by  means  of  the  vulgar 
fraction  (see  Table  7.) 

I  have  now  to  speak  of  the  table  for  the 
conversion  of  decimals  into  vulgar  fractions. 

This  table  contains  all  vu^ar  fractions 
whose  denominators  are  less  than  100. 

They  are  arrajaged  in  the  order  of  their 
values,  and  opposite  to  each  is  its  expression 
calculated  to  the  tenth  decimal  place. 

I  shall  now  show  how  by  me  aid  of  this 
table  we  may  easily  find  any  number 
required. 

t^et  us  take  the  ratio  8.30435. 

From  the  table  we  find  that  this  is  equiva- 
7 
lent  to—. 

For  the  ratio  of  1  to  8.30435  we  may 

7 
therefore  substitute  that  of  1  to  8  +oq^'  ^^ 

to  191 ;  but  we  have  seen  that  these  numbers 
cannot  be  made  available,  because  191  is  a 
prime  nimiber  and  is  too  high  for  a  wheel, 
l^en  let  us  take  from  me  table  the  two 

7 
fractions  between  which    the   fr  action  ^r— -is 

placed.    These  fractions  are  -=-  and^^rjr,  we 
^  79         82' 

shall  then  have  the  two  ratixMs  following : — 
1  :  8  -I-  -y^  or  79  :  656 


and     1  :  8  +  II-  or  82  :  681 

The  first  contains  an  error  minus ;  and  if 
we  combine  it  with  the  ratio  23  to  191,  by 
means  of  successive  additions,  we  shall  find 
the  same  results  as  those  in  Table  8. 

The  second  contains  an  error  plus ;  audits 
combination  with  the  ratio  23  to  191  will 
give  the  same  results  as  those  in  Table  9. 

Again,  let  us  employ  the  table  of  fractioxM 
to  sdive  the  following  problem. 

Pboblem  n. 

An  arbor  turns  in  '24  hours,  or  1  day ; 
required  a  train  that  wiU  give  another  arbor 
one  turn  in  87  days  '96926  which  is  the 
time  of  the  revolution  of  the  planet  Mercoiy. 

In  ^e  table  we  do  not  find  the  dedmal 
fraction    0*96926,  but  the   two  consecutiTe 

fractions  that  are  nearest  are  ---  and  -^ 

DO  9o 

The  first  is  too  low,  and  the  other  is;too 
high. 

Substituting  successively  for  the  given 
decimal  frtiction  these  two  vulgar  fractions, 
we  shall  have  the  ratios  following, 

87  .(-41  :  1,  which  gives  5718 


65 
87  -(-  II  :  1,  which  gives  8621 


65 


98 


Adding  these  ratios,  term  for  term,  we 
shall  have  14339  to  163  for  an  intermediate 
ratio,  as  is  seen  in  the  following  table 

5718  :     65 

14339  :  163 

8621  :     99 

Adding,  term  for  term,  two  of  the  consS' 
cutive  results  of  the  above  table,  we  shall 
have  two  new  intermediate  ratios,  and  the 
table  will  stand  thus, 

5718  :  65 
20057  :  228 
14339  :  163 
22960  :  261 

8621  :     98 

In  these  five  residts,  one  alone  can  fiuiiiBh 
a  tndn,  it  is, 

22960^  whl.  112.    205_whL  10.      56.    41 
261       pin.       9.     29       pin.     3.       3.      29 

Dividing  22960  by  261  to  find  the  degree 
of  approximation  obtcdned  by  these  numbers, 

we  have 87*96935 

And  the  error  is  equal  to -t-  0.00009 

I  confine  myself  to  these  two  examples. 

This  rapid  sketch  of  the  method  whidi  I 
propose  seems  sufELcient  to  shew  its  utili^i 
out  I  do  not  tibink  fhat  we  ought  to  over- 
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look  certain  deyelopements,  in  order  to 
apply  the  method  to  aU  cases  that  may 
occur. 

Awaiting  the  time  when  I  may  send  my 
work  to  the  printer,  I  oiGfer  my  services  to 
such  of  my  fellow- workmen  as  have  need  to 
calculate  a  train,  either  to  give  them  the 
necessary  information  or  to  perform  ihe 
calculation.  Aohille  Baooot. 


NOTES  ON  CHEONOMETEES. 

To  the  Editor  of  the  Horological  JoumaL 

Sir, — ^It  may  not  be  useless  to  offer  a 
few  directions  and  suggestions  as  to  the 
mode  of  placing  chronometers  on  board  a 
ship,  and  as  to  the  care  that  should  be 
bestowed  upon  them. 

1.  The  error,  if  not  the  rate,  of  a  chrono- 
meter may  be  altered  by  moving  the  instru- 
ment from  the  shore  to  a  ship.  GDhe  error 
and  rate,  therefore,  obtained  on  shore 
shoidd  not  be  implicitly  relied  upon,  espe- 
cially when  opportunities  are  afforded  of 
checking  them,  before  losing  sight  of 
land.  An  observation  of  a  ''time  ball," 
when  one  is  visible,  or  sights  taken  to 
determine  the  time,  when  the  latitude  and 
longitude  of  the  ship  can  be  well  ascertained 
by  bearings  of  some  well-known  object  on 
snore,  whose  latitude  and  longitude  may  be 
given  in.  the  tables  of  positions,  should  be 
taken  whenever  possible.  The  error  obtain- 
ed by  either  of  these  methods  will  shew, 
should  the  chronometer  have  been  two  or 
three  days  on  board,  whether  or  not  the 
shore  error  has  changed.  Two  or  more 
such  observations,  if  obtainable,  would  serve 
to  check  the  rate. 

2.  AU  possible  opportunities  should  be 
taken  to  check  the  error  of  a  chronometer, 
both  by  lunar  observations  and  by  the  com- 
parison of  the  ship's  position,  found  in  the 
usual  way,  with  that  found  by  compass 
bearings  when  sighting  a  headland,  islet,  or 
rock,  whose  position  has  been  well  deter- 
mined; and  also  by  comparisons  with  the 
time  on  arrival  in  port. 

3.  The  chronometer  should  be  kept  in 
one  place  and  secured  in  one  position,  with 
the  twelve-hour  mark  ra  one  constant  direc- 
tion with  the  ship's  length. 

Some  chronometer  raters  affirm,  that  an 
instrument  may  have  a  different  rate  accord- 
ing as  the  twelve-hour  mark  points  in  the 
N.,  8.,  E.,  or  W.  direction,  although  the  dial 
be  horizontal.  Some  persons  also  attribute 
the  deviation  of  the  rate  to  the  magnetical 
influence  of  the  ship  upon  the  steel  in  the 
balance  and  spring ;  anOi  although  nothing 


certain  has  been  deduced  as  to  the  amount 
of  this  effect,  it  is  not  at  all  an  improbable 
source  of  error.  Under  these  circumstances, 
therefore,  the  best  plan  is  to  keep  the 
chronometer  in  the  same  relative  position 
with  regard  to  the  ship. 

It  is  not  advisable  to  keep  a  chronometer 
in  a  drawer,  or  on  a  shelf  attached  to  a 
bulkhead.     A  very  good  plan  is  to  have  a 
block  of  wood  about  two  feet  high,  fastened 
by  bolts  or  otherwise  firmly  to  the  deck  of 
the  cabin,    over  a  beam,   and  as  near  the 
centre   of  rolling   motion  as  possible.     On 
the  top  of  this  block,  an  open  box  should  be 
screwed,    sufficiently  large    to    receive  the 
chronometer  and  allow  about  two    inches 
space    all    round.     A  layer    of  about  two 
inches  of  coarse  sawdust  should  be  put  in 
the  box,  upon  which  the  chronometer  (as  it  is 
slun^  in  its  gimbuls  in  its  own  box)  should 
be  placed,  and  secured  by  a  packing  of  saw- 
dust round  the  sides,  so  that  it  coiud  not  be 
displaced  unless  the  ship  were  upset.     The 
sides  of  the  box  should  not  be  too  high ;  but 
sufficiently  high  to  allow  the  chronometer 
box  to  open  conveniently,  to  take  the  time. 
Instead  of  sawdust,  a  cushion  of  hair  or  wool 
is    suitable,    but  not  preferable.     On    the 
same    plan,  one  box   could  be  made  and 
partitioned    off   for    several    chronometers. 
Admiral  Fitzroy  recommends  a  similar  plan, 
and    observes    of    those    fitted  on  board 
H.M.S.  Beagle, — **  Placed  in  this  manner, 
neither  the  running  of  men  upon  deck,  nor 
firing  of  guns,    nor  running  out  of  chain 
cables  causes  the  slightest  vibration  in  the 
chronometers,  as  I  often  proved  by  scatter- 
ing powder  upon  their  glasses  and  watching 
it  with  a  magnifying  glass,  while  the  vessd 
herself  was  vibrating  to  some  jar  or  shock. . . 
. . .  The  ordinary  motions  of  a  ship,  such  as 
pitching    and    rolling    moderately,    do  not 
affect  tolerably  good    time-keepers,   which 
are  fixed  in  one  place,  and  defended  fix)m 
vibration  as  well  as  concussion." — Appendix 
to  the  Narrative  of  the  Voyage  of  the  Adventure 
and  Beagle, 

4.  On  no  account  should  a  chronometer  be 
moved  from  its  place  during  a  voyage. 

For  taking  time  on  deck,  or  even  on 
shore,  when  observing  with  an  artificial 
horizon,  or  when  in  a  foreign  port,  a  captain 
desires  to  obtain  the  error  of  his  chrono- 
meter, either  from  parties  on  shore  or  a 
man-of-war,  a  good  pocket  watch  with  a 
second-hand  should  be  employed,  care 
being  tfJien  to  compare  it  with  the  chrono- 
meter both  before  and  after  making  the 
observations. 

5.  The  same  person  should  wind  and 
compcire  the  chronometers,  for  the  sake  of 
uniionni^   of    method    and    punctuality. 
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They  are  generally  constructed  to  go  for  two 
days,  but  they  should  never  be  allowed  to  do 
BO ;  winding  should  be  performed  regularly 
at  the  same  hour  daily.  Some  instruments 
are  constructed  to  go  for  eight  days.  These 
are  not  satisfactory,  generally,  in  their  per- 
formance, and  shoiud  not  be  preferred; 
they  should  be  wound  up  regularly  once  a 
week,  about  the  same  hour  and  day.  Some 
persons  make  so  many  turns  only,  and  then 
finish.  Time-keepers  should  be  wound  to 
the  fuM  extent,  but  toward  the  end  the 
operation  should  be  performed  so  as  to  feel 
the  stop  gently. 

6.  A  thermometer  should  be  placed  with 
the  chronometer  and  careMly  registered. 

If  the  rate  on  shore  has  been  given  for 
different  temperatures,  which  it  should  be, 
—at  least  for  40^  60**,  and  80°,— the  navi- 
gator should  apply  the  rate  accordingly,  and 
should  carry  on  the  error  daily,  in  a  book  for 
the  purpose.  This  book  should  be  ruled  for 
(1)  the  date,  (2)  the  temperature,  (3)  the 
rate  allowed,  (4)  the  error,  brought  on  for 
the  date,  and  (5)  a  remark  column  in  which 
notice  should  be  taken  of  all  checks  made 
upon  the  time,  error,  and  rate. 

If  this  were  done,  with  the  care  that  it 
should  be,  such  incidents  as  two  first-class 
ships  meeting  in  the  Indian  Ocean  necur  the 
equator,  and  differing  in  their  longitude 
by  90  miles,  would  be  less  likely  to  occur. 
Such  discrepancies  jure  of  conmion  occurrence, 
and  happen  probably  from  the  same  rate 
being  iised  throughout  a  voyage ;  the  rate 
having  been  found  in  a  certain  temperature, 
while  the  ship  has  been  in  temperatures 
much  higher  or  lower. 

7.  Once  at  least  in  every  three  years,  the 
chronometer  should  be  examined  by  a  skilful 
maker,  and,  if  necessaiy,  cleaned  and  oiled, 
as  the  constant  friction  and  wear  of  the 
pivots  causes  the  oil  to  thicken,  and  hence  to 
retard  the  movements. 

8.  In  iron  ships,  or  vessels  having  much 
iron  in  their  bmld  or  cargo,  chronometers 
may  be  affected  by  magnetic  action, 
particularly  if  the  ship's  head  has  been  long 
m  one  direction.  Lightning  striking  a  ship 
has  been  repeatedly  known  to  affect  the 
compass;  it  may  also  affect  the  chronome- 
ters. On  these  matters,  carefrd  navigators, 
who  pay  all  due  attention  to  their  scientific 
instruments,  may  be  able  to  establish  facts 
from  which  alone  inferences  can  be  deduced. 

Much  of  the  above  has  been  gleaned  from 
the  publications  of  Admiral  Fitzroy;  by 
bringmg  it  together  here  I  hope  it  will  be 
interestmg  to  your  readers. 

In  conclusion,  I  may  be  allowed  to  sug- 
gest, that  the  Admiral's  *' Notes  on  Meteo- 
rology,"   wid    "Bwometer   Cfuide,"    and 


"  Manual,"  pamphlets  recently  published, 
are  well  worth  the  perusal  of  flie  membezB 
of  the  B.H.I.,  especially  those  who  are 
engaged  in  the  sale  or  manufEtcture  of 
meteorological  instruments.  The  Admiral 
has  suggested  a  new  scale  for  barometers, 
which  is  being  much  discussed  just  now; 
aild  many  remarks  and  suggestionB  upon 
the  improvements  of  instruments  are  to  he 
found  in  these  little  books. 

I  am,  Sir,  respectfiiUy  your's, 

E.  Stbaghav. 

7,  Arthur  Street,  Gray's  Inn  Road,  W.  C 
15th  Sqftember^  1860. 


ON  THE  EXPANSION  OF  WOOD  BT 

HEAT. 

Bt  DavIB  BlTTBirHOUBB  LL.  D. 

PruuUni  of  the  Ameriean  PhUoaophical  Soeieijf. 

It  is  well  known  that  bodies  in  general 
enlarge    their   dimensions,   or  expand,   on 
being  heated,  and  contract  in  cooling.  From 
some  experiments    heretofore   madOi  wood 
has  been  thought  to  make  an  exception  to 
the  general  rule,  and  this  opinion  has  so 
prevailed  that  many  curious  persons  have 
applied  wooden  pendulum  rods  to  their  time- 
pieces, to  prevent  the  variation  in  their  rate 
of  going,  arising  from  the  expansion  and 
contracting    of   a    metal   rod.       Eiom  my 
own  observations,  however,  as  well  as  those 
of  some  of  my  friends,  the  wooden  pendulum 
rod  does  not  appear  to  answer  the  expecta- 
tions formed  on  it.     I  had  in  my  possession 
for  several    years  an  excellent   time-piece 
made  for  this  society  by  an  ingenious  work- 
man and  worthy  member  of  the  society. 
The  result  of  my  constant  attention  to  tins 
clock  was,  that  though  its  regular  variatioiu 
witli  heat  and  cold  were  probably  much  less 
than  those  of  metal  pendulums,  it  neverthe- 
less went  always  faster  in  winter  than  in 
summer,  and  was  liable  to  very  sudden  and 
considerable  variations ;  arising,  no  doubt, 
from  the  combined  effects  of  heat  and  odA, 
moisture  and  dryness.     This  determined  me 
to  make  some  careful  experiments  with  a 
pyrometer  capable  of  receiving  a  piece  of 
wood  of  the  length  of  a  second  pendulusL 
Several  years  ago  I  made  some  experiments 
of  this  kind,  perfectly  corresponding  with 
those  I  have  lately  made,  and  which  x  now 
commimicate  to  the  society. 

I  took  a  straight-grained  piece  of  white 
hiccory,  green,  for  I  could  not  procure  any 
seasoned,  its  length  30  inches,  and  about  i 
of  an  inch  square.  This  I  placed  in  my 
pyrometer,  and  kept  it  fully  extended  by  ft 
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weight  fastened  to  a  string,  going  over  a 
pulley.  To  the  pyrometer  1  applied  the 
tube  and  glasses  of  a  good  compound 
microscope,  and  a  micrometer,  the  value  of 
the  smaller  divisions  whereof  I  foimd  to  be 
nearly  *  00053  parts  of  an  inch  each. 

The  rod  of  wood  bein^  placed  in  the  pyro- 
meter, I  poured  sand  dl  aroimd  it,  heated 
to  about  250  of  Fahrenheit,  which  degree  of 
heat  I  foimd  the  wood  would  bear  without 
scorching.  On  pouring  in  the  hot  sand,  the 
rod  expanded  very  much,  but  soon  began  to 
contract,  even  before  the  sand  was  sensibly 
cooled,  which  I  suppose  arose  from  the  hot 
sand  extracting  the  moisture  of  the  wood. 
It  continued  to  contract  as  the  whole  grew 
cool,  so  that  when  the  rod  had  acquired  its 
first  temperature  it  was  near  30  of  the  above 
divisions  shorter  than  at  first.  I  repeated 
the  operation  a  second  and  third  time,  and 
had  men  reason  to  conclude  that  the  wood 
was  nearly  as  dry  as  it  would  become  by 
lying  long  in  a  dry  air.  I  now  let  it  cool  to 
uie  temperature  of  the  atmosphere  which 
was  75^,  and  heating  the  sand  to  200  only 
I  poured  it  around  the  rod.  In  a  few 
minutes  it  expanded  16  divisions.  In  half 
an  hour  the  sand  had  cooled  to  125,  and  the 
rod  had  contracted  1 1  divisions.  In  an  hour 
more  the  sand  was  80,  and  the  rod  shortened 
full  4  divisons  more,  being  nearly  equal  to 
its  length  when  the  sand  was  first  applied. 
On  the  whole  I  conclude  that  very  dry  wood 
expands  with  heat  pretty  regularly,  though 
certainly  in  a  much  less  degree  than  any  of 
the  metals  or  even  glass. 

The  rod  above-mentioned  having  been 
kept  in  a  dry  place  for  twelve  months,  I 
again  tried  it  with  the  pyrometer,  havine 
fixed  near  one  end  of  it  a  small  graduated 
scale  of  ivory,  360  divisions  whereof  were 
equal  to  one  inch.  This  scale  was  viewed 
with  the  microscope,  flimished  with  a  cross 
hair,  and  I  thought  this  method  preferable 
to  the  screw  micrometer  used  before. 

The  rod  was  placed  in  the  pyrometer 
when  the  temperature  of  the  air  was  about 
60^.  On  pourmg  sand  around  it,  heated  a 
little  higher  them  boiling  water  perhaps,  it 
inmiediately  expanded  i  a  division,  but 
in  less  than  a  minute  it  began  to  contract, 
and  continued  to  do  so  for  an  hour,  when  I 
drew  off  the  sand.  •  It  was  now  fvJl  10 
divisions  shorter  than  at  first,  so  that  it  had 
imbibed  a  great  deal  of  moisture  from  the 
air  which  it  again  parted  with  to  the  heated 
sand.  Three  hours  afterwards,  when  the 
rod  was  cool,  I  again  poured  the  sand  on  it, 
heated  as  before.  It  now  continued  to  ex- 
pand for  about  three  minutes,  when  its 
length  was  increased  3  J  divisions,  it  then 
began  to  contract,  and  became  full  3  divi- 


sions shorter  than  when  the  sand  was  poured 
on  it.  I  caused  the  sand  to  run  on  once 
more,  and  let  the  rod  cool.  Then  heating 
the  sand  250®  by  a  thermometer,  I  poured 
it  on  the  rod,  and  in  a  few  minutes  expanded 
3j^  divisions,  it  then  began  to  contract 
slowly,  and  in  15  minutes  it  became  f  of  a 
division  shorter  than  at  first.  On  the  whole, 
I  concluded  that  the  expansion  of  wood,  in 
its  length,  will  be  irregular,  corresponding 
partly  to  the  warmth,  and  partly  to  the 
moisture  of  the  atmosphere. 


COMPENSATION  BALANCES. 

To  the  Editor  of  the  Horobgical  Journal 

Sir, — ^I  have  read  a  great  deed  about  Ba- 
lances in  your  valuable  Journal,  and  shall 
be  glad  to  have  your  opinion,  and  also  the 
opinion  of  those  gentlemen  who  have  written 
therein, — ^the  reason  compensation  balances 
are  cut  open  at  the  side  oi  the  arm,  instead 
of  being  cut  open  in  the  centre  of  the  rim, 
as  was  once  the  fashion  of  the  old  makers. 

Iq  No.  19  of  your  Journal  {plate  /.,  f^.  4), 
is  a  representation  of  a  balance  composed  of 
two  semi-cirdes,  each  formed  of  a  piece  of 
brass  and  steel,  and  united  as  in  Mr,  Har- 
rison's thermometer  piece.  This  is  from  the 
description  of  Le  Eoy's  Prize  Chronometer : 
the  balance  rim  is  cut  open  in  the  centre. 
GDhe  question  now  is :  Is  not  this  the  best 
method  of  cutting  open  compensation  ba- 
lances for  marine  chronometers  ? — would  the 
middle  error  temperature  be  as  great  with 
balances  Uius  cut  open,  as  it  now  is  with 
their  being  cut  open  at  the  side  of  the  arm  ? 
Any  opinion  which  may  be  given  by  you  or 
your  readers,  will  oblige  yours,  &c. 

ExQxnnEB. 


Magical  Clock.— Droz,  a  Genevian  me- 
chanic, once  constmcted  a  clock  which  was  capable  of 
the  following  lurprizing  movementi :  there  were  seen 
on  it  a  negro,  a  dog,  and  a  shepherd  ;  when  the  clock 
itmck,  the  shepherd  played  six  times  on  his  flat^ 
and  the  dog  approacned  and  fawned  upon  him. 
This  clock  was  exhibited  to  the  king  of  Spain,  who 
was  delighted  with  it.  "  The  gentleness  of  my  dog. 
said  Droz,  ••  is  his  least  merit ;  if  your  Majesty  tondi 
one  of  the  apples  which  you  see  in  the  shepherds 
basket,  yon  will  admire  the  fidelity  of  the  animaL" 
The  king  took  an  apple,  and  the  dog  fiew  at  hit 
hand,  and  barked  so  loud,  that  the  king^s  dog  which 
was  in  the  room  began  also  to  bark.  At  this  the  cour- 
tiers, not  doubting  that  it  was  an  affair  of  witchcraft, 
hastily  left  the  room,  crossing  themselves  as  they  went 
out  ;  the  minister  of  marine  was  the  only  one  that 
ventured  to  stay.  The  king  having  desired  him  to 
ask  the  negro  what  o'clock  it  was,  the  minister 
obeyed,  but  he  obtained  no  reply.  Dro»  then  observed, 
that  **  the  negro  had  not  yet  learned  Spanish." 
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daetro-metallorgio  process"  to  the  depositing  of  a 
thin  film  of  gold  or  other  metal  incorrodible  by  the 
atmosphere,  upon  the  steel  balance  spring  and  com* 
pensation  balance  spring  and  oompensation  bahince, 
wherebj  mst  is  prevented. 

[Printed,  9d,  See  Bepertory  of  Arts,  toL  15  (new 
icrtM),  p.  280;  Mechanic's  Magasine,  toI  34, 
p.  249;  and  InTcntors'  Advocate,  toI.  4.  p.  180.] 

1840,  September  34.— No.  8845. 

JOHNSTON,  JoHN.—The  nature  of  the  inyention 
consists  in  the  application  of  a  suspended  weight  to 
the  balance,  so  that  this  weight,  by  means  of  locomo- 
tion, may  increase  the  nnmber  of  the  vibrations  of  the 
balance,  and  thus  determine  the  space  passed  through 
by  any  locomotive  body.  Thus  the  effect  of  the 
weight  on  the  timepiece,  in  consequence  of  the  resist- 
ance of  any  body  to  motion,  will  be  that,  by  two 
eeeonds  being  gained  for  one  mile  in  respect  to  proper 
time,  four  will  be  gained  in  two  miles,  and  so  on. 
Of  coarse,  a  watch  for  proper  time  alone  must  also  be 
nsed. 

[Printed,  &d.  See  Mechanics'  Magazine,  vd.  34, 
p.  287;  and  Inventors'  Advocate,  vol  4,  p.  812  ] 

1841,  January  11.— No.  8783, 

BARWISE,  John,  and  BAIN,  Albxavdbs.  — 1. 
The  application  of  the  vibration  of  a  pendulum  to 
make  and  break  alternately  an  electric  circuit,  so  that 
an  eleetric  current  may  be  transmitted  as  the  moving 
power  to  clocks, — the  attractive  power  produced  in 
■oft  iron  by  an  electric  current  being  nsed  for  this 
purpose. 

2.  The  application  of  an  electric  current  in  connec- 
tion with  a  pendulum,  to  any  number  of  clocks  in  suc- 
cession, each  dock  being  connected  with  a  separate 
conducting  wire.  The  application  may  also  be  to  the 
docks  at  the  same  instant. 

8.  The  application  of  an  electric  current  in  connec- 
tion with  a  pendulum,  to  wind  up  and  keep  going  any 
number  of  docks ;  to  set  in  succession  the  hands  of 
any  number  of  dectro- magnetic  clocks ;  and  to  set 
the  hands  of  an  ordinary  timepiece. 

4.  The  application  of  conducting  wires  insulated  in 
any  of  the  usual  ways,  and  twisted  together  so  as  to 
form  a  rope,  for  the  purpose  of  transmitting  electric 
eorrents  as  the  moving  power  in  docks. 

5.  The  application  of  electro-magnetism  in  lieu  of 
•prings  and  weights  in  ordinary  pendulum-clocks. 

6.  The  application  of  the  vibrations  of  the  balance 
in  connection  with  the  balance  spring,  to  make  and 
break  the  dectric  circuit  at  proper  intervals,  so  that 
dectrio  currents  may  be  transmitted  as  a  moving 
power  to  clocks  and  timepieces. 

7 .  The  application   of  an  electric  cnrrent  to  the 

striking  of  a  clock. 

8.  The  transmission,  through  a  series  of  docks,  of  an 

electric  current. 

[Printed,  2s  Sd.  See  Mechanics'  Magazine,  toL  35, 
p.  139;  and  vol.  39,  pp.  65  and  97;  and  Invent- 
ors' Advocate,  voL  5,  p.  71.] 


1841,  May  4  ^No.  8947. 

MASSEY,  Fbaxcis  Josbph.  —  The  invention  if 
for  winding  up  watches  by  means  of  a  pendant. 
Every  push  of  the  pendant  acts  upon  the  rack  and 
moves  four  teeth  of  the  ratchet  on  the  going  barreL 
The  pendant  is  returned  to  its  place  after  every  push 
by  a  circular  spring.  Ihe  patentee  particularly 
daims  ; — 

1.  '*  Keeping  the  rack  in  action  by  means  of  a 
**  spring,  with  a  stud  fastened  in  the  rack,  acting  in 
"  a  paralld  do  ." 

2.  **  Using  the  stu4  in  the  rack,  with  a  screw  to 
**  adjust  the  length  of  the  pendant." 

3.  **  Using  a  round  pendant  push-piece,  with  a 
sliding  stop,"  and  also  "making  the  pendant  with 
'*  a  push-piece  four-square,  or  of  such  other  form  as 
**  to  dispense  with  the  necessity  of  any  fittings  in  the 
**  groove  or  middle  part  of  the  case,  at  the  same  time 
**  allowing  the  pendant  not  to  go  dose  down  to  the 
*'  edge  of  the  case  " 

4.  The  use  of  **  adreular  spring,  acting  at  its  point 
'*on  an  inclined  plane  or  arm  of  the  rack,  thus 
**  obtaining  increased  length  of  spring,  and  doing 
**  away  with  the  risk  of  breaking." 

[Printed,  5(L    See  Mechanics'  Magazine,  vol.  35, 
p.  398  ;  and  Inventors*  Advocate,  voL  5,  p.  309.] 

1841,  June  23.~No.  8997. 

WALKER,  William,  the  dder.  ^  An  improved 
form  of  escapement,  consisting  in  making  the  teeth  of 
the  escape  wheel  of  such  a  shape  that  the  recesses 
between  them  form  portiona  of  circles  ;  the  ends  or 
tops  of  the  teeth  being  of  an  angular  shape,  lowest  at 
the  side  where  the  teeth  first  touches  the  lever,  and 
iuclining  upwards  at  an  angle  of  about  twenty-five 
degrees.  These  angular  teeth  act  upon  round  pins 
moveable  on  an  axis  fixed  upon  the  lever.  By  this 
invention,  the  friction  is  lessened  and  banking  pins 
done  away  with. 

[Printed,  W] 

1841,  October  14.— No.  9120. 

MASSEY,  Bdwabd.— 1.  Attaching  oompensation 
to  the  pendulum  spring.  The  patentee  uses  a  curb 
(acting  on  pivots  placed  over  but  not  in  connection 
with  the  verge)  which  is  moved  backwards  and 
forwards  on  the  pendulum  spring  by  means  of  a 
small  chain,  one  end  of  which  passes  round  a  pulley 
formed  on  the  curb,  the  other  end  bdng  attached  to 
a  lever  acted  upon  by  the  compensation  piece ;  the 
curb  pulley  has  a  spird  spring  attached  to  keep  the 
said  chain  on  the  stretch.  Another  method  is  by 
having  a  straight  spring  connected  with  the  pendulum 
spring  by  means  of  a  curb  ;  the  spring  is  lengthened 
and  shortened  by  a  clamp  sliding  in  the  frame  ;  the 
clamp  has  a  small  chain  fastened  at  each  end  ;  one 
chain  connecting  it  with  the  lever  acted  upon  by  the 
compensation  piece,  the  other  with  a  lever  which  is 
acted  upon  by  a  spird  spring  so  as  to  keep  the  two 
chains  dways  on  the  stretch,  thereby  causing  a  steady 
and  certain  action  of  the  damp  up  and  down  the 
grooves  of  the  firame. 
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S.  BelUea  to  die  uraDgement  of  ti>t  loektaig 
ptllMi. 

8.  Winding  np  waldiei  bj  mBant  of  tha  penduit. 
The  pcDduit  ii  eonnected  to  a  plau  whidi  ii  capable 
of  diding  in  a  dovetail  grooTo  in  the  pillar  plate. 
Tliii  plats  caniei  a  catch  wbich  takei  into  the  lotcbel 
«he«l  fixed  on  the  barrel  arbor.  The  watch  it  womid 
bf  drawing  ont  and  preoing  in  the  pendant,  a  elicit 
prexenting  the  maiaipring  mnning  down. 

4,  The  action  of  the  alarm  pan  ii  bj  mean*  of  a 
■nail  wheel  with  twelve  teeth  fixed  <hi  the  upper  part 
of  the  eecoDd*'  wheel,  The  hammer  baa  a  tul  acted 
upon  b;  this  wheel,  k  that  evAy  tooth  of  the  anall 
wheel  lift*  the  hammer,  and  thraefbre  make*  it  ilrike 
every  fifth  KConcU 

[Frinled,  e<£] 

1841,  March  21.— No.  9303. 

DGITT,  Edwakd  Johh.  —  1.  Applying  to  the 
oidinaiy  compeniadon  piece,  which  the  patentee  calli 
the  "  piimarj  compeniation,"  a  wcoadMy  coppenu- 
tiaa  piece,  "  iit  all  fomu  and  poeitlona,"  which  ahall 
■ngment  or  diminish  the  distance  between  the  centre 
of  graviijof  the  compensation  weighu,aitd  the  jnnctMD 
of  the  primary  compeoution  piece  with  the  bar. 

I.  Appljing  secondary  compeoMtionpeces,  erected 
npon  the  endi  of  k  diameter  compeDMtion  bar, 
whereby  the  weight*  are  raiaed  by  means  of  heU 
from  their  point  of  jonotion  with  the  end*  of  ibe  com- 
pensation bar,  in  which  a  cnrvatnre  npwads  takei 
place  i  the  weights,  being  raised,  are  taken  by  the 
muratnre  quicker,  and  over  a  greater  space  of  motion. 
On  a  decrease  of  temperatore  the  reverse  takes  place. 

3.  The  introdaction  of  a  second  or  "train  "  escape 
wheel,  which  revolves  concentrically  with  the 
"impilse"  eicape  wbeeL  The  mode  of  nnlocking 
the  eeeapement  Is  the  tame  as  in  the  ordinary  detached 
•tcapement,  save  that  the  two  escape  wheels  are 
dmnltaoeoiuly  nnlocked  by  the  same  spring  at  each 
vibration.  The  remit  i«  that  a  conatant  iropnite  is 
gjveo  to  the  balance  by  the  impnlse  escape  wheel, 
withont  it*  receivii^  any  lateral  preirare  beyond  the 
presanre  of  the  connecting  remontoire  spring. 

CPtJnt«d,Bd:  BeeBepertoryof Arti^vol.S(aiIiif^ 
series),  p.  SS8  i  and  Becord  of  Patent  Inventions, 
vol  1,  p,  H8.] 

IS49,  AngtilC  8  — Ko.  M38. 

PBBRIN,  CBABi.Ea  Haxsi —  Improvements  in 
ttme^pieces  to  prevent  over-winding,  end  to  prevent 
any  harm  ariaing  from  the  key  being  tnmed  the  wrong 
way.  Hie  CMentiaJ  point  in  this  invention  i*,  that  Ibe 
central 'axl*  to  which  the  winding-np  k^  is  ap- 
plied i*  not  fastened  into  the  fnsee  or  inlo  the 
■zi*  of  the  spring  barrel,  bat  I*  fitted  into  the  fniee 
or  into  a  central  perforation  tbrongh  the  axis  of 
the  spring  barrel,  with  liberty  to  turn  freely  round, 
except  «*  .prevented  by  a  toothed  ratchet  which  is 
fastened  on  the  said  central  axis,  and  by  a  detent  which 
ads  in  the  teeth  of  this  ratchet  ■,  the  centre  of  motion  of 
which  detent  is  borne  by  the  fusee  or  by  a  piece 
affixed  to  the  perforated  axis  of  the  spring  buret  ; 
and  which  detent  will,  by  the  action  of  a  snitable 
^ing,bold  in  the  teeth  of  the  ratchet  when  (he  key  i* 
tnnwd  the  |«op«r  wj,  bnt  vrUL  allow  tbem  to  allp 


eadly  if  tamed  the  wrong  way.  The  patentee  makai 
the  detent,  in  varions  wayi,  beccme  wholly  disen- 
gaged from  the  teeth  of  the  ratchet,  when  the  spring 
is  woond  np  as  far  as  it  should  be  ;  and  in  consequence 
the  key  and  the  central  axis  to  which  it  Is  applied, 
will  be  set  at  liberty  to  turn  freely  ronnd. 
rPrlnled,  i*.  td.} 
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DISCUSSION    ON    THE    LEVEE   ESCAPEMENT. 

The  Council  liave  to  announce,  that  a  Discussion  will  take  place  at  the  Institute, 
on  Tuesday  the  8th  instant,  at  Eight  p.  m.,  on  the  subject  of  the  Paper  read  by 
Mr.  Jas.  F.  Cole,  V.  P.,  a  Eeport  of  which  appears  in  the  present  number  of  the 
Journal. 

The  Council  regret  to  inform  the  Members,  that  Mr.  C.  Mill  Feodsham  was 
unexpectedly  prevented  from  giving  his  Beading  on  the  1 1th  ult. 

Classes  for  Ixsteuction  in  Geometby  and  Drawing. — The  Council  invite  the 
attention  of  the  Members,  to  the  most  gratifying  Report  of  the  progress  made  by 
the  Pupils  in  the  above  Classes,  which  induced  the  Council  to  award  them  an  additioned 
number  of  Prizes.  The  Third  Quarter  has  just  commenced,  and  at  the  termination 
of  the  following  Quarter,  in  May,  the  Coimcil  will  again  award  Prizes  to  the  most 
proficient  Pupils. 

A  few  more  names  can  be  received,  and  further  particulars  obtained,  on  appli- 
cation to  Georoe  E.  Mtlne,  Honorary  Secretary, 

By  Order. 


THE  HALF-TEAELY  GENERAL  MEETING. 


The  Half-yearly  Meeting  of  the  Members 
was  held  at  the  Offices  of  the  Institute,  35, 
Northampton-square,  on  Friday,  2l8t  De- 
cember, Mr.  Cole,  one  of  the  Vice-presidents, 
was  in  the  chair. 

The  Honorary  Secretary,  Mr.  G.  E. 
Mtlne,  read  the  following  Report  and 
Balance-sheet : — 

Report  of  the  Council  for  the  Half-tear 

ENDING  15th  DeOEMBBR,  1860. 

**  TTie  Council  have  to  place  before  you  the 
report  for  the  past  half-year,  an  audited  financial 
statement,  which  is  of  a  gratifying  character, 
showing  that  the  Institute  still  continues  to  make 
great  progress. 

**  The  present  number  of  members  amount,  to 
358  annual  and  half-yearly  members,  of  whom 
59  are  also  founders  and  donors,  21  are  life 
znembers,  and  10  are  junior  members.  39  annual 
and  half-yearly  and  3  junior  members  have  joined 
since  the  la:»t  meeting  in  June. 

The  Horological  Journal  has  made  satisfactory 
adrancement  during  the  past  six  months,  with  a 
largely  increased  sale,  foi  which  the  Council  have 
to  express  their  cordial  thanks  to  the  Journal 
Committee  and  their  much-valued  contributors. 

<*  A  Reading  was  kindly  given  by  Mr.  Jas.  F. 
Cole,  one  of  the  Vice-presidents  of  the  Institute, 
on  the  llth  inst. — llhistration  of  his  Escapement 
Diafprama,  which  were  presented  by  him  to  the 
InsUtute.    The  high  importance  and  Talue  of  this 


Reading* was  dul^  appreciated  by  a  lar^e  meeting  of 
members.  A  Discussion  on  the  reading  will  take 
place  at  the  Institute  on  the  8th  of  January, 
1861,  which  it  is  hoped  will  be  attended  with 
valuable  results. 

The  Geometry  and  Drawing  Classes  have 
been  eminentlv  successful.  The  half-vearly  exami- 
nation proved  that  the  pupils  had  made  most 
rapid  progress  under  the  able  tuition  of  their 
zealous  master. 

"  The  Council  regret  that  several  lectures 
and  readings  kindly  promised  during  the  past  six 
months  have  been  unavoidably  postponed,  but 
hope  shortly  to  announce  a  course  of  Lectures  by 
well-known  professors. 

"  The  Council  desire  to  record  their  deep  regret 
at  the  loss  sustained  by  the  sudden  death  of  their 
highly  esteemed  and  respected  colleague,  Mr. 
Adam  Thomson,  who  ever  evinced  a  warm  interest 
in  the  progress  and  success  of  the  Institute. 

"  The  Institute  continues  to  receive  the  counte- 
nance and  aid  of  Her  Majesty's  Commissioners  of 
I'atents,  from  whom  valuable  presents  have  been 
added  to  the  library  lately." 

George.  E.  Mtlne,  Hon*  Sec. 

General  Statement  of  Receipts  and  Expen- 

DITORE,  FROM  15TH  JUNE  TO  15TH  DeOEMBBB, 

1860. 

Receipts.               j€.  t.  d. 
Balance  at  last  audit,  on  18th  June, 

1860 87    0  8 

Member's  Subscriptions  and  Donations  105  15  6 

Sale  of  JounalB,  and  Adyertisements    46  18  8 
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Glass  AdniissioDS 5     8  0 

Rent  from  Mr.  Palmer  10     0  0 

Simdries  0  15  9 

^255  19  2 


Expenditure.  £,  8,   d. 
Rent,  Taxes,  Rates,  and  Fire  Insur- 
ance    28  2  11 

Furniture,  Fittings,  &c 3  6     0 

Coals,  Gas,  &c 10  10    4 

Palmer,  for  taking  charge  of  premises  10  9     0 
Printing,     Engraving,    and     Binding 

Journal 54  3     9 

Printing  and  Stationery 6  11     1 

Postage  Stamps  and  Receipts   4  16     6 

Newspapers,  Periodicals,  and  Adver- 
tising   19  2     4 

Drawing  Master's  Fee    9  16     6 

Salaries  to  Assistant  Secretary  and 

Errand  Lad 43  8    6 

Ck)mmission  Account  5  3     6 

Sundries  6  6     9 

Balance  in  Treasurer**  hands  52  17  10)^.  ,     .. 
Balance  in  Hon.  See's  hands    13    2)^*^" 

;£'255  19     2 

We  have  examined  the  above  statement,  and 
find  the  balance  therein  correct.    D.  McDonnell. 
Dec.  20th,  1860.  F.  Grimsuaw. 

The  Chairman  remarked  that  the  balance- 
sheet  showed  a  higher  state  of  prosperity  than 
that  which  existed  at  the  last  Half-yearly  Meeting. 
He  thought  that,  looking  at  all  the  circumstances 
of  the  Institute,  there  was  a  probability  of  its 
going  on  improving,  which  was  an  object  they 
all  had  in  view. 

Mr.  Marriott  moved  the  adoption  of  the 
report  and  balance-sheet. 

Mr.  E.  D.  Johnson  seconded  the  motion,  which 
was  carried  unanimously. 

The  ballot  was  opened  at  7,  and  closed  at 
9  o'clock. 

Set  utineers.— Mr.  Bishop,  Mr.  R.  Strahan,  and 
Mr.  Charles  Bacon  were  elected. 

Votes  of  Thanks  to  the  Retiring  Officert.^Mr, 
Marriott  moved  a  vote  of  thanks. 

Mr.  Clifton  seconded  the  motion,  which  was 
carried  nem,  con. 

Mr  Storer  returned  thanks. 

Auditors. — Mr.  Jackson  moved  a  vote  of  thanks 
to  Messrs  Qrinham,  McDonnell,  and  J.  P.Walters, 
which  was  seconded  and  carried. 

Honorary  Secretary,  —  Mr.  Klaftenbekger 
moved  a  vote  of  thanks  to  a  gentleman  to  whose 
exertions  the  Institute  owed  very  much  of  its 
Buccess— the  Honorary  Secretary,  Mr.  Mylne. 

Mr.  Kulberg  seconded  the  motion,  wnich  was 
carried  unanimously. 

Mr.  Mylne,  in  returning  thanks,  thought  that 
the  amount  of  work  done  scarcely  entitled  his 
services  to  such  a  recognition;  but  ne  hoped  that 
by  Midsummer  it  would  be  much  greater. 

Committees.  —  Mr.  Hewitt  moved  a  vote  of 
thanks  to  the  Journal,  Museiun,  House,  and  Fin- 
ance Committees. 

Mr.  Clifton  seconded  the  motioiiy  which  was 
^jfreed  to. 
Assistant  Secretary. ^Mx,  E.  D.  Johnson  said. 


that  whilst  doing  justice  to  the  greater,  they  ought 
not  to  forget  the  smaller  officers.    He  should  be  very 
sorry  to  withhold  from  a  yoimg  man  the  thanks 
which  he   was   entitled.     He    moved  a  vote  of 
thanks  to  the  Assistant  Secretary,  Mr.  Middleton. 

Mr.  Jaceson  seconded  the  motion  which  wu 
agreed  to. 

Mr.  Middleton  briefly  acknowledged  the  com- 
pliment. 

Ballot  on  Equality  of  Votes. 

Mr.  Jackson  moved  an  addition  to  the  wording 
of  Rule  VI.,  s  2,  which  is  as  follows: — ^**Tbe 
duty  of  the  chairman  shall  be  to  prevent  all 
improper  discussions;  to  examine  the  ballot  on 
all  questions  subjected  to  it;  to  maintain  cvder 
and  regularity  in  the  proceedings ;  and  to  give  the 
casting  vote  in  all  cases  of  equality/*  He  proposed 
to  make  the  following  addition  to  the  daose:— 
''  Except  in  the  case  of  the  election  of  oflScen 
referred  to  in  Law  VIU.,  s.  6,"  which  law  ran 
thus : — "  If  upon  the  announcement  of  the  num- 
bers, two  or  more  gentlemen  should  have  an  equal 
number  of  votes,  one  or  more  additional  ballots 
shall  be  taken  by  the  members  present  on  the 
gentleman  so  situated.'*  His  object  was  to 
prevent  the  informality  which  had  occurred  on  a 
former  occassion.  The  importance  of  the  election 
of  officers  made  it  a  matter  which  ought  to  be 
excepted  from  the  rule  respecting  the  chairman's 
casting  vote,  which  in  all  ordinary  meetings  was 
the  mode  of  decision  in  cases  of  equality  of  votes. 
Upon  the  last  occasion  they  were  not  so  weO 
versed  in  the  law  as  they  were  then. 

Mr.  E.  D.  Johnson  could  second  the  motion 
without  any  change  of  opinion  Mr.  Jackson's 
resolution  would  render  that  unmistakeable  whidi 
at  present  was  not  clear.  He  (Mr.  J.^  knew  that, 
except  for  the  withdrawl  of  Mr.  Cnsp,  his  own 
election  as  Vice-President  would  have  been  illegaL 

Mr.  Clifton  thought  that  there  could  not  be 
two  opnions  as  to  the  expediency  of  the  proposed 
alteration.  Upon  the  last  occasion  the  meeting 
seemed  undecided  what  course  to  adopt,  and  had 
it  not  been  for  Mr.  Crisp's  withdrawal,  the  election 
of  Mr.  Johnson  would  have  been  illegal.  Had  the 
eighth  law  then  been  read  by  the  Secretary  before 
the  election  commenced,  they  would  not  havefiUen 
into  the  error. 

The  result  of  the  voting  by  ballot  and  show  of 
hands  was. — ^For  the  motion,  21 ;  against,  6. 

Abolition  of  Proxy  Votino. 

Mr.  E.  D.  Johnson  said,  that  the  gentlemei 
present  were,  no  doubt,  in  possession  of  the 
wording  of  the  motion  he  proposed.  He  wis 
glad  that  Mr.  Jackson's  resolution  had  preceded 
his  own.  He  was  desirous  of  separating  the  two 
modes  of  voting.  He  looked  upon  vote  by  ballot 
as  amongst  classes  which  always  would  exist  is 
desirable,  for  the  purpose  of  meeting  undue  in- 
fluence in  any  class  where  several  classes,  such  as 
employer  and  employed,  must  vote  for  a  common 
cause.  The  best  way  was  to  steer  dear  of  dass. 
But  that  need  not  be  mixed  up  with  voting  bj 
proxy,  which  might  be  a  very  good  thing,  but 
which  yet  might  be  converted  into  a  verjba2  one; 
At  any  rate  it  made  the  unreasoning  Tote  equil 
to  the  most  intelligent  one.    It  had  been saidtw 
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non-proxy  voting  was  depriving  the  poor  man  of 
the  power  of  voting;  hut  he  had  his  eye  upon 
the  difficulties  of  the  rich  as  well  as  those  of  the 
poor.     Whatever   affected  the  one  man  affected 
the   whole  community.    The  man  who  brought 
time,  energy,  and  brains  to  the  business  of  such 
an  Institute    as  that,  must  certainly  be  better 
qualified  to  vote  respecting  its  afiairs  than  the 
man  who  bad  never  thought  about   its  affairs. 
If  it  were  not  so,  he  should  like  to  know  when  it 
had  been  decided  that  two  fools  weighed  more 
than  one  philosopher,     lie  cared  not  how  the 
man  whose  powers  of  reasoning,  or  industry,  or 
interest  in  the  Institute,  who  had  devoted  to  it  the 
greatest  portion  of  time,  influence,  and  everything 
that  could  raise  it  in  the  public  sympathy,  voted 
by  the  use  of  the  proxy  at  the  worst.    He  would 
set  on  one  side  the  voting  of  such  a  man.     All 
decisions  now  turned  on  the  counting  of  noses. 
There  was  no  degree  of  absurdity  which  he  could 
propound  stronger  than  the  case   merited,  or  to 
which  it  was    capable  of  being  applied.     Sup- 
posing  he  was  narrow-minded  enough  to  feel  spite 
towards  the  Institute ;  that  he  was  one  of  those 
envious  dispositions  who  would    rather  see  the 
Institute  destroved  than  be  saved  at  the  hands  of 
others ;  he  would  tell  them  precisely  how  he  would 
act.  .  He  would  suppose  himself  a  large  employer 
of  labour,  or  that  he  had  an  extensive  acquaintance 
amongst  watch  makers  who  possessed  votes;  it 
would  only  be  necessary  for  him  to  propound  some 
aHsurd  and  ruinous  question,  such  as  to  move  that 
the  Council  of  the  Institute  should  postpone  its 
next  meeting  until  that  day  twelve  months,  which 
would  bring  ruin  upon  that  or  any  society  which 
was  left  without  government  for  so  long  a  period 
— and  it  would  be  done.     Statistics  proved  that 
however  clamorous  men  might  be  for  the  franchise, 
they  where  very  indifferent  as  to  its  use  when  they 
had  it.     In  any  case  two-thirds  of  the  number  of 
votes  polled  was  a  voluminous  election.    Suppos- 
ing the  arguments  were  nicely  balanced,  and  there 
was  an  equal  number  on  each  side,  they  would  find 
one  hundred  out  of  the  three  hundred  to  canvas 
for  proxies.     These  gave  the  opportunity  for  this 
application  of  the  proxy  system.     He  would  now 
go  back  to  the  case  he  supposed,  of  the  ruinous 
resolution.     Did  they  suppose  it  would  be  necessary 
for  him  to  come  before  a  meeting  and  argue  the 
question  ?    By  no  means ;  he  woidd  apply  so  many 
poimds,  shillings,  and  pence,  and  a  "fico"  for  their 
arguments ;  he  would  put  in  his  proxies,  and  the 
question  would  be  carried.     At  the  present  moment 
tney  were  in  that  position  of  absurdity,  for  they 
were  arguing  a  question  which  was  being  decided 
by  the  scrutineers  upstairs.     Again,  he  believed 
that  it  mui>t  be  confessed  that  that  and  all  young 
Institutes  must  depend  entirely  upon  the  vigour, 
activity,  energy,    acquirements,    sympathy,    and 
capital  of  a  few  individuals ;  it  consequentlv  fol- 
lowed that  personal  influence  must  have  a  lar^e 
share  in  giving  confidence  to  the  general  body 
politic     He  would  suppose,  for  example,  that  a 
gentleman  who  had  departed  this  life,  for  he  would 
not  take  a  living  man  for  illustration.    But  sup- 
pose the  late  Mr.  Vulliamy  was  alive,  and  it  was 
exceedingly  desirable  that  he  should  be  president. 
He  was  duly  nominated  to  the  office;  somebody 
conveyed  to  him  the  information  that  it  was  eom- 


petent  to  another  person  to  propose  as  a  candidate 
any  other  member  who  had  paid  his  subscription. 
Tom,  Dick,  or  Harry,  proposed  some  man,  vic- 
tory over  whom  would  be  no  credit,  but  being 
conquered  by  whom  would  be  simply  absurd. 
Under  these  circumstance  the  greater  man  would 
resign,  and  leave  the  members  to  elect  the  sweep. 
That  election  would  be  determined  not  by  a  man's 
merits,  but  by  canvassing,  and  voting  by  proxy. 
No  case  could  be  adduced  in  which  greater  absur- 
dity arose.  The  unreasoning  votes  had  as  good  a 
chance  of  acceptance  as  the  intelligent  votes  of 
the  members  present,  who  would  be  voting  intelli- 
gently instead  of  just  hap-hazard.  He  felt  a 
strong  conviction  that  the  law  must  be  altered, 
otherwise  the  handle  which  the  present  system 
gave  for  the  perpetration  of  folly  would  be  the 
ruin  of  the  Institute.  He  moved  "  That  in  alter- 
ations of  laws,  and  the  election  of  officers,  no 
member  be  allowed  to  vote,  unless  present  at  the 
meeting  at  which  snch  alteration  or  election  is 
decided." 

Mr.  Mtlne,  in  seconding  the  motion,  endorsed 
every  word  uttered  by  Mr.  Johnson.  He  (Mr.  M.) 
had  had  practical  experience  of  the  mischievous 
working  of  the  voting  by  proxy.  At  the  last 
meeting  in  August  proxies  were  brought  in  by  the 
dozen,  and  put  before  him,  procured  by  parties 
through  canvas.  He  knew  from  experience  that 
upon  that  occasion  proxies  were  positively  misused 
The  absurdity  was  perfectly  clear,  because  whilst 
they  were  in  the  midst  of  the  discussion  of  the 
several  questions  of  which  notice  had  been  given, 
the  scrutineers  were  waiting  in  the  room  to  an- 
nounce the  result  of  the  ballot.  Voting  '.by 
proxy  was  not  at  all  needful  for  persons  resi- 
dent in  liondon.  It  might  be  objected  that  it  was 
the  only  means  open  for  country  members  to  vote, 
but  he  had  had  an  opportunity  of  seeing  the 
country  members,  and  he  generally  found  them 
positively  decline  to  vote,  saying  that  they  were 
not  in  a  position  to  do  so,  in  as  much  as  thev  did 
not  know  the  merits  of  the  various  propositions. 
But  to  give  men  living  in  Spencer-street  or  Ashby- 
street  proxies  was  most  mischievous. 

Mr.  Brooks  had  heard  of  the  proposition  with 
some  degree  of  surprise.  If  surprised  at  its  ema- 
nating from  the  originator  of  the  Institute,  he  was 
certainly  equally  surprised  at  its  having  been 
seconded  by  the  Honorary  Secretary.  To  assert 
that  proxies  were  misused  at  the  last  election  was 
a  most  serious  charge  against  some  one,  and  if  the 
Secretary  knew  who  it  was,  he  should  like  him  to 
name  the  person.  For  himself  he  knew  nothing 
about  it,  and  therefore  would  not  make  such  an 
allegation.  But  if  the  proof  of  misuse  was  to  rest 
simply  upon  the  fact  of  the  balloting  papers 
having  been  brought  in  by  the  dozen,  then  the 
August  meeting  was  not  the  first  at  which  sudi  a 
course  was  pursued.  He  was  as  strongly  opposed 
to  the  practice  of  proxy  voting  as  Mr.  Johoson 
was.  lie  (Mr.  B.)  had  over  and  over  again  re- 
fused to  vote  for  any  subscriber  who  had  requested 
him  to  do  so  and  enclosed  his  paper  for  the  pur- 

Epse.  No  one  could  object  to  the  argument  used 
y  Mr.  Johnson,  that  proxies  were  b^,  especially 
where  thev  were  entrusted  largely  to  any  indi- 
vidual. If  the  present  law  was  an  evil,  the  remedy 
was  a  worse  one.    What  was  it  that  was  propoaed 
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to  be  done  ?  In  the  most  liberal  parisb  in  London, 
tbey  were  asked  to  propose  the  most  despotic 
resolution — a  simple  disfranchisement  of  members. 
If  there  had  been  any  irregularity  in  the  preceding 
election,  let  it  be  altered,  and  let  measures  be 
adopted  for  its  future  prevention,  but  let  them 
not  deprive  members  of  their  rights.  In  a  short 
time  they  would  have  in  Clerkenwell  the  govern- 
ment of  Naples  resuscitated  There  were  other 
ways  of  remedying  the  present  evil.  Some  refer- 
ence had  been 'made  to  large  employers  of  labour; 
could  they  not,  under  the  proposed  system,  request 
their  men  to  come  and  vote,  and  would  they  not 
be  obliged  to  do  it?  Such  things  had  taken  place, 
and  human  nature  was  human  nature  still.  I<et 
them  look  at  the  power  which  Mr.  Johnson's 
motion  would  give  to  one  individual  employing  a 
number  of  hands;  he  could  pay  their  subscrip- 
tions in  order  to  get  their  votes.  Might  he  not 
thus  govern  the  entire  Institute,  and  become  its 
Bomba,  governing  it  with  as  much  arbitrary 
power  as  the  King  of  Naples  had  done  ?  If  they 
took  that  step  it  would  not  be  long  before  they 
would  hove  to  close  the  doors  of  the  Institute.  If 
there  was  one  privilege  which  more  than  another 
the  members  of  the  Institute  should  prize,  espe- 
dally  those  residing  in   Clerkenwell,  it  was  the 

Sit  to  vote.  His  experience  of  the  interest 
en  in  the  Institute  by  country  members 
differed  from  ihat  of  Mr.  Mylne.  It  did  not 
take  them  long  to  form  an  opinion  as  to 
whether  Mr.  Cole,  for  example,  was  a  fit  and 
proper  person  to  be  one  of  the  Vice-Presidents,  or 
whether  Mr.  Johnson  the  originator  of  the  Insti- 
tute, should  be  elected  to  the  same  position. 
Neither  was  there  any  great  difficulty  in  their 
judging  of  the  merits  of  a  resoluticm  submitted 
to  them.  They  were  not  to  treat  men  as  pos- 
sessed of  no  brains  because  they  lived  at  a 
distance. 

Mr.  Marriott  was  anxious  to  have  attended  an 
engagement  elsewhere,  but  feeling  the  importance 
of  the  question  under  discussion  to  the  interests  of 
the  Institute,  he  had  resolved  to  be  present  He 
accorded  with  a  great  deal  whicn  had  been 
advanced  by  Mr  Brooks,  who  had  taken  much  of 
his  argument  out  of  his  mouth.  Every  member 
was  entitled  to  a  vote,  but  if  the  resolution  was 
passed  it  would  prevent  many  from  exercising  that 
valuable  privilege.  K  the  proxy  voting  was  taken 
away  they  would  still  have  room  for  that  which 
they  wished  to  prevent,  the  decision  of  questions 
by  a  packed  party.  K  what  had  already  been  said 
of  the  scheme  was  published,  he  did  not  know 
what  the  trade  would  think,  or  how  they  were 
to  carry  on  the  affairs  of  an  Institute  of  that 
kind.  He  had  consulted  no  one,  and  was  only 
speaking  his  own  feelings  on  the  matter  He 
sliould  be  glad  to  propose  the  following  amend- 
ment:— **That  in  the  alteration  of  laws,  and  in 
the  election  of  officers,  no  member  shall  be 
allowed  to  vote  until  one  week  after  the  publica- 
tion of  the  Journal,  that  all  members  may  know, 
after  the  discussion  at  the  meeting,  how  to  record 
their  votes."  As  had  been  said,  it  was  an  absur- 
dity to  discuss  motions  which  had  already  been 
settled  by  ballot  or  by  proxy  votes.  Last  time 
he  did  not  record  his  opinion ;  this  time  he  had 
done  so.    Why  should  not  the  Journal  be  made 


avulabie  for  the  purpose  ?  Would  they  not,  in  t 
week  or  a  fortnight  after  readiag  the  arguments, 
be  enabled  to  judge  themselves  as  to  the  merits  of 
a  question  ? 

Mr.  Jackson  should  feel  great  pleasnre  in 
seconding  Mr.  Marriott's  amendment.  He  oer- 
tainly  felt  the  force  of  Mr.  Johnson's  clearly  de- 
fined objection,  and  the  difficulty  in  proxy  voting 
of  getting  the  sense  of  the  meeting ;  but  the  entire 
abolition  of  the  proxy  system  was  quite  another 
matter.  It  had  been  said  that  great  law.maken 
were  generally  great  law-breakers.  Their  friend 
Mr.  Johnson  had  been  mainly  instrumental  in 
laying  the  foundation  of  the  Institute,  and  the 
very  principle  he  was  seeking  to  abolish  he  was  to 
a  certain  extent  responsible  for.  In  the  hiitoiT 
of  the  Institute,  the  first  notice  of  motion  whid 
put  the  axe  to  the  root  of  any  law  had  been  given 
by  that  gentleman.  The  motion  was  not  a  modi- 
fication of  a  principle,  but  a  decided  blow  against 
a  system.  The  Council  had  the  power  of  electiB* 
and  excluding  members,  but  the  membm  had  no 
influence  excepting  by  the  vote.  It  would  be 
very  easy  to  pack  a  meeting  and  buy  votes,  and 
record  them  by  proxy.  Every  good  sptem  was 
susceptible  of  abuse.  Where  was  the  difficulty  in 
abusing  the  vote  by  ballot,  as  was  very  pUdnlv  and 
forcibly  put  by  Mr.  Brooks?  An^fbody  conld  par- 
chase  a  number  of  votes.  The  motion  would  laul  to 
a  system  of  centrali/Ation ;  it  would  render  the 
Institute  exclusive.  If  Mr.  Johnson's  system  was 
carried  out  he  would  recoil  from  the  effects  of  it 
hereafter.  As  to  the  election  of  officers,  it  wanted 
no  argument  for  gentlemen  to  come  to  an  opinion 
as  to  their  eligibility.  He  made  thoae  remarks 
with  all  respect  to  the  honourable  Vice-President 
who  had  brought  forward  the  motion ;  but  havioE 
sat  in  the  Council  for  a  great  length  of  time,  m 
taken  great  interest  in  the  Institute,  he  thc^ht 
Mr.  Johnson  would  give  him  credit  for  anxiety  for 
its  welfare. 

Mr.  Clifton  regarded  the  motion  as  an  attempt 
at  a  wholesale  disfranchisement  of  the  country 
members.  They  would  not  be  in  the  difficultv  in 
which  they  then  found  themselves  if  the  di^nssioos 
upon  every  question  were  preriously  reported  in 
the  Journal,  and  sent  into  the  country.  The 
country  members  would  then  be  able  to  form  tn 
opinion  upon  every  question,  and  they  would  thos 
have  the  benefit  of  their  judgments ;  that  would 
give  them  an  interest  in  questions  whi^  it  was 
said  they  did  not  at  present  possess.  The  ques- 
tion was  pretty  well  discussed  at  the  last  cenenl 
meeting,  Mr.  Gordon's  motion  being  similar  to 
that  of  Mr.  Johnson,  it  being  that  the  treasurer 
should  be  elected  yearly  by  a  majoritj  of  the 
members  present ;  but  only  one  vote  was  recorded 
in  its  favour,  and  that  was  Mr.  Qordon*8  own.  He 
(Mr.  C  )  had  come  there  with  very  great  difficulty, 
having  another  engagement,  but  he  thought  he 
should  like  to  raise  his  voice  against  the  proposed 
alteration  of  the  law.  Some  parties  were  not 
present  through  illness,  and  others  on  aooount  of 
the  severity  df  the  weather.  There  were  maiiy 
causes  which  would  prevent  a  member  attendbg  a 
meeting.  But  supposing,  as  Mr.  Brooks  bad  wd, 
a  number  of  persons  had  come  to  pack  H ;  that 
would  be  a  greater  absurdity  than  proponng  the 
postponement  of  the  meeting  of  CkmncU  Ibrthe 
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twelve  months,  to  which  Mr.  Johnson  had  referred. 
He  did  not  say  that  any  man  would  be  guilty  of 
such  an  act;  but  the  door  would  be  opened  for 
their  meetings  to  be  applied  to  such  a  bad  purpose. 
Mr.  Mylne  had  asserted  that  votes  were  brought 
in  by  the  dozen.  He  (Mr.  C.)  did  not  know  how 
that  was;  he  had  voted  according  to  his  con- 
science,  and  he  was  not  sure  that  other  people 
had  not  done  the  same.  If  a  workman  was  obliged 
to  give  up  his  paper  to  his  master  he  was  merely 
a  white  slave  He  was  not  to  be  bought  in  that 
way,  and  he  did  not  know  that  others  were.  He 
might  have  given  his  balloting  paper  to  a  member  to 
place  before  the  Chairman,  but  that  did  not  show 
that  he  had  not  first  signed  and  filled  it  up.  The 
present  motion  might  have  been  brought  forward 
when  there  were  not  more  than  half-a-dozen 
persons  present. 

The  Chairman  said  that  Mr.  Clifton  had  spoken 
in  a  very  clear  and  definite  manner.  There  was  a 
decided  difficulty  in  the  case.  The  proposition  of 
that  gentleman  for  discussing  all  questions  of  impor- 
tance and  inserting  a  report  in  the  Journal,  would 
give  every  member  an  opportunity  of  considering 
the  right  or  wrong  of  the  question.  That  appeared 
to  be  the  best  mode  of  dealing  with  the  difficulty. 
Ifow  f.ir  it  could  be  carried  out  with  a  ballot  it 
was  not  for  him  to  say.  He  hoped  that  if  any 
gentleman  could  make  a  practical  suggestion  for 
the  removal  of  the  difficulty  he  would  do  so. 

Mr.  Storbr  corrected  the  Chairman  ;  the  pro- 
position originated  with  Mr.  Marriott,  and  not 
with  Mr.  Clifton. 

Mr.  Jackson  urged  that  the  sense  of  the  meet- 
ing should  be  taken  upon  the  amendment. 

Mr.  MrLNB  could  not  see  how  that  could  be 
done  in  conformity  with  the  rules. 

Mr.  Johnson  in  reply  said  that  with  regard  to 
the  supposition  of  Mr.  Brooks,  that  under  a  system 
of  open  voting  a  large  employer  of  labour  might 
send  in  his  men  and  pack  the  meeting,  he  (Mr.  J.) 
would  ask  nothing  better,  for  he  had  not  so  low 
an  opinion  of  them  as  to  believe  that  they  would 
not  vots  conscientiously.  Supposing  a  gentleman 
to  pay  the  subscriptions  of  a  majority  of  the  men, 
ought  he  not  to  reign  paramount :  It  would  be 
his  Institute,  and  glory  be  unto  him.  With  re- 
gard to  the  country  members,  had  they  not  received 
already  the  consideration  of  pounds,  shillings,  and 
pence  in  exchange  for  their  privilege  ?  In  the  first 
place  they  only  paid  two-thirds  the  subscriptions 
of  the  London  members  and  they  received  back 
in  the  Journal  an  equivalent  value  of  58.  out  of 
the  Hm.  subscribed.  It  was  all  very  well  to  make 
a  stalking-horse  of  the  interest  of  other  men; 
that  interest  generally  lay  under  the  satin  of  their 
waistcoats,  lie  (Mr.  J  )  went  for  the  interest  of 
the  Institute,  and  not  for  that  of  any  cla^:8  of  its 
members  merely.  Was  it  anything  to  the  country 
members  who  sat  at  the  Council  board,  provided 
the  Institute  flourished?  He  had  put  scores  of 
proxy  papers,  sent  up  to  him  blank,  into  the  fire. 
It  was  all  very  well  to  grant  the  franchise,  but 
there  was  great  apathy  in  the  use  of  it.  Mr. 
Marriott  agreed  witn  Mr.  Brooks  about  the  injus- 
tice of  disfranchising  the  country  members,  but 
they  could  record  their  votes  viva  voce.  If  the 
discussion  was  published  previously  to  the  vote, 
it  would  amount  to  much  about  the  same  thing. 


Every  petty  question  would  require  two  special 
meetmgs  to  settle  it.  Were  they  prepared  to 
multiply  their  meetings  ad  infinitum. 

Mr.  Marriott. — They  would  not  be  wanted  for 
petty  questions. 

Mr.  Jackson. — Only  half-yearly, 

Mr.  Johnson  repeated,  that  however  insignifi- 
cant the  question,  it  would  require  two  spedal 
meetings  to  settle  it — one  for  the  argument,  and 
the  next  for  the  vote.  Mr.  Jackson  had  given 
him  (Mr.  J.)  the  hardest  hit  of  all,  namely,  that 
he  was  responsible  for  the  form  of  the  rule, 
because  he  was  on  the  law  committee.  He  begged 
to  assure  Mr.  Jackson  that  he  had  tried  pure 
democracy.  On  the  ground  of  being  all  things  to 
all  men  they  had  tried  to  place  themselyes  above 
suspicion,  but  he  could  assure  them  it  was  not 
without  grave  suspicion  and  doubt  as  to  the  way 
in  which  it  would  work.  The  result  had  been 
their  present  position  of  difficulty,  which,  however, 
he  did  not  think  was  irremediable.  He  could  not 
enter  into  the  difficulty  of  the  last  election,  be- 
cause his  name  was  mixed  up  with  it.  Mr. 
Clifton's  objections  were  the  same  as  Mr.  Mar- 
riott's, and  so  were  Mr.  Jackson's  and  Mr.  Cole's. 
He  (Mr.  J.)  only  advocated  the  change  upon 
principle ;  he  had  not  attributed  bad  motives  to 
any  man  in  connection  with'  the  present  system. 
He  had  desired  to  inform  his  own  mind,  and  to 
give  them  data  for  every  statement  he  made.  He 
asked  them  to  vote  in  common  deference  to  their 
intellects.  He  hoped  that  the  preliminary  step 
would  that  day  be  taken  for  the  abolition  of  the 
proxy  system. 

Mr.  Clifton  thought  that  the  amendment  could 
not  be  put  to  the  vote  according  to  the  rule. 

Mr.  Brooks  suggested  its  withdrawal,  and  that 
the  Council  should  take  the  matter  into  consider- 
ation and  suggest  some  alteration. 

Mr.  Jackson  thought  that  that  would  be  a  very 
good  course  to  adopt. 

Mr.  GuiLLAUMR  could  not  see  how  the  amend- 
ment, of  which  no  notice  had  been  given,  and  of 
which  the  great  bulk  of  the  voters  knew  nothing, 
could  be  put. 

The  Chairman  thought  that  the  question  had 
better  be  dropped  on  both  sides. 

Mr.  Marriott  assented  to  the  withdrawal  of 
the  amendment. 

A  show  of  hands  of  the  members  who  had  not 
voted  by  ballot  was  then  taken  on  Mr.  Johnson's 
motion  with  the  result  of — 2  for,  and  1  against. 

The  numbers,  as  declared  by  the  ballot,  were — 
II  for,  and  21  against. 

Annual  Election  of  Officers. 

Mr.  Klaftenberger,  as  a  member  of  the 
Council,  had  seen  the  evil  of  frequent  changes  of 
its  members.  Half-yearly  elections  were  too  often. 
By  the  time  a  member  got  into  working  order  his 
term  of  office  expired,  and  his  re-election  was  a 
matter  of  doubt.  An  annual  election  would  be 
far  better.  He  moved  "  That  the  election  of  all 
officers,  take  place  once  a  year  only." 

Mr.  Brooks  seconded  the  motion.  The  reason 
they  had  had  half-yearly  elections  was,  a  few*  lest, 
if  annual^  there  would  be  no  one  left  to  conduct 
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the  business;    but  experience  had    shown    that 
there  was    no  ground  for  any  such   apprehen- 


sion. 


Mr.  Jackson  inquired  how,  in  the  cases  of 
members  failinc^  in  the  required  number  of  atten- 
dances, their  places  were  to  be  filled  up  ?  Sup- 
posing that  three  months  after  the  election,  ten 
gentlemen  were  struck  off  for  such  defaults? 
Were  the  vacancies  to  be  filled  up  temporarily  by 
the  Council? 

Mr.  Mtlne  replied,  that  the  average  loss  from 
that  cause  was  three  members  in  six  months 
But  supposing  ten  were  disaualified  through  non- 
attendance,  there  would  still  be  eighteen,  a  work- 
ing number,  left  By  the  law,  special  meetings  to 
fiU  up  vacancies  might  be  held.    He  quite  agreed 

with   Mr.  Klaftenberger,    that    the  semi-annual 
elections  were  objectionable. 
Mr.  Jackson  thought  the  remedy  worse  than 

the  evil.     They  were  bound  by  the  law  to  call 

a  special  meeting. 
Mr.  Mtlne  said  that  the    Coundl  were  not 

obliged    to    call    special    meetings;    it  was  left 

optional  with  them  to  do  so  or  not. 
Mr.  Johnson  apprehended  that  there  was  a 

little    mistake    respecting   the    purport  of    Mr. 

Klaftenberger's  motion,  which  did  not  go  to  the 

removing  of   the  whole  of  the  Council,  but  to 

make  the  tenure  of  office,  in  fact,  biennial.    He 

agreed  with  that  gentleman,  and  desired  to  record 


law  of  retirement,  only  it  would  be  annual  instead 
of  half-yearly. 

Mr.  Mylne  said,  that  as  the  President,  Vice- 
president,  Treasurer,  and  Honorary  Secretary 
were  elected  annually,  it  would  follow  that  the 
Council  would  have  to  be  elected  with  them,  to 
have  the  election  of  all  officers  take  place  once  a 
year  only,  and  all  would  be  eligible  for  re-election. 

Mr.  Klaptenberqer  admitted  that  such  would 
be  the  result  of  his  motion,  if  carried. 

Mr.  QuiLLAUiiB  thought  that  the  working 
members  would  generally  be  re-elected.  lie  had 
no  doubt  that  most  persons  had  voted  upon  the 
motion  in  the  ballot  under  the  idea  that  the  whole 
of  the  Council  would  go  out  annually. 

The  result  of  the  ballot  was— 28  for  the  motion, 
and  4  against. 

Mr.  Johnson  moved  a  vote  of  thanks  to  Mr. 
Farmer  and  the  Press,  which  was  seconded,  carried, 
and  replied  to. 

Council  Election. 

The  Scrutineers  having'  completed  their  duty, 
the  Chairman  declared  the  following  result  :— 


his  opinion  accordingly.  Of  course  their  present 
discussion  was,  like  all  the  others  they  had  had,  a 
*'  chip  in  porridge,"  because  the  matter  was  being 
settled  for  them  upstairs.  The  present  tenure  of 
office  was  too  short,  not  for  individual  gratification, 
but  for  the  welfare  of  the  Institute.  A  man  got 
into  order  and  understood  his  position,  and  then 
out  he  went.  By  the  time  that  the  members  of 
the  Coimcil  had  begun  to  work  harmoniously,  one 
half  of  them  went  out,  and  new  colleagues  were 
brought  in  for  the  residue.  It  took  some  time 
before  men  pulled  together  in  harness. 

Mr.  Mtlne.  Mr.  Klaftenberger's  motion  is 
that  the  election  of  "all"  officers  should  take 
place  once  a  year. 

Mr.  Johnson  thought  that  it  did  not  alter  the 


Council  to  be  Elected  for  Twblyk  Months. 

Messrs.  C.  Guillaume,  42;  J.  Trewinnard,  42; 
D.  Clarke,  41;  W.  Hislop,  40;  E.  Storer,  40;  T. 
Gordon,  38;  A.  Walsh,  38;  J.  Murray,  37;  R. 
Webster,  36;  George  Frodsham,  34;  H.  Rich- 
ards, 34 ;  R.  F.  Warman,  33 ;  W.  P.  Biichall, 
jun.,  33 ;  T.  Leonard,  32. 

Elected  to  Sebye  for' Six  Months. 

S.  A.  Brooks,  31;  R.  Strachan,  30;  R.  How- 
ard,  27. 

Candidates  not  Elected. 

J.  F.  Watson,  27 ;  G.  Bruton,  26 ;  D.  Gonton. 
26 ;  F.  Potter,  22.  * 

Messrs.  R.  Howard  and  J.  F.  Watson  having 
an  equal  number  of  votes,  a  ballot  was  taken^ 
the  members  then  present  (at  10  30),  when  the 
Chairman  reported  that  there  were  6  votes  for  R. 
Howard,  and  6  for  J.  F.  Watson. 

Thanks  were  voted  to  the  scrutineers  and  the 
chairman,  and  the  meeting  aiiljoumed. 


REPOET  ON  THE  EXAMINATION  OF  THE  GEOMETRY  AND  DRAWING 

CLASSES. 


To  the  Council  of  the  British  Jlorological 

Institute, 

GEynj5irEX, — I  have  to  iuforni  you,  that 
I  met  the  following  gentlemen  at  the 
Institute,  on  Friday  the  14th  instant,  for 
examination  of  the  Geometry  and  Drawing 
Classes,  and  for  awarding  the  prizes  which 
had  been  placed  at  yonr  disposal. 

Present  Messrs.  Gt)rdon,  Jackson,  Storer, 
Guillaume,  Schweizer,  Roberts,  and  Mylne. 

I  have  tlie  pleasure  of  reporting  to  you, 
that  after  n  rigid  and  curefiil  examination 


■  of  the  Pupil's  di*awing8,  it  was  determined 
{ that,  in  consideration  of  Master  Crisp  having 
;  had  the  advantage  of  one  year's  prior  in- 
j  stniction  in  drawing  (from  Mr.  W.  8.  Hoare), 
j  ho  at  the  present  time  was  considered  not 

fairly  eligible  as  a  competitor,  but  entitled 

to  a  prize  for  his  generiU  proficiency,  whidi 

accordingly  was  given  to  lum. 
The  order  of  competition,  decided  bv  merit, 

stands  as  foUows; — 

Prize  for  greatest  proficiency  in  GeomUry. 
To  Master  Thomas  Wri^t. 
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For  Mechanical  Drawing. 

First  Prize^ to  Master  Alexander  Au- 
gust Klaftenberger. 

Second  do to  Master  James  Haswell. 

Third  do to  Master  Thomas  Wright. 

Fourth  I        oi  f  ^  Master  B.  Colyer. 
Fifth . .  j  ^       (to  Master  John  Morrison. 

The  above  pupils,  (the  first  and  second) 
expressed  their  wish  to  have  a  book  instead  of 
the  class  free  admissions,  which  was  com- 
plied with,  and  the  Honorary  Secretary,  on 


your  behalf,  placed  the  other  books  as  prizes 
at  our  disposal. 

In  reference  to  the  pupils  of  these 
Classes,  I  cannot  conclude  this  re^^ort 
without  recording  the  evidently  great  pro- 
gress made  by  them  since  our  previous  ex- 
amination, at  the  termination  of  the  first 
(quarter  ;  and  I  feel  it  due  to  Mr.  W.  S. 
Hoare,  to  express  th^  general  opinion  of 
this  committee  that  the  advancement  obser- 
vable is  consequent  to  his  well  applied 
exertions.  I  am,  gentlemen,  your's  railJi- 
fully,  James  F.  Cole. 

December  I5tk,  1860.  Chairman, 


Mb.  JAMES   F.  COLE,  V.P.    ON    THE  LEVER  ESCJAPEMENT  DLAGRAM8 

PRESENTED  BY  HIM  TO  THE  INSTITUTE. 


The  following  important  and  highly  inte- 
resting paper  to  horologists  was  read  by 
Mr.  James  F.  Cole,  by  invitation  of  the 
Council,  at  the  Institute,  on  the  evening  of 
Tuesday  the  11th  ult.  Mr.  E.  D.  Johnson, 
Y.P.,  in  the  chair. 

Mr.  Chairman  and  Gentlbmbn,  Subsequently 
to  the  Lecture  I  had  the  honour  of  delivering  to 
the  Members  of  the  British  Horological  Institute, 
in  June  last  year,  I  presented  to  the  Institute  the 
diagrams  employed  by  me  on  that  occasion  in 
illustration  of  the  Principles  of  the  Detached  Lever 
Escapement;  and  at  the  same  time,  having  pro- 
mised to  ^ve  further  explanatory  details  relating 
to  the  subject,  I  with  much  pleasure  avail  myself 
of  the  present  opportunity  of  nil611ing  that  engage- 
ment. 

As  introductory  to  the  additional  remarks  I  have 
to  make  this  evening,  in  continuation  of  my  former 
papers,  I  do  not  intend  confining  my  observations 
strictly  to  the  one  question  of  the  detached  lever 
escapement.  I  prefer  to  adopt  this  course,  con- 
ceiving the  advantage  or  disadvantage  of  a  prin- 
ciple to  he  made  more  apparent  by  comparison. 
I  might  also  add  that  the  greater  portion  of  my 
intended  remarks  for  this  occasion  will  be  offered 
as  the  results  of  practice  and  experience,  with  the 
view  of  avoiding  as  much  as  possible  wrong  con- 
clusions, which  too  frequently  occur  as  the  result 
of  mere  theoretical  inquiry. 

As  the  former  papers,  just  mentioned,  have 
appeared  in  The  Horological  Jourualf  and  also  in 
other  publications,  the  views  taken  by  me  in  refer- 
ence to  the  detached  lever  and  some  other  escape- 
ments, and  the  general  principles  of  time-keepers, 
jnay  possibly  have  fallen  under  the  notice  of  many 
of  the  Members  now  present ;  it  will  not,  therefore, 
be  necessary  on  my  part  to  do  more  than  recapi- 
tulate the  heads  of  the  several  divisions,  supposing 
the  general  purport  already  sufficiently  understood. 
Should  this  not  be  the  case  in  every  instance,  it 
may  readily  be  seen  by  referring  to  the  Report  of 
the  Lectorey  published  in  Volume  I  of  The  Hara^ 


logical  Journal,  pages  150  to  156,  noticing  in  the 
followint]^  order  : 

1st,  Vibratory  motion  of  balances  as  the  effect  of 
elastic  force  in  watches,  chronometers,  and  all  port- 
able time-keepers ;  oscillatory  motion  of  the  pen- 
dulum as  the  effect  of  gravity  in  clocks. 

2nd,  Natural  laws  referring  to  force  and  resist- 
ance; effects  of  change  of  temperature  on  springs; 
their  acceleration  or  rate,  &c.  Brief  descri  tion  of 
the  chronometer  and  watch  movement.  Escape- 
ments of  various  construction  mentioned,  with  a 
description  of  the  remontoire  escapement,  and 
reasons  for  discontinuing  its  use. 

3rd,  Mechanical  effects  of  escapement  lockings 
on  the  motion  produced  at  the  balance,  and  on  the 
balance  spring,  as  interfering  with  the  isochronous 
result  on  time,  and  showing  the  necessity  of  care  in 
the  due  formation  of  locking  angles. 

4th,  The  rack  lever  escapement,  mentioned  as 
the  production  of  Dr.  Ilooke  or  Huyghens,  and  the 
detached  lever  escapement  as  the  invention  or 
improvement  of  Muage. 

oth,  Remarks  on  the  proper  diameter  and  weight 
of  balances,  relatively  to  tnc  speed  or  velocity  of 
the  respective  trains  employed  in  the  construction 
of  time-keepers,  such  diameter  and  weight  falling 
under  the  general  head  of  proportions,  as  more 
fiilh'  explained  in  my  former  paper. 

oth,  i  now  come  to  that  part  of  the  paper  treat- 
ing especially  the  principles  illustrated  in  the  Dia- 
grams before  us,  which  is  properly  and  chiefly  the 
subject  for  consideration  in  my  present  Reading ; 
which  I  cannot  offer  as  a  thoruugh  dissertation, 
as  I  shouid  have  to  repeat  too  much  of  the  subject 
matter  contained  in  my  previous  Lecture. 

The  Diagram  No.  3,  now  under  consideration,* 
represents  a  Detacheil  Lever  Escapement  with  long 
arc  pallets,  having,  by  reason  of  the  particular 
direction  of  the  impulse  planes,  12  demes  of 
motion  at  the  pallets  and  lever,  including  the  lock- 
ing quantity  of  motion  on  each  side,  technically 
known  as  the  supplementary  arc ;  in  other  words, 
the  entire  arc  of  motion  firom  drop  to  drop  of  the 
*  For  diagram,  see  vol.  i.,  p.  154. 
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wheel  teeth  in  action;  2  degrees  of  hold  upon  each 
locking  being  fully  sufficient  for  sound  detention, 
will  leave  10  degrees  of  effective  impulse  of  the 
wheel  on  each  pallet  in  either  direction  of  the  pallet 
and  lever  motion,  while  36  degrees  will  be  the 
ultimate  arc  of  motion  as  the  escaping  action  at  the 
roller  and  balance,  including  the  supplementary  arc 
on  each  side,  the  entire  arc  of  vibration  being  the 
result  of  momentum  induced  by  the  impulse  power. 
One  degree  of  hold  for  the  lockings  may,  however, 
be  preferred  for  very  exact  work.  In  this  figure 
the  driving  plane  of  the  first  pallet  for  producing 
12  degrees  of  motion  at  the  pallets  and  lever,  is  a 
line  direct  to  the  delivery  point  of  the  second 
pallet,  it  being  impossible  to  produce  that  amount 
of  motion  by  any  smaller  angle,  though  it  may  be 
done  improperly  by  pitching  the  escapement  wheel 
and  pallets  too  deep.  What  I  have  just  stated  is 
clearly  shown  by  the  scale  of  degrees  given  on  this 
diagram,  this  scale  being  generated,  first,  by  a  right 
line  drawn  from  the  delivery  point  of  the  second 
pallet  through  the  pallet-axis  or  centre  of  motion, 
•uch  line  bemg  the  base  of  an  equilateral  triangle, 
and  an  arc  drawn  from  its  apex  (the  delivery  point 
of  this  second  pallet)  as  a  centre,  and  extending 
from  any  point  on  the  base  line  to  the  opposite 
side  of  the  triangle,  forms  an  arc  geometrically 
known  to  contain  60  degrees.  I  adopt  this  figure 
as  a  convenient  mode  of  obtaining  a  scale  which  is 
here  divided  into  fifths,  as  figured,  two  divisions 
being  24  degrees.  I  must  he.e  observe  that  24 
degeees  on  this  scale,  in  mechanical  effect  repre- 
sent only  12  degrees  of  pallet  motion,  as  a  conse- 
quence contingent  on  the  diagonal  action  of  a 
tooth  or  point  passing  over  an  inclined  plane  of 
this  particular  order.  The  discovery  of  this  remark- 
able fact  led  to  my  constructing  a  simple  instru- 
ment, in  which  the  blank  steel  for  pallets  of  all 
ordinary  sizes  could  be  placed,  and  readily  filed  to 
any  desired  angle,  by  setting  an  index  to  a  scale  of 
degrees  engraved  on  the  tool,  by  which  the  angle 
may  be  tested.  The  second  or  long  pallet  thus 
formed  becomes  a  standard,  with  which  the  first  or 
short  pallet  must  be  filed  to  agree,  in  such  manner 
as  will  allow  the  wheel- teeth  to  escape  and  lock 
uniformly  on  each  side ;  and  impulse  power  from 
the  wheel,  acting  on  these  angles,  will  be  suffi- 
ciently uniform  in  their  effect  upon  the  roller  and 
balance  for  practical  efficiency,  though  a  somewhat 
more  exact  uniformity  may  be  produced  by  substi- 
tuting a  slightly  convex  curvature  for  the  acting 
face,  mstead  of  Ihc  ordinary  plane  for  the  first  or 
short  pallet  only,  and  leaving  the  long  pallet  plane 
quite  straight  as  usual.  As  connected  with  the 
formation  of  lever  pallets,  I  need  but  mention  that 
the  method  used  in  the  customary  course  of  manu- 
facture, for  giving  the  required  arc  of  pallet  motion, 
is  to  make  the  impulse  plane  of  the  first  or  short 
pallet  to  direct  the  line  of  its  face  to  some  known 
point  on  the  second  pallet ;  this  line  of  direction 
being  ascertained  by  mechanical  trial,  is  then 
recorded  as  a  working  rule  for  the  first  pallet  (con- 
trary to  the  former  method),  the  second  angle  is 
then  formed  from  it,  so  as  to  allow  the  wheel-teeth 
to  escape  and  lock  uniformly,  as  before  described. 

The  next  point  of  importance  to  which  I  will 
call  your  attention,  is  the  necessary  rule  for  deter- 
mining the  relative  proportions  of  the  lever  and 
roller,  as  shown  in  tnis  diagram  (No.  3),  in  which 


the  great  circle  represents  the  circumference  of  the 
balance,  its  diameter  corresponding  with  the  exter- 
nal diameter  of  the  main  spring-barrel,  as  suitaUe 
to  chronometer  and  watch  movements  of  the  half- 
plate  or  three-quarter  plate  construction. 

Working  Rule. — Divide  the  balance  diameter 
into  seven  equal  parts,  and  three  of  those  parts  give 
the  diameter  of  the  escape  wheel;  its  diameter, 
therefore,  in  this  case,  is  three-sevenths  of  the 
balance,  and  from  the  wheel,  as  a  gauge,  the  pro- 
portions of  the  lever  and  roller  are  deduced ;  this  it 
done  by  taking  the  distance  or  chord  of  four  teeth 
from  point  to  point,  as  the  distance  proper  for  the 
pallet  staff  from  the  roller  and  balance  axis;  next, 
draw  a  right  line  from  one  of  these  centres  of 
motion  to  the  other,  in  accordance  with  the  line 
shown  on  the  wheel  as  the  chord  of  four  teeth,  and 
dividing  the  line  of  centres  in  like  manner  into  four 
equal  parts ;  the  first  part  or  first  division  from  tbe 
centre  of  the  roller  is  the  exact  place  or  radius  of 
the  impulse  ruby  pin ;  the  remaining  three  parts  or 
divisions  show  the  proper  length  ror  the  impulse 
arm  of  the  lever,  which  is  hmited  in  its  extent  of 
motion  to  the  arc  of  12  degrees,  just  sufficient  for 
allowing  the  free  escape  of  the  wheel  teeth,  when 
the  acting  end  of  the  lever  is  checked  by  the  bank- 
ing pins  fixed  in  the  frame  plate,  one  on  each  side 
of  the  lever ;  this  position  of  the  pins  I  pi«fer  as 
causing  fewer  repetitions  of  the  banking,  when  the 
momentum  of  the  balance  is  checked. 

By  the  pro])ortions  here  given  for  the  lever  and  rol- 
ler, the  arc  of  impulse  at  the  balance  is  multiplied, 
in  the  ratio  of  three  to  one,  and  producine  by  fur- 
ther multiplication  of  the  degrees  at  the  12  pallets 
and  lever  36  degrees  as  the  ultimate  arc  of  escape- 
ment. And  I  may  here  observe,  that  though  I 
have  pointed  out  the  advantage  of  short  arc  escuie- 
ments  in  my  former  paper,  as  allowing  a  higher 
multiplication  and  a  larger  amount  of  free  vibration 
to  the  balance,*!  do  not  urge  this  argument  as  an 
arbitrary  rule ;  nor  do  I  seriously  object  to  the  use 
of  long  arc  pallets,  when  the  lever  and  roller  pro- 
portions are  suitably  proportioned.  Tbe  outer  cen- 
tral circle  on  the  diagram  is  the  circumference  of  a 
common  table  roller,  for  detaining  tbe  lever  on 
either  side  by  an  ordinary  upright  guard  pin ;  this, 
though  called  the  safety  action,  is,  from  the  delicacy 
of  so  shallow  an  intersection  with  the  roller,  question- 
able in  point  of  soundness,  and  in  many  instances 
the  detention  of  the  lever  is  only  rendered  safe  by 
an  improper  depth  of  run  upon  the  lockings.  The 
inner  central  circle  is  intended  to  show  how  easily 
so  evident  a  defect  may  be  remedied,  simply  by 
fitting  a  second  smaller  roller  lower  down  on  the 
balance  axis,  and  not  larger  in  diameter  than  to 
reach  the  back  of  the  ruby  pin  as  its  radius,  as 
seen  in  this  figure;  in  which  the  first-mentioned 
roller  is  now  only  required  for  carrying  the  ruby 
pin,  and  may  otherwise  at  discretion  be  formed  as 
a  radial  arm;  the  second,  or  detaining  roller, 
having  the  passing-hollow  cut  as  a  semicircle  of  no 
greater  width  than  will  allow  proper  liberty  of 
passage  to  the  ^ard  pin;  care,  however,  should  be 
taken  to  fix  this  gold  pin  firmly  in  an  oval-shaped 
hole,  in  order  to  prevent  displacement  after  being 
bent  over  to  correspond  with  the  small  roller  edge. 
A  few  more  remarks  will  show  that  the  pallets  in 
this  diagram  (embracing  three  teeth  of  the  wheel 
as  usuafiy  employed)  should  in  all  cases  be  care- 
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fully  examined  as  to  correctness  of  the  locking 
angles,  as  affecting  the  draw  by  pressure  of  the 
wheel-teeth,  which  of  course  must  be  just  suffi- 
ciently under-cut  to  ensure  perfect  detachment  of 
the  guard  pin  and  roller.  Having  now  described 
the  working  rule  of  proportions,  and  the  various 
points  of  action  requiring  care  in  execution,  I  trust 
it  may  appear  that  the  detached  lever  escapement, 
made  strictly  in  accordance  with  the  principles  and 
proportions  given  in  this  description,  would  not 
fail  to  perform  satisfactorily. 

I  may  here  mention  that  any  principle,  if  carried 
to  an  extreme  in  either  direction,  will  generally  be 
found  productive  of  other  defects  than  those  for 
which  a  remedy  is  intended  by  the  supposed  im- 
provement ;  and  therefore  it  may  be  unadvisable  to 
employ  pallet  angles  so  great  as  to  produce  an  arc 
of  lever  motion  ec^ual  to  15  degrees.  This  how- 
ever is  quite  practicable,  provioed  the  lever  and 
roller  proportions  be  such  as  to  produce  in  this 
case  (say)  from  30  to  36  degrees  as  the  scaping  arc 
at  the  balance ;  and  under  this  view,  if  30  degrees 
be  determined  on,  there  being  15  degrees  in  the 
pallet  arc,  all  that  will  be  required  is  to  pitch  the 
centres  of  the  pallets  and  balance  nearer  together, 
taking  at  a  rule  the  chord  of  three  teeth  of  the 
wheel  instead  of  four,  previously  mentioned  as  a 
proper  length  for  the  line  of  centres,  and  dividing 
that  line  into  three  equal  parts.  The  first  point 
from  the  centre  of  the  roller  will  be  the  radius  and 
place  of  the  ruby  pin,  the  remaining  two  parts 
giving  the  length  of  the  impulse  arm  of  the  lever. 
Under  these  proportions  the  mechanical  effect 
could  not  be  otherwise  than  correct ;  and,  from  the 
larger  arc  of  the  lever  and  deeper  intersection,  the 
detention  would  be  quite  sufficient  without  the 
double  roller.  The  multiplication  in  this  arrange- 
ment for  pallets  of  15  degrees  being  as  two  to  one, 
will  of  course  produce  30  degrees  as  the  scaping 
arc*  at  the  roller  and  balance. 

There  exists,  however,  some  slight  objections  to 
this,  which  led  to  my  preferring  the  use  of  8  degree 
pallets.  1st,  The  pallet  angles  bemg  more  acute, 
the  wheel  has  a  less  determined  action  on  the 
diagonal  planes.  2nd,  The  acting  surface  being 
greater,  and  the  effective  impulse  less,  glutinuous 
oil  will  more  readily  reduce  the  vibratoty  motion. 
3rd,  By  the  shortened  lever  and  deeper  intersection, 
the  locking  resistance  will  be  proportionably  greater. 

Notwithstanding;  these  objections,  I  have  reason 
to  consider  that  a  lever  watch  made  with  an  escape- 
ment of  the  proportions  now  explained,  provided 
that  the  motive  power,  weight  of  balance,  and 
strength  of  balance  spring,  be  such  as  to  prevent 
setting  on  the  impulse  or  lockings,  and  to  produce 
one  turn  and  five-eighths  of  vibratory  motion  of 
the  balance,  would  answer  mechanically  well ;  and 
as  there  would  be  some  advantage  in  the  greater 
soundness  of  the  detention,  there  would  be  no 
working  difficulty  in  its  production.  I  should 
therefore,  not  hesitate  to  adopt  15  degree  pallets, 
with  such  proportions  as  I  have  just  described  for 
the  lever  and  roller. 

Having  now  said  as  much  as  may  be  required  in 
illustration  of  the  principles  of  the  detached  lever 
escapement,  I  am  aesirous  of  submitting  the  result 
of  my  experience  during  about  four  years'  working 
of  an  improvement  shown  in  Diagram  No.  4.  * 

*  See  vol.  i.,  p.  155. 


My  object  in  noticing  this  is  not  to  enter  into  mi- 
ute  particulars,  as  what  has  already  been  stated  in 
reference  to  angles  and  proportions  for  the  ordinary 
detached  lever  principle  will,  with  only  one  excep- 
tion, equally  apply  to  this,  which  1  believe  is  now 
to  some  extent  known  as  the  resiUent  lever  escape- 
ment. The  exception,  I  allude  to  is,  that  the 
pallets  here  employed  have  in  general,  short  angles 
of  only  8  degrees  (though  10  are  given  in  this 
diagram),  and  properly  so,  when  the  escapement 
is  made  with  this  particular  kind  of  wheel,  known 
in  the  trade  as  the  resilient  wheel,  the  front  portion 
of  each  tooth  in  which,  below  the  locking  recess,  is 
cut  at  an  angle,  given  by  a  line  direct  to  the 
extreme  point  of  the  fourth  tooth  in  advance ;  this 
direction  of  the  hue  I  found  (by  experience  in 
various  forms)  to  be  preferable  to  any  other ;  and 
therefore  short  arc  pallets  were  preferred,  in  order 
to  prevent  the  second  impulse-plane  checking  on 
the  front  line  of  the  tooth,  as  it  would  do  by  the 
recoil  action,  which  only  occurs  when  the  bsdance 
is  casually  thrown  into  more  than  two  turns  of 
vibration  by  external  motion  of  the  watch,  and  to 
prevent  adhesion  of  the  pallet  planes  by  glutinous 
oil. 

Although  the  ordinary  lever  escapement  goes  won- 
derfully well,  just  give  the  watch  a  Httle  circular 
motion  and  see  what  it  will  do.  Why,  in  a  minute 
it  will  gain  twenty  or  thir^  seconds.  If  vou 
happen  to  be  riding  or  walking  fast  with  such  a 
watch  it  may  gain  some  seconds,  and  there  is  a 
doubt  in  your  mind  whether  the  same  effect  may 
not  be  produced  in  it  to  a  certain  extent  under 
ordmary  circumstances.  In  some  of  the  very  b^t 
watches  made  upon  the  ordinary  lever  principle, 
when  they  have  had  a  heavy  balance,  and  have 
vibrated  to  the  extent  of  a  turn  and  three-quiurters 
I  have  found  it  difficult  to  move  from  one  side  of 
the  room  to  the  other  without  producing  the  bank- 
ing error.  I  have  found  the  watch  run  three  or 
more  seconds  before  I  could  get  to  the  clock  But 
to  my  great  delight,  when  I  first  made  the  escape- 
ment upon  the  resilient  principle,  and  put  it  to  the 
same  test,  it  made  no  difference  at  all. 

Here  is  a  resihent  lever  watch  which  you  can 
test  if  you  have  a  chronometer ;  you  cannot  make 
a  difference  iu  it  if  you  try  for  an  hour.  I  can  see 
no  obstacle  in  the  way  of  the  workman  producing 
this  to  perfection  if  proper  rules  are  attended  to. 
Can  you  make  a  chronometer  of  ordinary  construc- 
tion do  as  much  /     Certainly  not. 

A  gentleman  came  to  me  with  a  very  fine  chro- 
nometer, and  said  to  me,  "  Mr.  Cole,  I  have  had 
this  watch  from  your  hands  only  very  lately ;  but 
I  went  to  an  evening  party,  and  towards  the  close 
when  I  took  out  mv  watch  I  found  it  was  three 
hours  too  fast.'*  From  external  agitation,  the 
balance  of  his  chronometer  had  gone  over  the 
second  revolution. 

We  may  obviate  this  very  palpable  objection  in 
time-keepers  by  adopting  my  non-repetition  prin- 
ciple. The  duplex  will  over-run  hke  the  chrono- 
meter. Not  only  do  they  make  wrong  time,  but 
the  watch  is  subjected  to  injury.  You  may  bend 
or  even  break  the  pivots  or  ruby  pin.  I  do  not 
want  to  speak  of  a  matter  of  this  kind  otherwise 
than  fairly.  I  do  not  speak  from  sinister  motives. 
I  should  like  to  see  the  art  of  Horology  advanced 
to  such  a  point  of  simpUcity  and  pemction  that 
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the  British  manufacturer  should  be  enabled  to 
compete  with  the  foreigner,  and  be  enabled  to  vend 
watches  at  corresponding  prices  with  him.  That 
is  my  motive  in  wishing  improvement. 

Having  said  so  much  about  the  principle  I  need 
not  add  anything  further  upon  it  I  will  now 
point  out  my  mode  of  simplifying  the  lever,  by 
doing  away  with  the  guard  pin.  It  is  very 
analagous  to  what  is  done  in  the  commonest 
foreign  watch;  but  differs  materially  from  it  in 
having  the  guard  point  before  the  notch,  instead  of 
behind  it.  The  lever  here  is  made  of  a  much 
thicker  piece  of  steel  than  is  ordinarily  employed. 
It  will  be  as  thick  as  the  pallets  themselves;  in 
consequence  of  that  it  will  have  to  be  filed  and  cut 
to  the  ordinary  thickness,  except  at  the  acting  end. 

The  Lecturer  then  described  from  the  diagram 
the  process,  which  without  the  drawing  cannot  be 
made  intelligible. 

I  hold  in  my  hand  a  letter  from  a  gentleman 
whose  watch  I  made  upon  this  principle,  and  who 
informs  me  of  the  result  of  his  observations  upon 
its  action. 

''  Dacrr  House,  Lbb,  Kbnt. 
"  Dec.  9th,  1860. 

''  Sir,— I  have  much  satisfaction  in  assuring 
you  of  the  very  unusual  accuracy  with  which 
mjT  watch  now  keeps  time,  as  compared  almost 
daily  with  the  magnetic  clock,  whicn  discharges 
the  ball  of  the  Koyal  Observatory,  Greenwich. 
You  will  remember  that  the  new  escapement,  on 
the  resilient  principle,  was  substituted  for  the 
original  simple  lever  action,  towards  the  end  of 
February  last,  and  I  believe  it  will  be  difficult  now 
to  produce  a  watch,  constantly  carriel  in  the 
pocket,  superior  to  my  own.  Nov.  7th,  My 
watch  was  in  exact  accordance  with  the  Royal 
Observatory  clock.  Dec.  7,  It  was  slow  by  the 
same  clock,  four  seconds.  During  the  whole 
interval  there  never  has  been  four  consecutive  days 
without  a  comparison. — I  am,  sir,  your's  obediently, 

**  Chas.  Thorold. 

'*  To  Mr.  J.  F.  Cole,  29,  Devonshire  Street, 
*'  Queen  Square,  Bioomsbury." 

I  have  several  other  letters  to  a  similar  effect. 

I  might  say  a  few  words  more  in  addition  to 
what  I  have  stated  in  the  early  part  of  this  paper 
upon  the  comparative  principles.  In  the  lever 
escapement,  power  is  administered  to  the  balance 
through  the  medium  of  an  intervening  mechanism. 
In  the  chronometer  escapement,  the  wheel  acts 
directly  on  the  roller,  and  the  teeth  are  locked 
in  a  manner  which  renders  it  quite  free  to  pass ; 
but  the  moment  the  locking  is  disengaged,  the  wheel 
tooth,  from  the  power  applied,  passes  through  the 
whole  intersection.  In  that  way  there  is  nothmg  to 
impede  the  motion,  as  there  is  no  diagonal  action. 
Anythina;  that  could  be  devised  that  would  do 
away  with  the  working  difficulties  of  the  present 
principle  (if  simplicity  and  good  effect  are  secured) 
would,  of  course,  be  desirable.  The  commonest 
things  in  the  trade  will  go;  but  if  you  would  have  a 
good  thing,  it  requires  care  to  make,  so  that  it  will 
continue  its  action  properly.  Take,  for  example,  a 
watch  made  improperly,  and  endeavour  to  correct 
it ;  you  may  make  it  through  before  you  can  do  so. 
I  have  spent  more  time  in  recti^ng  such  defects 
than  it  would  have  taken  to  mtike  entirely  new. 


I  am  speaking  of  the  comparison  between  the 
chronometer  and  lever  escapements,  as  regards  the 
mere  transmission  of  power.  In  the  lever  it  is 
done  by  the  intervention  of  pallets,  while  the 
chronometer  wheel  acts  directly  upon  the  roller. 
Where  the  impulse  of  the  tooth  is  made  to  act 
upon  an  incline  plane,  it  will  have  a  different  effect 
in  proportion  as  the  angle  is  greater  or  less.  If  |roa 
could  conceive  a  positive  right  angle  and  no 
incline,  the  tooth  falling  dead  upon  it  would  pro- 
duce no  motion.  If  the  line  is  in  the  contrary 
direction  (a  tangent)  the  wheel  will  pass  on,  pro- 
ducing no  effect.  Any  departure  from  those  two 
conditions  of  the  plane,  will  be  effective  in  prdooctsg 
motion  in  lever  pallets,  the  plane  being  longer  or 
shorter  as  the  angle  arc  of  motion  is  greater  or 
less.  If  the  angle  is  45  degrees,  the  effeetive 
force  will,  be  only  about  half  what  it  would 
be  if  acting  direct.  In  the  one  condition  the  wheel 
expends  all  its  force  on  the  balance,  which  is  not 
the  case  with  a  wheel  acting  on  diagonal  planes, 
as  the  intensity  of  touch  would  be  variable  on 
different  angles;  and  by  creating  frictioiit  the 
effective  value  of  the  force  would  be  rather  kss. 
This  is  the  distinction  between  the  direct  and  the 
angular  actions.  The  chronometer  wheel  has  a 
rubbing  action,  of  dou^e  the  depth  of  its  inter- 
section ;  still  there  will  be  less  friction  and  loss 
than  in  the  lever  escapement  mode  of  impulse. 

As  regards  the  chronometer  escapement,  I  have 
an  observation  to  make  on  the  locking  spring.  Its 
difficulties  are  known  to  every  workman,  however 
skilled.  The  locking  spring  is  a  complicated  thing, 
inasmuch  as  it  is  made  up  of  two  springs.  We 
have  to  adjust  them  together,  and  it  is  very  mcc 
work.  If  anything  could  be  done  to  get  rid  of 
the  second  spring,  it  would  be  of  great  advantage  to 
the  escapement  maker.  I  speak  from  actual  ex- 
perienr  e,  having  done  it  for  more  than  ten  years. 
Although  1  never  spoke  of  the  plan  until  about  a 
week  ago,  I  shall  have  no  hesitation  in  laying  open 
my  improvement,  which  consists  in  the  disuse  of  the 
ordinary  passing  spring,  and  also  the  usual  bank- 
ing piece  and  screws;  the  banking,  in  my  plan, 
being  only  a  simple  pin  in  the  frame-plate  for  the 
front  of  the  locking  spring  to  fall  against  as  a  ful- 
crum, its  position  being  at  some  point  in  a  Unc 
between  the  locking  stone  and  blade  of  the  locking 
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spring.  The  locking  will  be  just  as  determinate  as 
before;  the  discharging  pallet  hfts  the  locking 
spring  by  acting  immediately  on  the  usual  horn  of 
tae  spring,  the  flexure  for  the  passing  action  being 
entirely  in  the  blade,  beyond  the  fulcrum  or  bank- 
ing pin;  yarious  positions  within  the  points  men- 
tioned will  answer  for  the  place  of  the  pin,  which  a 
trial  will  prove. 

In  showing  you  this,  I  hope  I  have  said  enough 
to  be  sufficiently  imderstood ;  and  I  do  not  think 
that  any  one  will  run  the  stightest  risk  in  making 
the  experiment.  1  know  that  it  will  answer  if 
made  correctly,  and.  therefore  rely  on  its  being 
found  a  useful  improvement. 

If  yon  have  felt  sufficient  interest  in  what  I  have 
said  to*night,  I  shall  have  very  great  pleasure  in 
explaining  it  further  at  another  opportunity. 

The  Chairman  announced  that  the  Council 
had  resolved  to  appoint  a  night  for  the  discussion 
of  the  subject  which  Mr.  Cole  had  so  chivalrously 
offered  to  submit  to  that  test,  after  the  members 
had  had  an  opportunity  of  perusing  the  report  in 
the  next  number  of  The  Horological  Journal, 
Whether  it  be  the  elementary  portion  or  the  com- 

£lex  portion,  the  Institute  was  greatly  indebted  to 
(r.  CoLB,  and  ought  to  pass  him  a  very  cordial 
vote  of  thanks. 

Mr.  Murray  proposed  a  vote  of  thanks  to 
Mr.  Cole. 

Mr.  Jackson,  in  seconding  it,  requested  Mr. 
Cole  to  fayour  the  Institute,  for  its  Museum,  with 
the  little  instrument  he  had  described  as  of  a  simi- 
lar description. 

Tha  resolution  having  been  carried  unanimously. 

Mr.  Cole,  in  returning  thanks,  said  he  acceded 
to  Mr.  Jacksou*s  recjuest;  and  announced  that  the 
work  upon  the  subject  upon  which  he  had  been 
engaged  for  years  would  soon  be  published. 


ON  THE  CALCULATION  OP  TRAINS 
BY  APPEOXIMATION. 

To  Ae  Ediior  of  the  Horological  Journal 

Sir, — ^Your  last  number  contained  a  com- 
xnunication  from  M.  Achille  Brocot,  to  the 
Society  of  Clockmakers  in  Paris,  on  "  A 
new  mode  of  calculating  trains  by  approxi- 
mation," wherein  he  says,  when  speaking  of 
continued  fractions,  that,  **  their  resources 
are  so  limited  that  the  results  must  often  be 
abandoned  to  go  in  search  of  other  numbers 

hy  chance." 

'  Now  in  this  I  do  not  agree  with  him,  for 
I  cannot  find  that  he  has  proved  anything 
but  what  may  be  accfomplished  by  the  ordi- 
nary method  of  continued  fractions.  Let  us 
take  his  two  examples. 

191 
The  first  fraction  is-:;;^ .     In  finding  the 


23 


191 


tients  are  8,    3,    3,   2.     Therefore  the  con- 
tinued fi'action  is — 

''  3-4-1 

3  +  1 


and  the  converging  fractions  are 

_J      25     ^     ^91^ 
1'       3'     10'      23 

Now  by  the  separate  addition  or  subtrac- 
tion of  ^e  numerators  and  denominators  we 
have, 

^5_+  8  ^  83 

3  +1  ■"  4 
33  +  25       58 


4+3 

25  +  83 
3+10 

25  —  8 


3—1 
17  —  8 


7 

108 
13 

17 
2 

9 


2—1        1 

Which  completes  the  table  of  M.  Brocot; 
but  we  may  extend  it  with  equal  facility : — 

108  —  33  __,  75^ 

9 
91 


13   —  4 
108  —  17 


greatest  common  measure  of   —-the  quo- 


13  —  2        11 
91  +  9  ==  100 


11  +  1        12 

and  so  on  as  frequently  as  we  please. 

Now  take  the  second  example ;  here  the 
fraction  is 

8796926  _  4398463 
lOOObO""         50000 

and  the  quotients  are  87,   1,  31,   1,   1,  7, 
1,  1,  2,  &c. 

4398463^3^^^ 


50000 


1  +  1 


31  +  1 


1  +  1 


1+1 


7  +  1 


1  +  1 


1  + 
&c. 


and  the  converging  fractions  are — 
87  88  2815  2903  5718,  42929  48647  ^^ 
T'  T'  T2""'  lis"'  65  488  '  553  '  ' 
alternately  greater  and  less  than  the  real 
value,  then: — 
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2903  +  5718  ^  8621 
33  +  65  ""  98 

8621  +  5718   14339 


98  +  65     163 

14339  +  5718  ^  20057 
163    +    65  228 

20057  +  2903  _  22960 
"~228~~+~  33  261 


wluch  completes  the  second  table  of  M. 
Brocot,  and  may  be  continued  as  often  as 
we  please.  Converging  fractions  give  the 
closet  approximation,  and  the  difference  of 
these  fractions  from  the  real  value  may  be 
ascertained  by  the  ordinary  method  of 
limits,  or  by  proportion. 

In  conclusion,  I  beg  leave  to  say,  that 
I  have  not  written  this  in  any  disparage- 
ment of  M.  Brocot*s  communication,  but 
simply  to  prove  that  the  results  may  be  as 
reaoily  gained  by  continued  fractions. 
I  am,  sir,  your  obedient  servant, 

74,  Cornhill.  ^  E.  WebSTEE. 


THE   ASTEONOMEE   EOYAL    ON 
CHE0N0METEE8. 

The  following  has  been  received  by  the 
Admiralty  Chronometer  Makers,  and  other 
members  connected  with  this  most  important 
part  of  horological  science. 

Admiralty,  4  th  December,  1860 
Sir, — The  T^ords  Commissioners  of  the 
Admiralty  being  desirous  of  calling  tlio 
attention  of  Chronometer  makers  to  the  fol- 
lowing extract  of  a  Eeport  by  the  Astro- 
nomer Eoyal  on  Chronometers  offered  by 
them  for  purchase,  and  lately  on  trial  at  the 
Eoyal  Observatory',  Ghreenwich,  I  forward 
you  the  same  herewith.  I  am.  Sir,  your 
obebient  servant,  Joiix  Washington. 

Hytlrographer. 
Mr.  "  Chronometer  Maher, 

Extract  from  the  Eeport  of  Tire  Astronomer 
Eoyal  on  the  Trial  of  Chronometers  for 
Purchase  J  terminated  on  the  lOth  of  Korem- 
her,  1860. 

An  examination  of  the  Eates  of  the  Cliro- 
nometers  leads  me  to  the  following  con- 
clusions : — 

(A.)  The  material  and  workmanship  of  all 
the  chronometers  is  very  good ;  and  amongst 
nearly  all  the  chronometers  there  is  very 
little  difference  indeed  in  this  respect.  In 
imiform  circumstances  of  temperature,  every 
one  of  the  chronometers  would  go  almost  as 
well  as  an  astronomical  dock. 


(B.)  The  great  cause  of  failure  is  the 
want  of  compensation,  or  the  too  great  com- 
pensation for  the  effects  of  temperature. 

(C.)  Another  very  serious  cause  of  error 
is  brought  out  clearly  in  this  trial ;  namely, 
fault  in  the  oil,  which  is  injured  by  heat. 
This  is  very  different  with  the  chronometers 
of  different  makers.  For  instance  :  the  oil 
used  by  one  chronometer  maker  (named 
in  the  report)  is  not  at  all  injured  by  heat ; 
while  some  of  that  used  bv  another  chrono- 
meter  maker  (also  named)  is  so  bad  that, 
after  pr^^ing  through  the  same  heating  as 
those  of  the  first-mentioned  maker,  the  rates 
of  the  chronometers  are  changed  (on  return- 
ing to  ordinary  temperature)  by  80  seconds 
per  week. 

(D.)  I  believe  that  nearly  aU  the  irregu- 
larities from  week  to  week,  which  generally 
would  bo  inteq)reted  as  proving  bad  work- 
manship, are  in  reality  due  to  the  two 
cause  (B.)  and  (C.) 

G.  B.  AiRSY, 

AMtroHomer  Seyttl 


COMPENSATION  BALANCES. 

To  the  Editor  of  the  Horological  JommaL 

London-street,  Kingston-on-ThameB,  S.W, 
December,  1860. 

Dear  Sir, — Concerning  Le  Eoy's  balance 
being  the  best  for  the  compensation  for  mid- 
dle temperature  error : — It  certainly  woidd 
answer  that  particular  purpose,  provided  it  was 
timed  to  it  alone ;  and  so  of  course  will  any 
other  balance.  But  as  to  its  being  better  than 
the  ordinary  balance  now  in  use,  I  cannot 
admit,  inasmuch  as  it  is  but  half  as  efficient, 
simply  because,  being  cut  in  the  most  dis- 
advantageous part  of  the  rim,  it  follows  of 
course  that  it  has  but  half  the  range  of  the 
one  cut  at  the  side  of  the  arm.  And,  as  the 
gi'cat  objection  in  this  latter  balance  is  its 
rigidity,  the  same  objection  prevails  in  a 
two-fold  degree  in  Le  Eoy's,  with  the  short 
segment,  as  Le  Eoy  seems  to  have  been 
aware  of  by  liis  having  employed  thermo- 
meters to  make  up  the  compensation,  which 
he  coidd  not  obtain  by  his  balance  simply. 

I  look  ui>on  Le  Eoj^s  balance  as  a  return 
towards  tlie  plain  un-cut  simple  balance, 
and  in  itself  it  certainly  is  but  little  better. 

But  to  improve,  perhaps,  this  description  of 
balance,  I  should  propose,  in  order  to  give 
more  scope  and  freedom,  to  prolong  the  two 
segments  of  the  rim,  carrying  them  com- 
pletely round  each  other,  opposite  to  the 
ends  of  the  arms  from  which  they  spring,  in 
the  manner  of  the  following  diagram. 
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The  braaa  being  welded  on  the  et*el  in 
the  ordinary  way,  a  balance  so  mttde  is 
easy  of  conBtruction,  and  need  to  be  no 
larger  or  heavier  than  the  ordinary  one 
now  in  use.  This  plan  will  give  it  more 
freedom  to  meet  all  extremes  of  tempera- 
ture. Probably  this  plan  mat/  have  been 
tried,  of  which  I  am  not  aware. 

My  object  is  merely  to  illufitrate  my  mean- 
ing in  the  carrying  the  two  spirals  or 
asymptotes  axound  each  other,  which  of 
course  requires  some  care  as  they  must 
be  turned  up  by  hand,  at  least  in  the 
bending  them  around  their  common  centre ; 
whether  after  that  process  they  might  be 
fixed  in  a  chuck  and  turned,  is  a  question 
for  those  more  familiar  with  eccentric  turn- 
ing than  I  am.  However,  after  all,  it  maj 
not  be  worth  the  paper  spoiled  in  its  descrip- 
tion ;  on  the  other  hand,  if  nothing  wore 
tried  we  remain  for  ever  in  Halo  quo.  How- 
ever, the  idea  is  to  mo  entirely  new  ;  never- 
theless I  think  some  improvement  may  be 
found  in  it,  &om  it«  great  length  of  spiral* 
rendering  its  range  and  changes  with  anj 
thermal  changes  more  readily  susceptible. 
I  remain,  your's  respectfully, 


ABRIDGMENTS  OF 

SPECIFICATIONS  OF  PATENTS 

BELATINQ  TO  WATCHES,  CLOCKS,  AND  OTHEI 

IIUEEEEPEBS. 

iConliniied  from  pagt  56.) 

184S,  Hovembcr  B.— No.  9S11. 

INGULD,  I'lEHu  FitEDEBiCK.— "  loiprovcmeDt 

*'  in   mKhinerj   for  making  pirti  of  wuchoi  ant 

"  other  timcVeepore." 

[No  iptcificAtion  enrolleJ.] 

lBI3.M«ya7.— No.  B74S. 
BAIK,  At.>XA«>BB  — 1.    Relaui  to  tbe  prodae 
tloB  and  ncnlMtion  ofelMtrk  cnirenu. 


S.  Making  ihe  pcndulanie  of  electric  tiniepiecM 
ceep  tbe  Mme  time.  Two  peadalami  of  the  lame 
length  Rre  suapendud  in  the  cues  i  in  each  cue  a  a 
l>erinancDt  magnet.  Each  hnt  a  multiplied  coil  of 
irire  attached  to  b  spring,  which  spring  ha*  a  metallic 
:Btch  ntiuched  to  but  Inialated  rrom  it ;  a  iimilar 
»tch  i<  attached  to  the  pcndnlnm  bob.  The  penda- 
lams  will  be  liept  io  motion  h/  clocks  in  the  ordinarr 
waj.  When  the  pendnlama  are  nesr  the  extremity  of 
ibeir  Tibratiou  to  tbe  left,  and  the  catchei  upon  the 
ipringa  and  caichei  on  the  boba  are  ia  contact,  the 
electric  current  ia  complete,  and  the  colli,  being 
attracted  by  the  miigneti,  depress  the  eatcbei,  and 
illon  the  cotcbea  of  tbe  pendnlum  to  paaa  over  them. 
When  tbe  pendnlnuia  have  paned,  tbe  cnrrcnt  ia 
broken,  nntil  npon  their  retani  vibration,  tbe  facea  of 
tbe  pendnlun  calche*  come  in  contact  viih  the  eatchea 
of  the  spring.  Should  one  pendulum  arrive  ai  tbig 
point  befnre  tbe  other,  it  muat  remain  nniil  the  other 
cornea  np  to  it  to  complete  the  electric  current. 

9.  Working  a  pendulum  by  means  of  electric  car- 
rents.  The  pendnlum  bob  is  snapended  h;  a  atcel 
spring  so  M  to  vibrate  slightly  between  two  borseaboe 
magnets  with  disumiiar  poles  facing  each  other,  A 
small  metal  ball  is  fixed  to  a  metal  atem  on  a  spindle 
carried  by  the  pendnlum,  and  ia  left  free  to  move  from 
aide  to  side.  An  insulated  wire  is  ao  connected  with 
tbe  pendnJnm  rod  and  bob,  and  the  ball  atem,  that  on 
the  vibTBtion  of  Ihe  pendulum  to  the  left,  the  1>«ll  Tails 
to  tbe  right,  and  resting  npon  a  screw  completes  the 
electric  circuit ;  the  wire  ronnd  the  bob  it  then 
repelled  bj  tbe  left-hand  magnet,  and  attracted  by 
the  right,  nntil  near  the  extreme  end  of  its  vibration 
to  tbe  right,  when  the  ball  will  fall  w  the  left  and  tbos 
cut  off  tbe  cnneut.  The  principle  of  attraction  and 
repnlaioo  of  tbe  electric  conducior  is  tbe  power  ap- 
plied to  the  'movement  of  timepieces.  An  iusnlaled 
coil  of  wire  ia  auapended  by  two  aprings  between  two 
permanent  magnets.  When  the  iastrutDeat  is  placed 
in  the  electric  current,  and  the  current  made  and 
broken  at  aforesaid,  thia  coil  vibrates  with  the  pendu- 
lum, and  by  means  of  a  click  acta  on  the  teeth  of  tho 
crown  wheel,  and  catches  a  tooth  every  vibration, 
thus  opcraUng  aa  an  eacapement,  or  ■  motion  muy  be 
given  to  tm  escapement  in  the  usua!  way. 

4.  Working  electric  timepiecea  wiiliout  breaking 
the  main  condncling  wire  ;  severiil  sets  of  iuitiu- 
menls  being  connected  to  it  by  aecundary  coiidnetiNg 

a.  Kelalet  to  electric  printing- telegraphs  and  signal 
telegraphs. 

[Printed,  3s.  ScJ.  Sea  Mechanic's  Magazine,  vol  52, 
p.  101  i  and  Artisan,  vol.  3,  pp.  82  and  99.] 

IB43,  Juno  1.— No.  9752. 

INQOLD,  PiEHBB  Fbedebick. — "  Improvements 
"  in  maciiinery  fur  making  parts  of  wutchcs,  and 
"  other  timekeepers." 

[No  specification  enrolled.] 
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SfUABKB. 

From  the  20th  October  to  the  lOth  No- 
■rember,  tlie  barometer  reading  was  above 
SO  inches,  the  wind  being  from  the  easf- 
irnrd,  with  fine  weallier  for  the  time  of  tho 
year. 

Nov.  7th,  at  10  a.m.,  bar.  30-540,  being 
the  highp.st  reading  observed. 

14th,  at  luiduight,  bar.  29-298,  with  a 
furious  galo  from  s.w.  and  rain. 

15th,  at  8  a.m,,  bar.  29-270,  being  thu 
lowent  obflorved  for  the  month. 

17th,  at  5  p.m.  bar.  29-292,  with  a  strong 
x,w.  wind  and  much  rain. 

21at,  at  midnight,  bar.  29-484,  with  very 
fltrong  s.W.  wind. 

E.B. 
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BRITISH    H0R0L06ICAL    INSTITUTE. 


DISCUSSION    ON    THE    PAPER   READ    BY   Mb.    J.    F.    COLE,    ON    mS 

DIAGRAMS    OF    THE   LEVER   ESCAPEMENT. 


At  the  Discussion  Meeting  on  the  8  th 
January,  1861,  the  Chairman,  Mr.  W.  B. 
C&isp,  briefly  addressed  the  Members,  and  ex- 
plained that  at  the  close  of  Mr.  Cole's  Read- 
ing (December  11th,  1860),  the  Question  was 
asked,  "  How  the  place  of  ths  Pallet  Centre  was 
determinedf^  He  now,  perhaps,  would  kindly 
answer  that  question.     Mr.  Cole  replied, — 

Mr.  Chairman,  In  order  to  render  what  I 
shall  say  upon  this  question  more  clearly 
tmderstood,  I  have  (tiawn  upon  the  black 
board  an  enlarged  diagram  shewing  the  me- 
ohanical  and  geometrical  principle  adopted 
by  me  for  determining  what  I  consider  to  be 
the  correct  mechanical  position  of  the  centre 
of  motion  of  lever  pallets,  relatively  to  the 
centre  of  motion  and  diameter  of  the  escape 
wheel. 

The  wheel  in  this  diagram  represents  the 
lever  escapement  wheel  of  15  teeth,  as  the 
number  usually  employed,  but  whether  for 
this  or  any  other  number,  for  wheels  of  any 
required  diameter,  or  for  pallets  embracing 
tibree  or  more  teeth  of  the  respective  wheel, 
the  rectangular  principle  I  shall  now  describe 
for  determining  the  proper  mechanical  place 
of  the  pallet  centre  of  motion,  -^-ill  apply 
correctly  in  all  cases  either  for  pallets  of 
lever  watches,  or  for  the  Graham  dead-beat 
pallets  of  astronomical  clocks. 

In  submitting  the  observations  I  shall 
make  this  evening,  I  do  not  offer  the  rect- 
angular method  shewn  in  this  diagram  as  an 
arbitary  rule,  further  than  as  relates  to 
fixing  the  centre  of  the  pallets  at  a  place 
where  the  wheel  teeth  will  rest  alternately 
on  both  the  inner  and  outer  lockings,  in  a 
manner  which  will  allow  the  wheel  force  to 
be  impressed  upon  both  the  lockings,  in  a 
truly  tangental  direction,  equally  to  and 
from  the  pallet  centre,  and  also  to  secure 
equality  of  hold  and  uniform  resistance  on 
both  the  lockings ;  these  are  points  of  prin- 
ciple which  properly  should  be  preserved, 
and  that  they  exist  under  the  arrangement 
in  this  diagram,  is  evident  by  the  radial 
distance  of  each  locking  of  the  pallets  tra- 
rersing  the  same  circle. 

The  advantage  of  equal  resistance  at  the 
lockings  cannot  be  made  available  without 
departing  from  the  customary  mode  of  form- 
ing lever  pallets ;  in  such,  the  place  of  the 


centre  is  usually  midway  between  the  lock* 
ing  comer  of  the  first  paJlet  and  the  delivery 
point  of  the  second  pallet,  and  when  so,  the 
pallet  centre  would  naturally  stcuid  opposite 
or  nearly  so,  to  the  point  of  flie  middle  tooth 
of  the  three,  enclosed  within  the  pcdlets,  and 
a  circle  drawn  from  such  ordinary  oentre, 
would  of  course  cut  the  outer  first  and  last 
acting  extremities  just  mentioned,  both  which 
in  this  case,  would  travel  at  an  equal  rate ; 
pallets  made  in  thi^,  the  ordinary  manner, 
have  the  two  arms  of  equal  radial  length,  and 
are  said  to  be  made  "  in  circle ; "  contrary  to 
this,  the  first-mentioned  pallets  (as  shewn  in 
the  diagram),  have  radial  arms  of  unequal 
length,  and  it  may  be  objected  that  such  in- 
equality of  length  would  render  the  effective 
force  of  the  wheel,  in  giving  impulse  on  the 
roller  and  balance,  unequal  also ;  this  view 
I  consider  erroneous. 

Touching  the  point  just  named  (the 
effective  force  by  pallet  arms  of  unequal 
length),  I  think  lie  common  axiom  of  power 
being  gained  by  the  longer  lever,  though 
true  in  reference  to  simple  leverage,  is  by  no 
means  true  imder  the  complex  connexion 
with  diagonal  planes  of  impidse,  though  on 
the  longer  arm. 

In  discussing  this  property  of  leverage  by 
pallet  arms  of  unequal  length,  it  cannot  be 
admitted  that  the  ordinary  trade  pallets  with 
arms  of  equal  length,  are  free  from  what 
may  perhaps  by  some  be  called  **  the 
defect,"  as  the  wheel  teeth  in  passing  over 
the  first  pallet  plane  of  impulse  shortens  the 
leverage,  and  in  passing  over  the  second 
pallet  plane  the  leverage  is  lengthened. 

Under  these  conditions  of  the  two  kinds  of 
pallets,  should  it  be  asked  what  amount  of 
advantage  is  due  to  arms  of  equal  length, 
and  consequently  unequal  lockings,  over 
pallets  with  arms  of  unequal  length  and 
equal  lockings,  my  answer  would  be,  that  if 
the  acting  face  of  the  first  pallet  impulse 
plane,  in  either  case,  be  made  of  a  convex 
form,  so  that  on  both  sides  a  like  arc  of 
pallet  motion  be  produced,  like  effects  of 
power  would  result,  whether  made  in  the  one 
or  the  other  manner ;  the  greater  disadvan- 
tage (if  it  be  one)  is  the  quicker  action  at  the 
deuvery  point  of  the  longer  pallet  at  the  mo- 
ment of  dosing  at  the  backs  of  the  teeth. 
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I  must  here  observe,  that  by  the  varying 
eflEects  of  power  on  the  planes  of  the  first  ana 
second  pallet  in  the  course  of  action,  the 
angularity  and  resiatance  of  the  first  goes  on 
increasing  and  that  of  the  second  decreasing, 
and  hence  the  propriety,  in  either  case,  of 
giving  to  the  first  pallet  acting  face  a  convex 
or  epicydoidal  form,  but  this  is  more  especi- 
ally necessary  in  the  case  of  long  arc  pallets. 

I  will  now  explain  what  I  have  spoken  of 
as  the  rectangular  method  of  determining 
the  true  mechanical  place  of  the  pallet 
centre;  this   is    done   by  laying  down    on 

Saper  or  on  a  metal  plate,  a  circle  of  any 
iameter,  representing  the  intended  lever 
escapement  wheel,  of  any  number  decided  on, 
and  m  this  diagram  the  ordinary  number  15 
is  adopted,  though  any  other  number  would 
do  equally  weU  for  the  purpose ;  the  circle 

Fig.  I. 


being  correctly  divided  into  15  equal  parts ; 
draw  from  the  wheel  centre  e,  a  radial  line 
passing  exactly  through  one  of  the  division 
points,  each  representing  the  point  of  a 
tooth,  and  the  Ime  extending  to  the  point  a, 
an  equal  distance  outside  the  circunrference 
of  the  circle. 

Before  proceeding  further,  the  number  of 
teeth  to  be  scaped  over  by  the  pallets  must 
be  determined.  Three  teeth  being  the  cus- 
tomary number  included  within  the  pallets, 
I  have  used  that  number  here ;  the  pallets 
therefore  embrace  three  teeth  and  two  spaces, 
reckoning  the  teeth  and  spaces  backwardly 
from  the  first  radial  line  and  point,  as  the 
place  of  the  inner  or  second  pallet  locking, 
the  third  space  therefirom  must  be  divided 
by  a  point  placed  exactly  midway  between 
the  locking  extremities  of  the  two  teeth 
forming  that  interval,  and  through  this  sub- 
tli^-iding  x>oint  (now  the  place  of  the  first ' 


l)allet  locking)  draw  a  second  radial  line 
from  the  wheel  centre  r,  to  the  point  i,  equi- 
distant as  before,  beyond  the  circumference 
of  the  wheel  circle. 

It  will  be  observed  that  the  wheel  centre, 
and  the  two  points  a,  and  &,  (iu  reference 
only  to  15  toothed  wheels)  form  an  equilateral 
triangle,  the  wheel  being  15,  is  divided 
again  by  the  alternate  action  of  the  pallets 
into  30  equal  parts,  giving  that  number  of  im- 
pulses in  each  revolution ;  five  of  these  parts 
=60  degrees,  are  contained  within  the  two 
radial  lines  forming  two^sides  of  the  triangle, 
which  multiplied  by  6,  completes  the  circle, 
and  serves  to  shew,  as  will  be  seen,  how 
naturally  this  geometrical  figure  is  found  to 
harmonize  with  all  points  essential  to  the 
true  development  of  the  principles  of  tins 
particular  class  of  escapement  when  15 
toothed  wheels  are  employed. 

From  the  locking  point  on  the  first  radial 
line  e,  a,  draw  another  line  to  ^,  the  opposite 
apex  of  the  triangle,  thus  forming  a  true 
perpendicular  to  the  radius  <;,  0,  as  a  tangent 
to  me  wheel  circle,  and  from  the  locking 
point  on  the  second  radial  line  Cy  h^  draw 
another  line  to  a,  the  second  apex  of  the 
triangle,  as  a  perpendicular  to  the  radial 
line  c,  h,  also  a  tangent  to  the  wheel,  and 
at  the  point  where  the  two  perpendiculars 
intersect  each  other  will  be  the  ^e  rectan- 
gular place  of  the  pallet  centre  of  motion ; 
Qie  triangle  therefore  being  the  simplest 
means  of  producing  the  tangent,  ezjuains 
my  motive  m  using  it. 

After  these  remarks  I  think  it  will  be 
evident,  that  any  change  from  the  mechani- 
cally proper  position  of  the  pallet  centre, 
thus  determined,  can  only  be  produotiYe  of 
defects  at  the  lockings;  these  consiBt  in 
diverting  the  rectangular  direction  of  the 
wheel-force,  which  may  be  preserved  on  the 
inner  locking,  by  allowing  me  whole  defect 
to  fall  elsewhere,  as  it  would  do  by  moving 
the  centre  forward  on  the  line  ^,  <^,  to  ft 
position  equidistant  between  the  outer  lode* 
ing  comer  and  the  delivery  point  of  the 
second  pallet,  thus  preserving  the  tangental 
bearing  of  the  wheel  tooth  on  the  second  or 
inner  locking ;  by  this  displacement  of  the 
centre,  the  whole  defect  is  thrown  on  the 
first  or  outer  pallet  locking. 

In  illustranon  of  this,  I  find,  on  careful 
measurement  of  a  correctly-made  drawing  of 
the  wheel  and  pallets  on  a  large  scale,  uiat 
the  proper  geometrical  distance  of  the  pallet 
centre  beyond  the  periphery  of  the  wheel 
circle,  is  exactly  one-fifth  part  of  the  diord 
of  five  teeth  from  point  to  point,  and,  as 
pallets  are  usually  made,  the  distance  or 
pitch  of  the  centre  is  sometimes  less ;  admit- 
ting this,  the  ultimate  effect  of  the  draw  ^ 
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be  sufficiently  coiTect,  provided  the  locking 
angle  of  the  first  pallet  be  made  stronger  to 
suit  the  altered  position  of  the  centre  on  the 
line  hf  dy  as  stated  by  me  at  the  time  this 
question  was  raised,  and  as  evidenced  by 
tne  effective  action  of  well-made  pallets 
generally  employed  in  the  manufacture  of 
fever  watches. 

Mr.  J.  L.  TnjJNO  said,  he  should  like  to 
know  why  Mr.  Cole  deviates  from  the  princi- 
ple of  short  angles,  a  principle  which  no  one 
else  has  done  so  much  to  bring  into  use,  and 
which  he  evidently  still  believes  to  have  the 
superiority,  by  his  adoption  of  it  to  his  resi- 
lient lever.  Mr.  Cole  now  places  before  us 
the  long  arc  pallets,  as  shewn  in  his  diagram 
illustrative  of  the  mode  of  determining  the 
position  of  the  hole,  in  a  way,  that  he  tells 
us,  is  the  only  geometrical  rule  for  defining 
the  position  of  the  hole.  This  I  can  prove 
is  wrone,  by  a  diagram  of  a  wheel  and 
pallet  which  I  have  here. 

Mr.  Cole's  illustration  of  Mudge's  Lever 
Escapement,  now  hanging  in  the  Musuem, 
contains  the  great  improvement  of  the 
reduction  of  the  angles  of  the  pallets  (both 
circular  pallets).  He  stated  in  his  late 
Beading,  in  reference  to  Diagram  No.  3, 
that  a  circular  pallet  with  the  impulse  plane 
of  the  straight  pallet  in  a  line  with  the 
delivery  point  of  the  crook,  constituted  a 
twelve-degree  pallet,  and  such  could  not  be 
obtained  by  any  other  means,  unless  by  im- 
properly pitching  too  deep;  yet  I  will  under- 
take to  say  that  a  pallet  made  to  the  same 
measurement  would  prove  to  be  nearer  four- 
teen degrees,  if  tried  in  a  tool  which  I  have 
for  the  purpose,  an  angle  indicator.  The 
drawing  on  the  board  represents  ^paUet 
with  the  line  of  impulse  considerably  below 
the  delivery  point  of  the  crook,  as  a  fifteen- 
degree  paUet:  rather  a  strange  contradiction. 
Mr.  Cole  remarked,  as  a  singular  fact,  that 
the  measurement  of  the  crook  counts  24  for 
12  degrees  actual  angle  ;  but  if  the  pallets 
are  inade  circular  and  the  measurement  is 
taken  from  the  ri^ht  angle  of  the  hole  and 
circumference  of  me  wheel,  as  shown  in  my 
diagram,  the  singular  fact  will  disappear. 
Mr.  Cole  remarked,  that  it  is  surprising  how 
weU  lever  watches  will  sometimes  perform 
on  such  opposite  principles.  But  the  ques- 
tion is  how  long  do  they  continue  to  perform 
well  when  they  are  dirty?  The  relative 
value  of  15  degrees  is,  taking  2  degrees  for 
the  locking  leaves,  13  decrees  actual  friction 
on  the  impulse  planes,  while  with  the  same 
deduction  from  the  8  degree  pallets,  there 
is  only  6  degreei  actual  friction  on  the  planes 
of  the  pallet.  I  will  leave  practical  men  to 
g^ve  their  opinion  as  to  where  the  advan- 
tage is,  in  the  long  or  the  short  arc.    Most 


escapements  have  a  fixed  principle  to  de- 

fend  upon,  but  in  the  lever  there  is  none, 
have  had  some  experience  in  lever  escape- 
ments, having  been  engaged  in  their  manu- 
facture all  my  life ;  and  may  be  entitled 
to  hazard  an  opinion,  and  it  is,  that  the  whole 
mystery  lie*  in  the  reduction  of  the  pallet  angU, 
I  will  give  an  illustration,  of  which,  I  think, 
the  gentiemen  present  will  see  the  force.  Is 
it  not  universally  known  that  Mr.  Swift  has 
for  a  long  "period  been  the  best  pallet  maker 
in  the  entiria  trade?  Escapements  made  with 
his  pallets  are  known  to  give  better  results 
than  with  those  of  most  other  makers.  If 
the  superior  workmanship  was  the  only  item 
they  could  not,  surely,  have  maintained  their 
character  for  excellence,  for  we  have  many 
skUfril  workmen  in  the  pallet  trade.  Hieir 
superiority  consists  in  being  circular  pallets, 
or  nearly  so,  the  hole  being  nearer  to  the 
crook  if  any  thing,  really  producing  a  short 
angle  pallet.  His  half-angle  pallet  not  being 
over  10  or  11  degrees,  yet  tiie  line  of  the 
impulse  plane  measures  the  same  as  Mr. 
Cole's  15  degree  pallet. 

I  will  now  make  a  few  remarks  on  the 
properties  of  the  resilient  lever.  Mr.  Cole 
attributes  superior  timeing  capabilities  to 
the  resilient  principle.  So  far  from  that 
beine  the  case,  I  think  I  can  convince  you, 

gentlemen,  that  the  resilient  wheel  is  rather 
etrimental  to  the  continuance  of  good  time, 
from  the  simple  fact  of  its  being  a  club 
wheel,  which  produces  considerably  more 
friction  than  the  ordinary  wheel.  Also,  the 
plane  of  the  tooth  and  the  plane  of  the  pallet 
being  parallel,  the  thickening  of  the  ou  will 
cause  a  suction  that  must  ultimately  affect 
the  time,  independentiy.  of  the  same  action 
in  the  lockine  comers.  The  resilient  lever 
was  intendea  to  abolish  the  banking  and 
guard  pins ;  a  very  desirable  thing,  because 
a  great  deal  of  trouble  is  experienced  in 
timeing  in  positions  arising  from  the  want 
of  freedom,  caused  by  too  close  a  banking, 
imperfect  draw  on  the  pallet,  or  too  wide 
a  paUet  hole,  aU  which  may  escape  the 
springer's  obsevation.  From  Mr.  Cole's  late 
Beading,  I  find  that  he  adopts  the  guard  as 
a  permanent  item  of  the  resilient  lever,  yet 
cannot  do  so  without  adopting  the  double 
roller  principle.  I  have  no  doubt  that  the 
guard  pin  was  a  sad  trouble  to  the  inventor. 
Be  coTud  not  do  with  it  on  the  single  roller, 
because  he  could  not  get  freedom.  Neither 
could  he  do  without  it,  because  it  would  trip 
when  agitated  to  test  the  resilient  principle. 
To  remedy  these  evils  he  had  to  create 
another  evil  by  under-cutting  the  locking 
planes;  thus  increasing  the  locking  resist- 
ance. But,  by  adopting  the  8  den*ee  pallet, 
its  superior  action  overcomes  all  defects — » 
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locking  resistance,  club  wheel,  tLickening  of 
the  oil,  &c. — and  really  produces,  as  Mr.  Cole 
informed  you,  the  best  pocket  timekeeper.  I 
am  prepared  to  say,  that  if  the  resilient  wheel 
were  taken  off  the  pinion  and  a  club  wheel 
of  Glashan's  pattern  put  on  (which  I  con- 
sider is  the  best  form  of  club  wheel)  and  the 
lever  banked,  there  would  be  no  perceptible 
difference  in  the  rate,  imless  a^tated  pur- 
posely to  make  it  strike  the  oanking,  a 
treatment  the  resilient  will  stand  without 
acceleration  of  time,  but  rather  a  dangerous 
experiment  to  apply  to  a  pendulum  spring. 

Some  years  since,  finding  a  great  difference 
in  the  results  from  my  escapements,  I  tried 
various  experiments  to  arrive  at  a  certain 
mode  of  measuring  the  various  parts  of  the 
escapement,  which  led  to  many  curious 
discoveries.  One  discovery  I  soon  made, 
and  it  was,  that  trying  experiments  did  not 
contribute  to  enrich  the  pocket.  The 
ultimate  result,  however,  was  a  perfect  lever- 
escapement  sector^  which  not  only  gave  the 
sizes,  but  having  ascertained  the  actual  angle 
by  the  indicator,  supposing  it  to  be  10",  by 
setting  the  sector  at  10,  and  requiring  the 
escapement  to  be  30  degrees  of  the  balance, 
by  setting  it  at  that  number,  it  will  mark 
the  position  of  the  pin  hole  in  the  roller, 
will  give  the  position  of  the  balance  and 
pallet  arbor  holes,  and  secure  the  angle 
of  result  from  the  smallest  size  to  the  largest 
dock  escapement. 

Fig.  2. 


/ 


IHg,  2  represents  a  subdivided  triangle,  its 
lengtii  being  the  diwneter  of  the  wheel, 


showing  all  the  points  of  action  and  lines  of 
measurement  in  the  wheel  and  pallet,  and  its 
planes  being  the  centre  of  the  wheel.     A 
circle  drawn  intersecting  the  triangle  at  2,2, 
gives  the  size  of  the  wheel,  and  the  centre  of 
the  pallet  planes  or  place  of  rest  when  the 
power  is  applied  to  the  escapement ;  a  line 
through  those  centres  to  3,3,  gives  the  line 
of  0,  from  which  to  measure  the  angle  of  im- 
X)iilse.     If  the  hole  was  planted  on  the  line 
from  1  to  4,  where  the  lines  intersect,  it  would 
give  an  equal  measurement  on  the  index  at 
each  swing  of  the  pallet,  as  shown  at  5,5,  but 
the  practice  is  to  get  ike  hole  much  nearer 
to  the    wheel,    and  doing  so  gives  a  safer 
Iccking  and  more  perfect  draw  without  in- 
creasing the  locking  resistance,  but  causing 
the  apparent  difference  in  the  measure  of 
the    angles    mentioned  by  Mr.  Cole,   and 
illustrated  in  his  Diagram  No.  3. 

Mr.  J.  F.  Cole  explained  that  his  diagram 
was  also  made  to  ^ew  the  proper  arrange- 
ments and  proportions  suitaole  to  long  are 
pallets  of  15  degrees,  as  fuUy  described  in 
the  preceding  number  (29)  of  the  Journal, 
at  page  65,  where  all  the  essential  points  of 
Mr.  Tilling's  objections,  and  of  !£•.  Cole's 
reply  were  published  prior  to  the  Discussion. 
He  had  no  object  in  treating  the  subject  of 
long  arc  pallets  other  than  by  way  of  contrast, 
to  shew  the  comparative  difference  of  the  long 
and  short-arc  principles,  and  the  respective 
properties  of  each,  as  clearly  stated  by  him 
m  The  Horological  Journal  just  referred  to ; 
pages  65  and  66  contain  hia  observations  in 
reply  to  Eemarks  on  his  Resilient  Lever 
Escapement. 

Mr.  Storeb  observed,  I  have  no  particular 
objection  to  the  views  advanced  by  Mr.  Cole. 
His  motive  for  introducing  the  Diagrams 
before  us  must  be  evident ;  he  having  been 
requested  to  define  the  correct  position  for 
the  centre  of  pallets  he  determines  it  geome- 
trically. I  remember  having  once  made 
three  escapements* with  pallets  of  tlie  con- 
struction here  given  and  found  no  "  set** 
upon  the  planes  of  the  pallets.  The  propor- 
tions for  the  lever  and  roller  were  a  chord  of 
five  teeth  divided  by  three. 

The  gold  pin  escapement  is  one  of  an 
ingenious  construction,  light  in  action,  and 
very  durable  if  well  made.  It  is,  however, 
open  to  objection,  owing  to  its  liability  to 
bank,  through  the  necessarily  great  width  of 
the  lever  fork  occupying  so  much  space  on 
each  side  of  the  line  of  centres. 

I  make  these  few  remarks  in  order  to 
elicit  the  opinion  of  Mr.  Cole  regarding  this 
escapement. 

Mr.  Cole,  in  reply  observed,  another  ques- 
tion arose  as  to  the  merits  of  Three-Pinned 
Lever  Escapements.    His  answer  was,  that 
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tliis  principle  of  action  was  much  more  criti- 
caly  and  afiPorded  no  advantage  over  the 
flatted  ruby  pin  action,  it  would  be  much  im- 
proved if  the  lower  side  of  the  impulse  roller 
was  turned  hollow,  for  forming  a  rim  at  the 
fuR  diameter  of  the  roller,  the  greater  por- 
tion of  which  being  removed,  would  leave  a 
solid  projecting  part  below  the  surface, 
answering  a  far  better  purpose  than  the  two 

Sins  inserted  in  the  roller,  by  reason  of  the 
ischarge  action,  produced  in  this  manner 
moving  at  the  same  rate  with  the  bent-over 
guard  pin  in  the  lever;  in  this  mode,  the 
notch  is  cut  through  the  solid  projection  and 
roller  edge  ;  the  nearest  resemblance  to  this 
amendment  was  the  plan  adopted  by  Mr. 
Hutton.  After  all,  he  considered  the  double 
roller  action  with  flatted  ruby  pin,  superior 
for  soimdness  of  detention  to  any  other 
modification  of  the  lever  and  roller  action. 

Mr.  Marshall  enqtdred  respecting  Mr.  Cole's 
BimpUfled  chronometer  locking  spring ;  his 
reply  was,  that  he  had  found  it  to  answer  well, 
and,  if  properly  made  and  applied,  ho  had  no 
doubt  it  would  be  found  entirely  satisfactory 
to  others  adopting  the  principle,  which,  as 
seen  by  the  engi-aving  in  the  Journal,  is 
designed  for  reverse-train  movements  or 
marine  chronometers,  where  the  frame  plate 
is  entire  for  placing  the  banking  pin  as 
there  described,  but  can  as  easily  be  adapted 
to  movements  of  any  other  construction. 

Mr.  Tilling  wished  to  say  a  few  words 

respecting  the  Two-Pin  Lover  Rscapement. 

It  may  be  urged  that  the  two-pin  lever  is 

mado  with  long   arc  pallets,    and  yet  has 

always  been  considered  the  best  of  lever 

escapements    since   George    Savage    made 

them  ;  but  he  and  his  brother  made  pallets 

in  circle,  and  anybody  who  has  studied  this 

escapement  must  know  that  the  excessive 

resistance  on  the  impulse  plane  is  greatly 

reduced  by  the  pin  in  the  lever  acting  on  the 

extreme  edge  of  tlie  roller,  while  the  locking 

resistance  is  overcome  by   the  pins  in  the 

roller  being  so   much  nearer  the  centre  of 

action,    and   in    reality    becoming  a   short 

an^le   escapement.     I   think   its  occasional 

failure  arises  from  the  practice  of  having  an 

oxctjss  of  angle  on  the  pallet,  it  averaging 

1 5  degrees.     15y  taking  two  degrees  to  unlock 

tho   pallet,    the   escapement   being  made  at 

30    degrees,   the  impulse  i)in   is   thrown  on 

the  edge  of  the  roller  when  the  roller  notch 

lias  only  advanced  toward  the  line  of  centres 

4    degrees    out   of  15,    the   i3in  not  having 

entered  sufficiently  into  the  notch  to  give  it 

a  safe  depth,  causing  it  to  butt  on  the  comer 

the   same  as  a  wheel  depth  butts  when  the 

pinion   is  too  large  for  the  wheel.     While 

tlie   10  degrees,  or  comer  angle  pallet,  made 


in  circle,  I  will  endeavour  to  shew,  is  the 
best  form  of  pallet  for  the  two-pin  escape- 
ment. Taking  2  degrees  j&x)m  10,  for 
imlocking  a  30  degree  escapement,  the 
notch  will  be  able  to  advance  towards  the 
line  of  centres  6  degrees  in  15,  so  giving  a 
safe  depth  to  the  impulse  pin  before  it 
commences  to  propel  the  balance,  at  the 
same  time  giving  a  free  action  resembling  a 
wheel  and  pinion  sized  correctly.  I  will 
only  further  add,  that  some  of  the  most 
successful  timekeepers,  to  which  I  have 
made  escapements,  were  on  the  two-pin 
principle  with  short  arc  pallets,  substituting 
the  angular  stone  for  the  two  pins  in  the 
roller,  but  Mr.  Hutton's  jewelled  escapement 
if  mside  at  30  degrees  with  the  short  arc 
pallet,  is,  I  think,  Qie  best  kind  of  escape- 
ment on  the  two-pin  principle. 

Mr.  Jackson  said,  in  the  presence  of  so 
much  detailed  information,  which  they  had 
obtained  jfrom  the  Heading  of  the  paper  by 
Mr.  Cole,  as  well  as  from  this  Discussion,  he 
did  not  presume  to  critisize ;  but  felt  an 
obligation  to  express  a  lively  sense  of  grati- 
tude to  that  gentleman  for  these  observa- 
tions, which  were  of  the  most  valuable 
practical  character ;  especially  for  the  clear 
and  exact  details  and  illustrations  of  the 
principles  and  proportions  of  the  lever 
escapement,  whitli  had  been  demonstrated 
at  such  length  and  with  so  much  trouble. 

He  hoped  this  liberal  example  might  have 
imitators  in  other  departments;  and  that 
they  might  benefit  by  practical  observations 
and  the  details  of  experience  of  a  like  usefrd 
character.  His  experience,  and  doubtless 
the  experience  of  many  others,  was,  that 
after  the  usual  term  of  apprenticeship  in  the 
acquirement  of  the  proper  amount  of  skill 
in  the  working  of  an  escapement,  which  he 
was  enabled  to  do  by  the  use  of  fixed  gauges 
for  diameters,  arcs,  &c.,  described  on  brass, 
he  was  so  dependant  upon  these  ^uges, 
that  in  their  absence  he  would  have  been  at 
a  loss  to  define  the  proper  lengths  and  pro- 
portions. The  sim^ne  rules  for  arriving  at 
these,  now  laid  before  them,  were  however 
so  plain  and  obvious  that  no  yoimg  man  in 
future  need  bo  ignorant  of  his  art  in  this 
respect. 

He  had  prepared  a  small  tool  for  their 
Museum,  by  the  use  of  which  any  pallet 
might  be  tested,  and  the  number  of  degrees 
of  its  angle  described,  and  also  the  restdt 
(the  balance  arc  of  escapement)  easily  read 
off".  By  the  use  of  this  for  an  ordinary 
lever  escapement,  the  lever  and  roller  might 
be  supplied  with  the  pallets,  leaving  the 
escapement  maker  to  finish  and  plant  them, 
thereby  economizing  both  time  and  money. 
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Thankn  wero  voted  to  the  Chairaian  aud 
the  meeting  separated. 

[In  conexion  iritb  tbe  above  DiMOuioD,  we  haTa 
ncetTed  tbe  following  Diagram  and  explanation  tram 
Mr.  Tilling.-Si>.  E.  J.] 

Fig.  A. 


Fig.  3  explains  tlie  difference  in  the  iiieft> 
sui-e  of  the  angle  ;  ^>emg  a  sketch  of  a  wheel 
and  pallet  of  8  degrees,  having  that  amount 
of  dip  into  the  wheel  at  each  drop  of  the 
tooth,  including  the  Iccldng  quantity  indi- 
cated at  A,  A.  If  a  line  is  drawn  &om  the 
centre  of  the  planes  through  the  pallet  hole 
to  B  B,  the  pallet  hole  being  nearer  to  the 
wheel  than  the  centre  of  the  triangle  giyee  ■ 
line  of  divergance  of  3  degrees  &om  the  right 
angle,  apparently  reducing  the  straight  to 
10  degrees,  hut  adding  the  3  degrees  to  the 
measurement  of  the  crook  pallet  maldiigit 
appear  1 6  ;  the  lines  C,  C,  are  the  lines  of  the 
impulse  planes,  and  &om  that  line  to  the  cor- 
ner of  the  triangle  gives  13  degrees  on  each, 
but  firom  B  to  C  (which  is  Mr.  Cole's  measure 
ment)  gives  10  on  the  straight  but  16  on  the 
crook  pallet  for  8  degrees  actual  angle  on  the 
pallet.  When  the  hole  is  out  of  the  centre 
it  varies  the  angle  much  more,  but  the  true 
point  of  measurement  is  shown  at  A,  A,  being 
the  angle  of  residt. 
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ANGLES. 

Bt  Thomas  Cuables  Scotciiforu. 

f  With  a  ifparale  ShfH  of  Ilhi»i.ratlce  Biagramt.J 


In  making  pallets,  the  angle  aud  thick- 
ness of  the  wheel-teeth  are  of  primary  im- 
portance, so  that  the  wheel  may  go  through 
the  greatest  angle  of  sliding  ;  for  the  greater 
distance  the  wheel  arcs  over  the  plane,  the 
greater  motion  will  the  pallets  make.  If  on 
any  size  of  pallets  one  wheel  is  applied  of  a 
finer  tooth  than  another  one,  those  pallets 
that  have  the  finest  tooth  will  make  the 
greatest  arc  of  motion,  at  the  same  angle  or 
form  of  the  planus.  Also,  if  the  forms  of 
the  teeth  of  the  wheel  vary,  as  regards  the 
angle  of  the  teeth,|it*will  be  impossible  to 
gam  the  same  form  of  the  locking-plane  on 
ioth  of  the  pallets'  lockings ;  although  one 
locking  may  be  improved,  yet  the  other  will 
have  to  be  made  to  suit  the  form  of  the 
tooth,  if  both  locking-planes  are  made  to  run 
up  as  nearly  as  possible  with  equal  speed. 
Obtute  forma  of  the  tcheel  teeth  diminisn  the 
length  of  the  planes,  whereby  the  wheel  does 
not  elide  through  so  great  an  angle,  con-  : 
sequeatly  there  is  not  quite  so  much  motion  ' 
made  by  the  plane.  [The  lockings  are  of  the 
utmost  importance  in  timeing ;  for  the  grea-  i 
t«r  distance  the  pallet  enters  the  whee^  the  j 


greater  distance  will  the  wheel'  have  to  be 
moved  back  by  the  balance  in  unlocking.] 
Whore  the  long  pallet  is  much  cut  under, 
whether  the  depth  is  planted  deep  or  shallow, 
if  the  roller  depth  necessitates  the  pallet 
going  deep  in  the  wheel — those  pallet- 
lockings  vdW.  be  so  hard  they  will  be  found 
the  worst  faults  in  the  watch.  It  would  be 
an  easy  matter  to  make  good  lockings  with 
any  wheel ;  but  the  planes  would  offer  an 
tmcqual  opposition  to  the  impulse. 

The  planes  of  pallets  are  plane  superfices, 
and  with  their  loching-planes  they  form 
angles.  They  are  portions  of  two  chorda 
round  which  a  circle  may  be  described.  The 
circle  described,  they  form  chorda  of  segments' 
which  measured  is  found  some  inclination, 
which  is  equal  to  an  angle  in  the  alternate 
segments.  It  is  not  in  the  numbers  of  these 
angles  to  which  any  property  pertains.  It 
is  the  formt  of  the  planes  that  aie  required, 
which  forma  when  in  contact  with  the  wheel 
(or  the  direction  of  the  power)  produce  cer- 
tain oppositions  to  that  power  forming  angles 
of  traction, — that  is,  the  drawing  angle  of 
the  wheel  tracks  upon  the  plane.    These  -mj 
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every  instant  with  tlio  slidinj^  on  tlie  long  ; 
pallet.  But  the  forms  of  these  planes  pro-  i 
duce  the  nearest  to  a  perfect  required  action  ' 
on  both  planes  that  can  be  produced  to  a  15  : 
toothed  wheel,  engaging  three  or  four  teeth 
alternately.  The  property  is: — The  diil'er- 
ence  in  the  two  angles  of  the  traction  between 
the  two  pallets  is  equal  to  the  angle  the 
wheel  goes  through  in  ita  sliding  (10**)  over 
the  plane  of  the  leading  pallet  in  its  coming 
towards  the  centre,  the  resistance  to  the 
power  being  the  same  when  it  approaches  the 
centre  as  when  it  recedes  from,  the  centre. 
In  approaching  towards  the  centre  the  angle 
of  the  short  pallet  plane  is  a  constant  angle, 
if  the  plane  makes  the  same  motion  as  the 
wheel  arcs  over  it  of  10°,  it  is  only  li°  less 
when  the  plane  makes  8i°  of  motion,  and 
it  may  be  made  of  a  form  more  acute,  so  as  to 
form  a  hard  wedge  with  the  wheel  arS  it  nears 
the  end  of  the  plane.  The  long  pallet  is  at  its 
greatest  angle  at  the  commencement,  and 
Qiat  angle  gets  less  as  the  wheel  passes  over 
it,  and  although  it  might  easily  be  set  on 
the  long  pallet,  yet  it  will  be  found  that  the 
angle  upon  it  is  too  great  for  the  length 
of  the  lever  applied. 

Every  escapement  wheel  is  of  the  least 
power  the  greater  the  distance  on  its  arc  at 
which  it  acts  from  the  centre ;  the  arm  of  the 
pallet  is  then  at  its  greatest  power.  Every 
wheel  is  at  its  greatest  power  the  nearer  on 
its  arc  it  acts  to  the  centre.  At  this  position 
the  arm  of  the  pallet  is  shorter  and  of  less 
power.  They  thus  always  perfectly  equalize 
themselves  if  the  pallets  are  placed  at  an 
equal  altitude  upon  the  lever  on  both  sides. 
The  requirement  is  the  angles  which  their 
planes  will  form  with  the  wheel.  A  lever 
could  be  found  to  a  plane  of  any  inclination. 
The  greater  the  inclination  the  shorter  will 
the  lever  become ;  the  less  the  inclination  the 
longer  wQl  be  the  lever.  The  lever  can  thus 
always  be  made  to  the  escapement  wheel, 
and  the  inclination  of  any  one  plane.  But 
it  cantwt  be  made  so  for  both  of  the  planes  to 
be  equal  to  that  with  the  wheel  sliding 
through  an  angle  over  them,  the  long  pallet 
being  the  plane  proper  and  the  short  pallet 
an  interior  and  constant  angle,  in  its  opposi- 
tion as  a  plane.  As  a  plane  angle  some  lever 
might  be  sized  to  it  imder  certain  circumstance 
of  the  amount  of  angle,  but  a  lover  could  not 
be  sized  to  it  as  a  true  fixed  law.  The  man- 
ner in  which  the  long  pallet  plane  is  taken 
as  it  stands  upon  the  lever  and  drawn  into 
the  cosine  of  the  angle  to  the  radius  of  the 
wheel,  the  interior  angle  on  the  short  pallet 
beiii^  depressed  sufficiently  to  admit  of  a 
difference  between  the  two 'planes  of  the 
amount  the  wheel  slides  over  it;  thus  forming 
at  the  lijnit  some  angle  by  which  to  estimaU 


the   roller    according    to   the    size   of    the 
halance. 

This  angle  at  the  limit  has  nothing  to  do 
with  the  whole  arc  of  the  balance,  including 
a  depth.  It  is  the  arc  of  impulse,  and  it  is 
shown  on  the  diagram,  that  an  angle  at  the 
centre  of  this  balance  of  2-^  times  the  size  of 
the  wheel  of  27  J"  is  equal  to  an  angle  at 
the  centre  of  the  wheel  of  62^°,  as  by  multi- 
plying the  arc  of  27  J"  of  impulse  by  the  size 
of  the  balance  2y^  is  the  same  as  the  size  of 
the  wheel  which  is  being  opposed  by  a  plane, 
which  plane  forms  with  the  wheel  an  angle 
equal  to  62f  at  the  centre  of  such  wheeL 
Also  the  size  of  this  balance  is  equal  to  the 
size  in  length  of  the  whole  three  radii  of 
roller,  lever,  and  wheel.  In  impidse  the 
lever  is  of  the  third  class,  in  unlocking  it  is 
of  the  second  class,  alternately,  but  distinctly 
of  these  orders. 

Figures  1,  2,  cmd  3,  exhibit  the  angles  and 
chords  of  an  escape-wheel  with  15  teeth, 
to  engage  alternately  3  and  4  teeth. 

Fig.  1,  shews  the  chords  of  the  wheel 
subtended  by  the  action  of  3  and  4  teeth 
alternately.  The  lockings  are  always  60** 
ap8u:t,  and  the  line  of  bisection  is  on  one 
side  of  the  Mole  6°,  equal  to  half  the  12® 
which  the  wheel  goes  through  at  each  drop. 
The  hole  divides  them  into  two  angles  of 
24^  and  36®  respectively. 

Fig.  2,  A  is  the  long  pallet  side. 

The  wheel  will  arc  tliough  9J®  of  sliding 
over  the  plane.  B  is  the  short  pallet  side. 
The  wheel  will  arc  through  10**  of  sliding 
over  the  plane. 

The  thickness  of  the  point  of  a  tooth 
should  be  1®  fuU,  not  more  ;  and  the  angle 
of  tooth  from  64®  to  66®. 

Fig.  3,  The  principle  upon  which  pallets 
draw  in  to  the  wheel  is  that  of  the  inclined 
plane.  The  locking  planes  are  at  some  angle, 
which  angle  may  be  the  same,  although  the 
form  of  the  plane  is  very  different.  It  depends 
upon  the  position  of  ihe  pallet  hole.  From 
this  hole  to  the  locking  comers  are  oblique 
radii,  and  if  the  planes  are  at  right  angles 
to  the  obhque  radii,  there  will  be  a  dead  pull 
and  no  motion.  Should  the  plane  pass  into 
the  wheel  at  a  depth  on  the  long  pallet  then 
the  same  form  of  plane  will  draw  in  if  it  has 
attained  an  inclination,  but  on  the  short 
pallet  it  would  be  worse,  for  it  never  could 
attain  an  acute  angle.  For  pallets  to  draw 
inward  to  the  wheel,  tlio  long  pallet-locking 
must  be  an  obtuse  angle  with  the  oblique 
radii,  and  the  short  pallet  must  be  an  acute 
angle  with  the  oblique  radii.  Should  the 
forms  of  the  planes  make  the  angles  the  reverse 
of  this — thatis,longpallet  acute,  and  the  short 
pallet  obtuse, — ^then  the  motion  would  be  out- 
ward instead  of  inward,  but  properly  they 
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would  then  require  a  tooth  of  the  wheel  reser- 
ved. Those  are  the  mini  mum  angles  at  which 
thej  will  detach  the  pin  from  the  edge  with  as 
near  equal  speed  as  possible,  and  this  is  the 
straightest  form  of  tooth  suitable  for  them. 
Pallets  will  draw,  with  scarce  any  percepti- 
ble difference,  with  a  tooth  of  2  or  3  degrees 
less  angle,  but  if  it  is  any  straighter  it  will 
not  draw  easily  upon  the  plane.  The  plane 
will  have  to  be  more  imdercut  to  draw  at  all, 
and  it  will  rub  the  plane  hard.  Should  the 
angle  be  much  less,  then  it  will  not  draw  in 
on  the  short  pallet  until  the  locking-plane 
is  made  more  acuto  to  suit  it.  The  opening 
at  a  in  the  wheel,  and  at  a  on  the  pallet 
shew  the  principle.  If  these  openings  are 
equal,  the  pallet  will  draw  in  until  it  atttdns 
a  right  angle.  Whatever  the  wheel  goes 
forward  by  the  pallet  drawing  inward,  will 
have  to  be  recoiled  back  again. 

The  depth  on  the  roller  is  highly  impor- 
tant in  connection  with  the  form  of  these 
pallet-lockings,  for  as  the  pallet  goes  up  in 
the  wheel,  it  cuts  itself  imder,  and  the  wheel 
goes  forward  u2)on  it.  It  must  all  be 
recoiled  back  again  in  unlocking. 

For  pallets  to  be  of  precisely  the  same  form 
of  both  impulse  and  locking  planes  they 
must  all  form  similar  triangles.  But  whore 
the  hole  can  be  got  sound  as  in  large  sizes, 
the  impact  is  stronger,  and  tho  long  pallet 
locking  straighter  when  the  hole  is  closer  to 
the  wheel. 

Figures  4,  5,  6,  7,  8  and  9,  exhibit  the 
angles  formed  by  the  planes  as  portions 
of  chords  of  segments,  and  as  inscribed 
angles  in  the  wheel,  also  the  angles  formed 
by  the  direction  of  the  power  with  tho 
sloping  surfaces  of  the  pianos;  and  the 
radius  of  the  wheel  drawn  into  its  cosine 
of  tho  angle  of  the  direction  of  the  pressure 
with  tho  direction  of  the  acting  power  (tlie 
radius  of  the  wheel). 

The  difference  between  the  angle  of  trac- 
tion (56J°)  at  tho  commoncoment  of  the 
action  on  tho  long  pallet,  and  the  angle  of 
traction  (01^°)  at  the  discharging  end  of  the 
short  pallet,  is  8®,  equal  to  the  arc  of  the 
plane  when  tliey  are  without  their  depths. 
The  difference  between  them  when  in  the 
wheel  at  their  depths  is  1 1°  Tho  plane  will 
make  8^®  and  the  depth  is  3°,  or  1 1  i®  of  mo- 
tion from  drop  to  drop,  and  this  gives  11*  of 
difference  in  die  angles  of  the  track  of  the 
wheel  over  the  plane. 

Fig,  4  gives  the  measurement  of  the  long 
pallet  or  inclined  plane  proper  to  which  the 
lever  is  made. 

Fig.  6,  gives  the  measurement  of  the  sliort 
pallet  or  leader. 

Fig-  6,  gives  the  chord,  or  base,  of  the 
inscribed  angle  at  the  drcum&rence  of  the 


wheel  at  the  meeting  of  the  power  and  the 
plane. 

Fig.  7,  shews  the  position  of  the  pallets  on 
the  lever,  which  bring  the  pallet  hole  3J® 
less  tlien  a  right  angle  when  in  centr$j  and 
the  centre  of  gravity  iaMA  in  the  x>aUot-hole. 
A,  the  chord  of  the  wheel,  parallel  to  B,  the 
lever,  or  diameter  of  the  circle. 

Fig.  8,  developes  the  angles  between  the 
direction  of  the  power  and  the  sloping  sur- 
face of  the  long  pallet.  At  the  limit  the 
angle  is  62|^^,  at  the  begining  51|^,  being  a 
difference  of  11^.  The  angle  the  wheel  arcs 
over  is  10°,  there  is  therefore  1*  to  spare. 

N.B.  The  pallets  have  8i®  of  arc  by  the 
plane,  not  8°  only.  The  arc  of  motion  from 
drop  to  drop  is  Ili°.  The  plane  is  8^^  and 
the  depth  is  3o.  The  thickness  of  the  tooth 
point  of  a  wheel  1|®.  The  inclination  or 
angle  of  tooth  66»  to  64^  There  will  be 
small  variations  both  in  pallets  and  wheel 

Fig.  9,  Every  wheel  loses  power  aooord- 
ing  to  the  inclination  of  the  plane  which 
opposes  it ;  that  is,  according  to  the  obU- 
quity  of  the  power  from  the  direction  of 
pressure.  The  effective  power  is  only  equal 
to  the  cosine  of  the  full-size  radius. 

Fig.  10,  exhibits  how  to  find  a  lever  to 
any  one  inclined  plane  and  given  radius  of 
wheel.  Take  the  wheel,  and  planting  ^e 
compasses  in  the  foot  of  the  plane,  describe 
a  quadrant ;  let  fall  a  perpendicular  (sine) 
and  you  have  the  lever  to  that  wheel  and 
that  angle. 

It  is  not  any  particular  matter  whether 
a  quadrant  be  made  or  not,  so  that  the  lover 
is  tho  base  of  the  plane,  only  it  does  foitn 
a  quadrant.  The  proper  length  of  lever 
is  as  the  cosine  of  the  angle  on  tho  plane  to 
the  radius  of  tho  escapement- wheel.  In  the 
impact  the  force  of  the  blow  will  be  leee 
effective  on  tho  short  pallet  plane.  In  an 
impulse,  by  it  acting  obliquely,  the  force 
must  be  resolved  as  i)art  of  the  force  is 
in  the  vertical  direction  ff,  a',  and  part  in  the 
horizontal  direction  </,  c.  Tho  liorizontal 
length  is  the  only  effective  part  of  tlie  power, 
tho  vortical  part  is  useless ; '  whereby  there 
are  miequol  lengths  on   each   side   of  the 


axis. 


Fig,  11,  exhibits  tho  same  pallets  on  the 
lover  between  a  parallel  chord  and  a  diame- 
ter (See  Jig.  7)  lover,  which  brings  the 
lengths  equal  on  each  side  of  the  p€dlet  axi8> 
in  the  horizontal  line  of  the  lever.  By  the 
power  acting  upon  tho  plane  bent  up  upon 
the  lev(jr,  it  is  the  same  as  the  lever  b^g 
lowcjrcd  do\\Ti  ivom  tho  plane  tlirough  some 
angle.  By  letting  fall  tho  perpendicular 
upon  it  the  lever  is  again  the  correct  length, 
but  as  much  shorter  as  the  space  at  9  in 
fig.  10. 
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Arc  of  impure  of  escapement     27  i° 

By  unlocking 9J 

Total 36j,  or^^ 

Arc  of  impulse 27 1 

Balance 2^ 

Angle  at  limit 62J 

Nothing  more  can  be  done  than  to  titimaU 
the  balance  according  to  the  angles  of  the 
pallets.     The  meehaniam  is  not  the  motion. 

The  lever  is  the  chordof  69i°of  the  escapo- 
ment-whoel,  and  the  roller  crank  goes  SJ 
times  lineally  in  the  lever  chord  of  21°  from 
the  centre  of  balance  staff  to  centre  of  ruby 

The  roller  always  multiplies  the  arc  of  the 
lever  into  the  angle  of  the  balance.  The 
size  of  the  balance  is  estimated  according  to 
the  angle  at  the  limit  that  the  plane  of  the 
pallet  forma  with  the  radius  of  the  wheel. 
The  angle  at  the  limit  is  621°  and  the  balunce 
is  2^  times  the  size  of  the  escape-wheel. 
The  reason  for  taking  this  ediuiate  is,  that 
by  these  sizes  and  angles  the  escapement  is 
made  to  the  size  of  the  balance.  For  if  the 
length  of  the  cosine  of  the  angle  be  taktn, 
as  at  fe.  9,  (which  cosine  is  the  only  effective 
lengtn  of  the  radius  of  the  wheel  through  ita 
acting  upon  a  plane  at  the  angle  or  inclina- 
tion) and  this  length  be  added  to  the  lever 
and  roller  it  will  complete  the  radius  of  the 
balance.  Otherwise,  the  lai^r  the  balance 
the  greater  will  be  the  momentum  in  pro- 
portion to  a  small  one,  i\-ith  any  given 
weight  and  velocity.  The  roller  depth  is 
sure  at  this  arc,  ou  a  small  escapement. 
The  escapement  ends  at  the  lever. 

The  angle  of  traction  at  the  limit  is  62J° 
and  at  the  commencement  51J  .  The 
difference  between  them  is  11°,  and  as  the 
wheel  will  only  slide  through  10°  there  is 
1"  to  spare. 

When  pallets  are  made  upon  the  principle 
herein  expoxmded,  to  make  10'  of  motion  by 
the  plane  without  the  depth,  the  two 
planes  intersect  right  dead  through  the 
centre  of  the  long  pallet  face,  and  tlie  angle 
of  the  inserted  pWo  of  the  short  pallet  is 
the  same  at  the  disehai^ng  end  of  the  plane 
aa  it  is  at  the  begiuing  of  the  same  plane  ; 
this  is  the  point  at  which  motion  ought  to 
cease  to  be  made  by  them. 


HETEOBOLOGICAL   OBSERVATIONS, 

Taken  at  9  a.m.,  Deceubeb,  I860. 
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SoujERiKQ  Metals   with  Tin. — Put  one 

EiDt  oF  Dinriatic  acitl  into  an  eartheni  pot  thKt  will 
old  at  leut  one  quart ;  into  this  drop  imall  piece)  of 
sine  antil  it  nill  Oiuolvc  DO  more  ;  ihea  add  faairui 
ounre  of  muriiUe  of  ainmonia,  and  boil  tbe  whole 
about  three  minutei.  Apply  •ome  of  this  solation  to 
tbe  part  that  if  wanted  foldcred,  when  the  tin  will 
plane  frMly. 


BsMAItES. 

The  letters  for  the  weather  signify : — 
b,  blue  sky  (clear);  c,  detacliod  clouds;  f, 
fog ;  m,  mist  or  haze ;  o,  overcast  or  dull ; 
r,  rain  ^  s,  snow  ;  and  a  letter  repeated  in- 
creases, as  rr,  much  rain  ;  mm,  dense  mist. 
Thus  the  letters  for  the  let  Dec.  signify  that 
at  0  a.m.  the  atmosphere  was  clear,  the  aky 
being  blue  with  detached  clouds,  aftcrw-arda 
it  became  overcast,  tlien  there  was  rain,  fol- 
lowed by  blue  sky  and  detached  clouds.  As 
another  example :  on  the  19th  there  was  a 
dense  log  at  9  a.m.,  which  passed  into 
ordinary  fog,  and  then  haze  with  blue  sky 
and  clouds  during  the  day. 

IVom  the  lat  to  tlie  9th,  there  was  a  con- 
tinual fall  in  the  barometer,  while  the  com- 
parison of  the  temperatures  of  the  diy  and 
wet  tliermomelcra  shows  that  there  was 
abundance  of  moisture  in  the  air.  The  fall 
in  tlie  barometer  is  indicative  of  change  of 
wind,  or  rain ;  but  when  the  thennometers 
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indioato  moi.stiiri?',  rain  is  moro  ]n*opal>lo.     It  | 
will  be  remarked  that  there  was  no  marked 
change  in  the  wind,  it  being  south-easterly 
during  these  days ;  but  there  was  more  or 
less  rain  on  each  day. 

On  the  6th,  about  6  p.m.,  a  heavy  gale 
blew  from  s.s.w.  for  about  two  hours,  when 
the  wind  became  almost  calm  :  bar.  29 '240. 

On  the  7th,  from  7  p.m.  till  past  midnight, 
there  was  a  strong  gale  from  s.s.w.  and  s.w. 
Barometer  at  3  p.m.  29-1 12  wind  s.      force  2 

7  „  29054  „  s.s.w.  „  6 
10  „  29018  „  s.w.  „  8 
The  barometer  continued  to  fall  till  5  p.m. 
of  the  8th  when  it  was  28*780,  wind  s.e. 
light; — Shaving  had  much  rain  during  the 
day. 

From  the  9th  to  15th  the  barometer  ra- 
pidly rose ;  £ind  moisture  though  great  was 
less :  indicative  of  a  change  oi  wind  to  the 
northward.  During  these  days  we  had 
northerly  winds,  and  no  rain  or  snow ;  that 
is  to  say  we  had  fair  weather  for  the  month. 
But  observe,  this  weather  was  of  short  dura- 
tion, which  is  generally  the  case  when  the 
rise  in  the  barometer  is  sudden  (and  the 
same  holds  good  for  a  rapid /at//). 

For  the  fall  in  the  barometer  between  the 
16th  and  19th  wo  had  rain,  while  the  wind 
remained  north-westerly. 

A  remarkable  fall  in  the  thermometer  took 
place  on  the  18th;  and  one  still  more  re- 
markable on  the  25  th.  The  average  London 
temperature  for  December  is  39  deg.  Since 
the  18th,  it  has  been  much  below  this  aver- 
age, and  therefore  so  much  more  severe  than 
in  ordinary  years.  The  barometer  has  been 
very  unsteady,  and  at  times  low.  The  wind 
however  has  been  chiefly  from  northward. 
We  see  the  cause  of  the  low  and  unsteady 
barometer,  in  the  many  changes  from  thick 
fog  to  mist  and  haze,  from  snow  to  overcast 
and  clear. 

On  27th,  at  11  p.m.,  bar.  was  29*537,  wind 
E.,  force  6 ;  and  during  the  night  much 
snow  fell. 

On  29th  at  10  a.m.,  bar.  was  30*420,  after 
which  it  fell;  and  at  11  p.m.  was  30075, 
wind  S.E.,  force  6,  followed  by  snow  and 
rain.  On  the  morning  of  30th  a  thaw  sot  in, 
rendering  the  streets  exceedingly  sloppy  and 
dirty. 

U.S. 

Errata  in  Mr.  Colf/s  "  Reading,"  in  No.  29. 

P:^(o83,  lino  9  from  top,  read  "  acceleration  of  rate." 

Pago  6J,  lino  3J,  read  ••  12  deerees  at  the  palleta." 

Pagp  61,  lines  42  and  43,  read  •'  when  the  lever  and  roller  arc 

suitably  proportionod." 
Page  66,  line  16,  read  "as  the  angle  and  arc  of  motion  is 

greater  or  loss." 
Pasfo  60,  lia.'  23,  read  "  and  by  creating  greater  friotion," 
Pajro  67,  lino  32,  real  ♦•  the  little  instrument  he  had  de:k;ribed 

for  testing  pallet  angles.*' 

FHge  69,  tine  31,  "  m  9tato  quo,"  should  be  "  in  »tatu  quo." 


EQUATION    OF    TIME    TABLE 

For  February  1861. 


Day 
of  the 
Week. 


Fri.     .. 

Sat.  . . 
Sun.. . 
Mon  . . 
Tues . . 
Wed.. 
Thurs.. 
Fri.  .. 
Sat.  . . 
Sun.  . . 
Mon  . . 
Tues . . 
Wed . . 
Thurs.. 
Fri.  .. 
Sat.  .. 
Sun.  . . 
Mon. . . 
Tues . . 
Wed.. 
Thurs.. 
Fii.  .. 
Sat.  .. 
Sun.  . . 
Mon  . . 
Tues . . 
Wed . . 
Thurs. 


Day 

of 

Math. 


1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


At 

ApparentNoun 

Equation  of 

Time  to 

be  additd 

to 

Apparent  Time. 


m.     8. 

13  55- 13 

14  2-37 
14  8-80 
14  14-44 
14  19-27 
14  23-31 
14  26-55 
14  29-00 
14  30-66 
14  31-54 
14  31-64 
14  30-97 
14  29-53 
14  27-34 
14  24-39 
14  20-70 
14  16-27 
14  1114 
14  5-30 
13  58-78 
13  51-59 
13  43-74 
13  35-26 
13  26-17 
13  16-48 
13  6-22 
12  55-41 
12  4407 


Difference 

for 
One  Hour. 


At 


1. 

0-302 

0-268 

0-235 

0-201 

0168 

0135 

0  102 

0-069 

0  037 

0-004 

0-028 

0-060 

0-091 

0123 

0-154 

0-184 

0-214 

0-243 

0-272 

0-300 

0-327 

0-353 

0-379 

0-404 

0-428 

0  451 

0-473 

0-494 


NOMI 


Equation  of 

rime  to 
be  st^rmeUd 
irom 
Mean  Time. 


m.     t. 

13  55-06 

14  2-31 
14  8-74 
14  14-39 
14  19-33 
14  23*28 
14  26-52 
14  28-98 
14  30*65 
14  31-54 
14  31-65 
14  30-98 
14  29-55 
14  27*37 
14  24-42 
14  20-74 
14  16-33 
14  11-20 
14  5-36 
13  58-85 
13  51-67 
13  43-82 
13  35-35 
13  26-26 
13  16*58 
13  6-33 
12  55-51 
12  44-18 


TO  CORRESPONDENTS,   Jv. 

AH  Commutiications  Jot  this  Journal  should  hs  fld^ 
dressrd  to  the  Editor,  at  the  Office,  35,  Noithaaqn 
ton  Sqnurc,  Clcrkcnwell. 

N.B  — All  Advertisements  to  be  inserted  in  the 
Journal  must  be  forwarded  i^  George  E.  Mrlae, 
Ilonorary  Secretary,  at  the  Office  35,  NorthamplOfi 
Square,  JS.C.  before  the  25th  of  the  Month. 


London  :  Printeil  Tor  Tuk  Kritisu  Horolooxoal  iKrrnoT^ 
h.v  P.  Mao  DONALD.  30.  Great  Sutton  .Street,  Clerken«eD; 
and  Published   b>  Krkt  Sc  Co.,  51,  Pateraoster  Rov. 

The  Juurnul  may  also  be  hod  at  the  followin;^  Watcli 
Tool  \Vatebou'«os  :  -  Delolme's,  Uathbont»«p]ace:  KhahoM, 
53,  Frilh«sin<et.  Soho.square ;  Grimshaw,  l39,GoMrett- 
(itrcei ;  I^.  Hu'it.  Iionmonger-street ;  Lowther.  Red  Lioa- 
Btrcrt;  Mull-r.  Kin^-Ktreet,  Soho;  Marah,  Glonerilrr* 
street ;  H.  Nicholh,  A,  Huntor-strei't,  Liverpool;  Rcett  l» 
Cruw  lane,  CoviMiirx;  K.  J.  Thurn;)<on,  9  x  ft,  PtTcifd- 
street;  Houghion,  'juhn*s-ro\r,  Nl.  Liike'a;  Willii  ilW, 
PrtKlt'riek-pUfe;  Gr**cnhill,8uttun-str<'ct;  Haavell.  Spc*" 
c^r-stret'i ;  Itatfinan,  Su  Johu-»tieet;  B.  Johoaon,  Mancfr* 
plact*.  l*re-<('oi,  Linra^hire ;  l.ce.  Wood  atreeC,  Soatli; 
Ffllows,  \Vi'lhn<;ton-strcet ;  IUar^«*tta,  **  P.O."  Gotvcl 
street ;  AUberry,  Goswell-road ;  and  of  all  BooUHJeO  i» 
Town  aud  Country. 
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BRITISH    HOROLOGICAL    INSTITUTE. 


THE    ANNUAL   DINNEE. 


On  Tuesday,  February  19tb,  1861,  tbe  Thibd 
Annual  Febtital  was  held  at  the  Freemason's 
Tarem,  Great  Queen  Street.  The  Chur  was 
filled  by  'Valentixs  Knioht,  Esq.,  J.  P.,  the 
President,  who  was  supported  by  Messrs.  J.  F. 
Cole,  C.  J.  Klaftenberger,  and  £.  D.  Johnson, 
Vice-Presidents,  Mr.  E.  J,  Thompson,  Trustee, 
Mr.  Chiurchwarden  Webb,  Treasurer,  Mr.  O.  E. 
Mylne,  Honorary  Secretary,  C.  V.  Walker,  Esq., 
Electrician  of  the  S.E.R.  Company,  Benet  Wood- 
croft,  Esq.,  of  the  Great  Seal  Patent  Office,  W.  S. 
Wilson,  Esq.,  Barrister-at-Law,  Frederick  Red- 
man, Esq.,  Mr.  W.  Hislop,  F.R.A.  S.,  Richard 
Roberts,  Esq.,  C.E.,  Mr.  James  Soorell  Adams, 
Mr.  Vestryman  Macdonald,  Mr.  Common-council- 
man Bennett,  Mr.  John  Foprest  Watson,  Mr. 
Franchi,  Mr.  Gordon,  Editor  of  the  Uorological 
Journal,  Mr.  E.  Cox,  of  the  Law  Circular,  Mr.  J. 
Passmore  Edwards  and  Mr.  Read,  of  the  Me- 
chanics' Magazine,  Mr.  Farmer,  of  the  Clerken- 
well  News,  Mr.  Sykes,  Mr,  Baddeley,  Mr  De 
Pecca,  and  the  following  Members  of  the 
Council:  Messrs.  W.  P.  Birchall,  W.  B.  CVisp,  T. 
Gordon,  W.  Hislop,  R.  Howard,  S.  Jackson,  V. 
Kulberg,  B.  Marriott,  IT.  Richards,  J.  E.  Roberts, 
R.  Schweizer,  E.  Storer,  J.  Trewinnard,  A.  Walsh, 
R.  F.  Warman,  and  a  large  attendance  of  the 
Members  and  their  friends. 

The  Musical  Arrangements  were  under  the 
direction  of  Mr.  G.  A.  Cooper,  assisted  by  Mrs. 
Cooper,  Miss  Boden,  and  Mr.  Davitt.  During  the 
evening  several  beautiful  pieces  were  executed  by 
Mr.  De  Pecca,  and  a  pupil  of  his  (Mr.  George 
Talbot.) 

The  usual  loyal  and  patriotic  toasts  having  been 
drank,  Mr.  J.  S.  Adams,  responded  to  the  toast 
of  **  The  Volunteers." 

The  Chairman  rose  and  said,  The  next  toast  I 
shall  have  the  honour  of  introducing  to  your 
notice  is  one  which  I  am  sure  you  all  feel  deeply 
interested  in,  «*The  Science  of  Horology,"  I 
have  great  pleasure  in  informin^^  you  that  the 
gentleman  on  my  left  (Mr.  Hislop^,  who  has 
always  taken  a  deep  interest  in  the  welfare  of  the 
Institute,  and  I  have  no  doubt  will  continue  to  do 
so  as  long  as  he  has  life  and  hedth,  inll  respond 
to  it. 

The  toast  bavins  been  drank  with  all  the  honours, 

Mr.  Hislop  said,  Mr.  Chairman  and  genUemen, 
when  our  respected  friend,  Mr.  Mylne,  cdled  on 
me  this  morning,  and  favoured  me  with  a  pro- 
gramme of  this  evening's  proceedings,  I  found  my 
name  coupled  with  this  toast;  I  then  said  that  I 
should  reserve  all  I  had  to  sav  for  the  present 
occasion.  My  own  experience  tefis  me  ^t  watch- 
makers are  very  much  determined  to  have  their 
own  wa^.  I  also  know  that  the  Council  of  the 
Horological  Institute  is  by  no  means  an  exception 
to  that  rale.  However^  I  am  not  about  to  inflict 
upon  you  a  long  speech,  beqiuse  I  fed  that  it  is 


very  improper  to  do  so  after  dinner.  At  the  same 
time  I  think  that  we  should  thoroughly  under- 
stand what  our  special  duties  are.  We  have  met 
this  evening  to  commemorate  the  anniversary  of 
an  Institution  which  has  for  its  specific  object  the 

Promotion  of  the  science  of  Horoigv.  I  had  the 
onour  to  be  amongst  the  few  who  started  the 
Horolo^cal  Institute.  I  was  one  of  its  first  mem- 
bers: mdecd  the  card  I  now  hold  bears  the 
"No.  1."  Our  simple  object  was  to  revive  a 
science  which  did  and  does  appear  to  be  on  the 
wane,  simply  from  a  want  of  instruction,  and 
because  the  manufacture  is  now  conducted  on  the 
same  principles  which  must  govern  the  production 
of  articles  of  ironmongery  rather  than  those  which 
should  be  followed  m  the  maldng  of  sdentifle 
instruments.  Our  object,  then,  is  to  promote  the 
true  science  of  Horology;  to  afford  facilities  for 
obtaining  information  with  regard  to  those  prin* 
ciples  which  must  govern  the  construction  of  the 
instruments  with  which  we  have  to  do.  But  we 
must  remember  that  the  onlv  way  by  which  this 
can  be  done  effectually  is  for  those  who  have 
some  thoughts  about  it,  joining  together  heart  and 
hand  to  promote  the  object.  We  must  remember 
that  the  only  way  by  which  we  can  promote 
science  is  by  association.  You  and  I  may  have  a 
certain  amount  of  knowledge  upon  a  subject,  but 
if  we  wish  to  apply  it  to  a  great  and  good  object 
we  must  join  tc^ether  for  that  purpose.  There- 
fore associations  are  formed  in  all  branches  of 
science,  and  there  is  especial  need  for  one  in  our 
own  trade;  for  it  reomres  far  more  skill  to  con- 
struct a  watch  or  clock  properly  than  to  make  any 
known  scientific  instrument.  We  know  that  the 
astronomer  could  not  get  on  very  well  without  the 
watch-makers,  and  consequenQy  we  find  that. the 
most  eminent  astronomers  have  always  been  more 
or  less  engaged  in  the  construction  of  watches  and 
clocks.  I  do  not  mean  that  they  have  dealt  with 
them  in  the  ordinary  acceptation  of  the  term,  but 
they  have  all  studied  the  cx)nstruction  of  time- 
keepers, and  have  all  endeavoured  to  improve  or 
adapt  them  to  their  own  purposes.  Improvement 
in  the  one  branch  of  practical  science  has  always 
led  to  discoveries  in  the  other;  and  hence  we  find 
that  astronomy  and  horology  have  alwavs  gone 
together.  In  the  present  day  we  find  horoloey 
and  electricity  united.  We  find  them  used  for  the 
purpose  of  conveying  time-signals  from  one  pert 
of  the  country  to  the  other  with  the  greatest  ease 
and  certaintjr,  and  we  find,  likewise,  our  own  pur- 
pose served  in  this  respect;  for,  instead  of  going 
through  the  laborious  calculations  necessary  in 
order  to  obtain  exact  time,  by  the  electric  current 
we  can  get  it  to  within  a  few  tenths  of  a  second. 
The  way  in  which  all  this  is  to  be  done  can  only 
be  understood  by  those  who  give  the  matter 
thought,  by  those  who  deem  the  subject  worth 
while  understanding,  giving  their  best  consideni- 
tion  to  how  and  when  this  or  that  is  to  be  dooe.  ■ 
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This  is  especially  our  work  if  we  would  make 
ft  right  use  of  that  reason  with  which  we  are 
blessed.  On  the  present  occasion  I  shall  not 
go  further  into  this  question.  I  hope  we  may  see 
all  those  who  love  tne  art  joining  the  Institute ; 
all  who  wish  to  learn  scientifically  the  true  con- 
struction of  a  watch  or  a  clock ;  who  pursue  the 
art  not  merely  for  money,  and  value  nroncy  not 
for  mere  animal  gratification,  but  who  look  at 
horology  in  an  intellectual  point  of  view,  because 
they  Imow  that  there  is  in  it  a  great  deal  to  be 
learned  worth  learning,  and  much  that  is  worthy 
of  their  attention  as  reasonable  beings.  For  my 
own  part  I  love  horology  not  because  I  get  my 
living  b;^  it,  but  because  it  is  an  art  worthy  of  my 
regard  m  a  scientific  point  of  view.  I  find  as 
much  high  scientific  knowledge  in  the  construction 
of  a  watch  or  a  chronometer  as  I  should  discover 
in  the  erection  of  a  steam  engine,  or  in  the  forma- 
tion  of  a  railway.  Looking,  therefore,  at  the 
article  in  which  we  trade — if  you  please  to  call  it 
a  trade ;  I  prefer  to  designate  it  a  profession — the 
horologist  stands  as  high  in  a  saentific  point  of 
view  as  the  engineer  or  the  medical  man.  I  must 
lay  that  I  exceedingly  rejoice  in  the  existence  of 
the  Horological  Institute,  for  I  recollect  the  amount 
of  hard,  harassing  study  I  had  to  pass  through 
when  a  lad  in  order  to  get  at  anything  like  krow- 
ledge.  1  found  myself  encircled  and  limited  by  trade 
secrets.  Many  days  have  I  spent  in  reading  at  the 
British  Museum,  and  until  daybreak  at  home, 
in  studying  some  particular  point  which  I  felt  to 
be  desirable  for  me  to  know,  so  that  I  might  com- 
prehend the  various  physical  laws  a  knowledge 
of  which  is  necessary  to  enable  a  person  scienti- 
fically to  construct  a  timekeeper.  All  this,  how- 
ever, I  did  cheerfully,  simply  because  I  felt  the 
pleasure  as  well  as  the  necessity  of  it.  This  is  the 
grand  motive  that  should  guide  us  all.  I  know 
that  there  is  a  great  deal  of  jealousy  about  the 
Institute,  espedafly  amongst  the  workmen.  They 
imagine  that  one  of  its  effects  will  be  to  bring 
down  wages.  In  simple  truth  it  does  bear  upon 
the  rate  of  their  remuneration.  K  we  succeed  in 
raiang  the  status  of  the  workman  it  can  only  be 
by  elevating  him  in  knowledge.  It  is  only  by 
that  means  that  we  can  give  him  more  payment 
than  he  has  at  present.  I  am  not  one  who  con- 
siders that  excellence  consists  in  cheapness  of  pro- 
duction, but  rather  in  what  the  word  imports — 
excellence  of  production.  I  conceive  that  those 
who  do  best  are  always  entitled  to  be  paid  the 
highest  remuneration.  I  would,  therefore,  say  to 
those  workmen  specially  who  desire  high  wages, 
that  the  great  object  they  have  to  accomplish  is  to 
qualify  themselves  to  do  the  best  work,  and  so  to 
command  the  highest  wages,  instead  of  following  a 
rule  because  their  masters  or  their  fathers  before 
them  did  so.  Gentlemen,  I  shall  not  detain  you 
longer,  because  there  are  many  here  who  have  yet 
to  sj^eak.  I  have  very  great  pleasure  in  ackuow- 
ledging  the  toast,  only  regrettmg  that  a  better 
name  than  my  own  was  not  coupled  with  it. 

The  Ghaieman  then  rose  and  said,  I  am  sure 
after  the  execution  of  the  artist  (Mrs.  Cooper) 
you  have  just  heard  sing,  you  will  all  be  of  opinion 
that  a  Cooper  is  not  a  bad  appendage  to  the 
Horological  Institute.  My  excellent  friend  on  my 
left»  Mr.  Hialop,  who  has  so  well  defined  the 


science  of  horology,  has  said  that  his  name  wai 
put  down  to  the  toast  by  the  CouncO,  and  that  he 
only  ascertained  the  fact  this  morning.  I  am  lore 
we  shall  all  be  of  opinion  that  in  the  multitude  of 
councillors  there  is  wisdom;  and  the  wisdom  of 
the  Council  has  also  been  exhibited  by  their  selec- 
tion of  another  representative  genUeman.  who  ii 
a  most  excellent  friend  of  the  Institute,  and  who 
I  think  I  may  almost  describe  as^  its  founder, 
whose  warm  heart  is  always  prompting  him  to  do 
everything  he  can  to  promote  its  intei^sts.  I  am 
quite  siure  that  the  Council  have  shown  their 
wisdom  in  appointing  Mr.  Johrson  to  retan 
thanks  for  the  toast  I  am  now  about  to  propose— 
"  Success  to  the  British  Horological  Institute." 
The  toast  was  drank  with  loud  applause. 
Mr.  E.  D.  Johnson.— Mr.  Chairman  and  gentle- 
men, it  is  so  usual  to  import  great  insincerity  into 
post  prandial  speeches  that  I  feel  called  upon  to 
ask  you  to  believe  me  when  I  sav  that  I  am  very 
proud  of  this  compliment — all  tne  more  so  firam 
the  compliment  coming  from  the  lips  of  so  good 
a  man  and  so  excellent  a  chairman  as  him  who 
occupies  the  chair  this  evening.  I  ask  you  further 
to  believe  me  when  I  assure  you  that  I  feel  gnii- 
ficd  for  the  horoor  of  being  called  upon  to  reply 
to  this  particular  toast,  seeing  around  me  so  many 
gentlemen  more  able  than  myself  to  do  iustice  to 
the  position  I  now  fill.  It  is  true  that  the  oppor- 
tunity afifordcd  me  of  founding  this  Institute  was 
simply  default  of  activity  on  the  part  of  better 
men.  It  is  true  that  I  have  been  enabled  to  do 
the  state  some  little  service ;  but  when  we  remem- 
bcr  the  dictum  of  a  celebrated  ethnologist  delivered 
considerably  less  than  half  a  century  ago,  and  not 
more  than  a  hundred  miles  from  tLis  room,  to  the 
effect  that  **  one  watch  maker  was  very  much  like 
another  watch  maker,"  I  do  hope  tnat  you  will 
believe  me  when  I  say  that  by  the  manner  in 
which  this  toast  has  been  received,  coupled  as  it 
is  with  my  name,  I  am  repaid  a  thousand-fold. 
Apart  from  the  dry  details  of  the  Institute,  whidi 
is  more  properly  the  business  of  the  Hononr; 
Secretary,  I  should  like— if  I  have  your  permis- 
sion— to  say  a  word  or  two  on  the  present  podtioo 
and  future  prospects  of  this  Institute.  I  think,  in 
the  'Presence  of  such  evidence  as  the  loss  of  the 
j  art  by  France — I  speak  now  of  course  of  the 
practical  part — and  of  its  wondrous  develope- 
ment  in  Switzerland,  there  will  scarcely  be  a  man 
who  would  object  to  the  form  of  this  Institute; 
nay,  who  would  not  accede  to  the  proposition  that 
it  would  have  been  downright  dangerous  longer 
to  delay  its  advent;  still  less  do  I  believe  thit 
now  the  thing  is  established,  and  has  become  a 
prosperous  fact,  there  will  be  found  any  one  to  sty 
that  it  ought  not  to  be  supported.  This  Institute, 
sir,  had  its  rise  in  a  well-grounded  conviction,  p«- 
vading  the  minds  of  a  few  thinking  but  thoronghlj 
practical  men,  of  its  necessity.  That  conviction 
having  been  carried  home  to  their  minds  by  the 
contemplation  of  the  recurrence  of  alternating 
periods  of  depression  and  of  equally  fatal  exalta- 
tion, periods  when  merchant,  exporter,  importer, 
manufacturer,  artisan,  through  all  grades,  dovn 
to  the  very  lowest  and  least  artistic,  were  alter- 
nately either  servile  or  saucy — periods  when  one 
principle,  and  one  principle  only,  seemed  incapable 
of  exception,  that  principle  being  the  ^^Rm 
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sacrifice  of  the  art  to  what  was  supposed  to  be 
personal  adrantages  and  to  crotchets.  We  had 
listened  for  a  great  number  of  years  to  the  spoken 
opinions  upon  the  division  labour,  and  a  great  deal 
has  been  written  upon  the  same  subject.  Very 
few  men  have  been  found  with  sufficient  moral 
courage  to  set  themselves  up  in  oppositio  i  to  so 
well-grounded  a  maxim  of  political  econotty,  and 
thus  it  has  occured  that  all  have  acquiesced  in 
pushing  the  principle  to  an  absurdity — of  pushing 
this  division  of  labour,  as  applied  to  horology,  to 
the  perfecting  the  machine  and  to  the  ruin  of  the 
artist.  I  say  the  riiin  of  the  artist,  I  might  hp.ve 
said  the  abolition  of  the  artist,  for  I  am  strongly 
of  the  opinion,  and  I  know  no  better  words  in 
which  that  opinion  has  ever  been  expressed  than 
those  of  my  respected  friend,  Mr.  Klaftenberger, 
who  emphatically  delarcs  that  it  is  impossible,  and 
we  must  not  expect  to  find  a  good  watch-maker 
who  does  not  love  the  art.  I  subscribe  to  that 
opinio  1,  but  then  I  have  to  ask  where,  amongst 
all  those  who  k  hour  in  this  beauitful  art,  can  you 
expect  to  find  ;.jen  thoroughly  imbued  with  a  love 
of  the  science  while  they  mxist  work  on  ground 
reduced  by  this  division  of  labour  to  absolute  mo- 
notony, and  in  which  the  necessity  for  the  exercise 
of  the  thinking  facuUy  is  reduced  to  a  minimum. 
The  removal  of  this  monotony,  and  the  re-arousing 
of  this  thinking  faculty,  are  the  two  mam  objects 
of  thb  British  Horological  Institute.  In  this 
country,  as  in  some  others,  torture  is  called  **  the 
question,"  and  the  Coimcil  in  the  exercise  of  their 
busiress  are  so:,  etimes  put  to  the  torture  by  ques- 
tions. They  are  asked  by  one  class,  "  What  is 
the  Institute  doing  for  the  benefit  of  those  who 
subscribe  to  it  ?  "  This  seems  a  very  simple  ques- 
tion— end  so  it  is.  The  question  possesses  within 
itself  no  inherent  difficulty  at  all;  the  difficulty 
lies  in  the  fact  that  only  those  incapable  of  appre- 
ciating the  reply  would  ask  the  question.  To 
understand  this  class  it  is  necessary  to  imagine  for 
yourselves,  gentlemen,*  a  number  of  men — a  class 
of  me*i  in  fact — compelled  to  sail  a  long  voyage  in 
a  given  ship;  }ou  will  have  also  to  imagine  each 
member  of  this  crew  presented  with  a  life-belt, 
which  of  course  has  reference  only  to  accident,  or 
to  absolute  shipwreck ;  each  man  has  thankfully 
received  and  feels  really  grateful  for  the  care  and 
forethought  of  the  donor,  while  they  could  not 
understand  and  could  feel  no  gratitude  if  the 
owners  were  to  direct  the  same  amount  of  care  and 
money  to  the  salvation  of  the  sliip  with  which  they 
must  sink  or  swim.  Such  is  the  exact  copy  of  the 
character  of  those  who  ask  this  question.  I  do 
not  make  this  a  reply  to  the  question,  because  we 
have  no  list  of  acts  to  place  before  you — on  the 
contrary,  I  affirm  that  we  have  done  a  great  deal, 
and  intend  to  do  a  great  deal  more.  Allow  me  to 
recapitulate  some  of  our  doings.  We  have  erected 
a  home  for  the  art  of  Uorology ;  you  will  say,  per- 
haps, that  that  is  doing  very  little.  I  assure  you 
I  can  convince  you  that  that  alone  has  effected  a 
great  deal,  for  have  we  not  thereby  redeemed  the 
art  from  that  state  of  vagabondage  implied  in  the 
relegation  of  matters  horological  to  boards  of 
longitude^  to  meetings  of  civil  engineers,  to  astro- 
nomers, to  amateurs?  We  have  a  case  in  point 
where  some  ;l^20,000  was  expended  Avith  very 
little  to  show  for  it  but  a  cracked  bell.    Have  we 


not  established  a  Horological  Journal  ?  Have  we 
no!;  commenced  a  library,  and  founded  a  museum? 
Have  we  not  engaged  the  attention  of  gentlemen 
who  have  not  only  the  power  but  the  will  also  to 
do  good  to  those  whom  they  find  determined  to  do 
good  to  themselves  ?  It  is  true  that  at  the  com- 
mencement of  such  institutions  we  have  to  be 
grateful  for  comparatively  small  benefits,  but  we 
should  in  these,  as  in  other  instances,  be  grateful 
for  small  mercies.  Then,  again,  be  it  remembered 
that  we  have  petitioned  the  Lords  of  the  Admiralty 
for  a  grant  of  chronometers,  with  this  remarkable 
effect,  that  they  have  given  us  one,  and  we  have 
reason  to  hope  that  that  is  but  the  "  thin  end  of 
the  wedge"  into  the  concession  of  more  extensive 
grants  of  the  same  description.  Then,  sir,  I  have 
great  pleasure  in  annomicing  to  you,  and  at  this 
meeting,  because  the  credit  of  the  act  belongs  to 
the  Horological  Institute,  a  fact  which  no  member 
except  myself  is  cognizant  of  at  this  moment, 
namely,  that  as  representative  of  the  Institute  I 
have  this  day  succeeded  in  closing  a  negotiation 
and  completing  arrangements  which  will  hence- 
forth place  Clerkenwell  in  permanent  electrical 
communication  with  the  Royal  Observatory  at 
Greenwich.  (Cheers.)  Anotlier  question  is  asked 
which  is  felt  by  all  as  demanding  a  reply — a  ques- 
tion that  every  member  of  the  Council  feels  to  be 
so  pertinent,  that  I  cannot  do  better  than  give 
you  my  view  of  what  the  reply  to  it  ought  to  be. 
It  is  asked.  How  comes  it  tnat  among  the  men  of 
mark  amongst  horologists  resident  in  London,  there 
are  men  who  perhaps  have  enrolled  their  names  and 
subscribed,  yet  abstain  from  actively  endeavouring 
to  promote  the  interests  of  this  Institute  ?  The 
answer  is,  firstly,  it  is  attributable  to  "  that  second 
nature  that  habit  doth  beget  in  a  man."  Watch 
makers,  chronometer  makers,  and  clock  makers 
have  all  been  so  long  used  to  isolation,  that  they 
have  become  slow  in  appreciating  the  benefits  of 
co-operation.  Then  tnere  is  a  class  reason — a 
class — how  shall  I  designate  them  ?  Allow  me  to 
put  it  as  I  best  can.  There  are  certain  men  in 
the  world,  no  doubt  with  very  musical  souls,  but 
who  would  not  touch  an  instrument  unless  they 
play  first  fiddle;  and  as  everybody  cannot  be 
leader,  but  some  must  consent  to  be  second  in  the 
band,  otherwise  there  would  be  no  music  at  all, 
surely  they  might  be  content  to  follow  those  who 
commenced  the  harmony.  So  as  those  gentlemen 
cannot  all  be  leaders  they  are  content  to  sit  at 
home  and  contemplate  their  own  dignity,  like  a 
Chinese  mandarin  or  an  owl  in  an  ivy  bush. 
Nevertheless  I  have  great  hopes  of  this  classy 
because  there  are  men  of  very  considerable  iiH 
tellect  amongst  them,  and  therefore  I  feel  con- 
vinced that  so  soon  as  they  discover  what  remark- 
ably ridiculous  figures  they  cut,  they  will  see  their 
way  to  come  amongst  us.  To  this  anticipation 
I  must,  however,  append  one  regret ;  it  is  this — it 
was  but  the  other  day  that  those  gentlemen  would 
have  conferred  immense  benefit  by  their  member- 
ship and  co-operation ;  their  presence  would  have 
been  considered  a  great  occasion — I  was  going  to 
say  that  day  has  passed.  The  Institute  is  an 
established  met ;  they  will  now  join  and  work  or 
stay  away  as  they  list ;  they  will  be  received  with 
open  arms ;  but  this  fact  is^ccrtain — the  time  has 
arrived,  or  very  nearly  so^^  yrhesn  office  in  the 
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British  Uorolo^cal  Institute  must  be  considered 
a  distinctive  honour  amon^t  men  connected  with 
the  art ;  that  it  will  be  strongly  contested  for,  and 
none  can  hope  to  succeed  who  hare  not  shown  a 
disposition  to  forward  the  interests  of  the  Institute 
itself,  by  the  contribution  of  time  and  labour  as 
well  as  of  money ;  nay,  more,  I  will  venture  on 
the  present  occasion  to  be  prophetical — I  do  be- 
lieve the  time  is  not  far  distant  when  no  solid 
horological  reputation  will  be  to  be  established 
without  its  sanction,  I  will  not  say  arbitrarily, 
but  when  it  will  be  regarded  as  a  man's  *<  guinea 
stamp "  the  fact  that  he  belongs  to  the  British 
Uorolof(ical  Institute. 

Mr.  R.  D.  Johnson  again  rose  and  said.  Gentle- 
men, when  an  institution  was  formed  some  few 
yean  ago  bearing  the  same  relation  to  a  particular 
science  as  I  contend  this  does  to  the  chronometric 
art,  it  was  doubted  by  many  whether  it  would  not 
expire  in  its  infancy  for  want  of  funds,  arising 
firom  the  absence  of  well-known  and  respected 
names.  I  allude  to  the  Institute  of  Civil  Engi- 
neers. I  do  believe  in  that  day  that  that  Institute 
was  saved  by  one  man,  Telford ;  but,  at  any  rate, 
Telford  accepted  the  invitation  of  a  few  young 
men  in  the  profession  to  preside  over  their  Insti- 
tute, and  so  made  the  Institute  of  Civil  Engineers, 
and  laid  the  foimdation  of  the  present  beautiful 
superstructure.  The  Horological  Institute  was 
in  predsely  the  same  position  at  its  outset.  We 
have  received  at  the  hands  of  a  gentlemen  present 
benefits  of  a  kindred  description.  Doubt  will, 
imquestionably,  always  pervade  the  early  councils 
of  tnose  who  have  commenced  a  new  movement ; 
but  no  man's  name  comes  before  us  so  prominenUy 
— ^perhaps  I  ought  not  to  say  prominently,  because 
it  comes  up  so  uniformlv — as  that  of  Mr.  Valen- 
tine Knight.  We  all  felt  that  in  him  we  had  a 
man  of  ability  and  of  admirable  qualifications  for  a 
chairman — ^firom  whom  envy,  hatred,  and  malice 
were  shut  out,  in  conseauence  of  his  separation 
from  the  interests  of  otner  men  connected  with 
the  art  of  horology.  That  gentleman  has  not 
disappointed  our  expectations;  and  I  therefore 
call  upon  you  to  give  expression  to  our  feeling  to 
that  effect.  He  has  been  our  President  from  the 
first.  I  do  not  know  a  name  that  will  be  more 
cordially  remembered  by  those  who  look  up  to 
him  as  having  conferred  the  greatest  amount  of 
benefit  upon  the  Institute  than  that  of  Mr.  Valen- 
tine Knight,  our  present  worthv  chairman.  I 
trust  that  as  long  as  he  lives^  Clerkenwell  in  parti- 
cular will  take  care  that  no  other  man  occupies 
hb  seat.  In  the  first  instance  I  was  prepared  to 
oppose  him  as  President,  but  I  did  not  vote  even 
for  my  own  proposition,  upon  grounds  that  have 
resulted  in  the  conviction  that  he  is  the  man  who 
carries  the  largest  amount  of  suffrage ;  and  as 
lon^  as  he  condescends  to  accept  the  presidential 
chair,  not  only  will  I  vote  for  him — I  do  not  hold 
with  the  use  of  influence  at  elections — but  I  do 
believe  that  I  shall  be  credited  when  I  say  that 
I  shall  find  a  large  number  of  persons  to  vote  for 
him.  It  is  my  pleasurable  duty  to  propose  the 
health  of  a  gentleman  so  well  known — a  man  who 
makes  himself  loved  wherever  he  appears. 

llie  toast  was  drunk  with  great  enthusiasm. 

The  Chairman. — Gentlemen,  I  am  sure  that  1 
ought  to  feely  as  I  do,  most  deeply  grateful  for  the 


kind  manner  in  which  you  have  been  pleased  to 

receive  the  toast  which  has  been  so  euboratdy 

proposed  by  my  excellent  friend   Mr.  Johnson. 

He  has  used  the  word  "  condescennon "  in  refier- 

ence  to  my  acceptance  of  the  ofiice  of  Prendent  of 

the  Institute.    I  shall  never  deem  it  condescensioQ 

on  my  part  to  do  what  I  possibly  can  to  promote 

the  interests  of  any  society  which  tends  to  the 

welfare  of  the  parish  of  Clerkenwell,  and  more 

particularly  of  the  watch  trade.    I  can  only  say, 

gentlemen,  that,  having  spent  many  years  of  my 

life  within  that  district,  and  having  taken  some 

money  out  of  it,  I  should  be  ashamed  of  mysdf 

if   I   looked   back   without  having  a  feeling  of 

kindness  and  good  fellowship  towards  those  with 

whom  I  was  formerly  associated;  and  until  the 

last   day  of  my  life   I  assure  you   that  I  dudl 

have  very  great  pleasure  in  forwarding  the  interesti 

of  all    the  societies  connected  with  the  parish. 

As  long  as  I  am  spared,  and  am  enabled  to  jcnn 

your  efforts,  in  any  shape  whatever,  either  as 

chairman,  steward,  or  anything  else,  it  will  always 

afford  mc  very  great  pleasure.    The  Horological 

Institute  I  regard  as  a  society^  of  very  great  im* 

portance.     It  is  a  new  institution  in  tnis  countiv ; 

but  I  believe  there  is  not  a  man  in  the  trade  who 

ought  to  feel  satisfied  until  he  has  enrolled  himsdf 

amongst  its  members.    In  my  opinion,  its  daims 

extend  even  beyond  the  trade     Every  wearer  of 

a  watch  owes  much  to  the  profession  of  horology. 

There  is  no  man,  whatever  be  his  education,  wd» 

IB  not  indebted  to  it ;  no  lady,  let  her  engagements 

be  what  they  may,  whether  with  the  dress  mdrar 

and  nulliner,  or  with  the  young  gentleman  who  it 

her  sweetheart,  who  is  not  under  obligations  to  the 

maker  of  her  watch.    We  are  all  dependant  upon 

time— it  is  the  great  principle  of  life.    Vntbonl 

a  good  watch  where  should  we  be  ?    I  reallv  thbdc 

that  the  public  at  large  ought  to  consider  tUi 

matter.    I  should  not  be  ashamed  to  say  to  a  msa 

I  met  in  the  street,  "  Sir,  you  ought  to  put  your 

hand  in  your  pocket  and  subscril^  to  the  Horob- 

gical  Institute.    It  is  a  dutv  you  owe  to  society 

and  to  jroursclf."    I  hope  that  we  shall  find  tlie 

Horological  Institute  supported  by  every  member 

of  the  trade,  and  that  every  man  who  has  even  a 

common  watch  will  g^ve  a  donation  to  it,  and  that 

all  those  who  can  afford  to  wear  a  good  one  will 

feel  it  their  duty  to  become  annual  subscribers  to 

the  British  Horological   Institute.     I  tiiank  yoo, 

gentlemen,  for  the  compliment  which  you  have 

paid  me,  and  I  assure  you  that  I  shaU   always 

feel  a  lively  interest  in  the  Institute,  and  in  everv- 

thing  which  tends  to  promote  the  wdfare  of  the 

watcn  manufacture. 

The  Chairman. — Gentlemen,  no  well-regulated 
society  can  get  on  without  Trustees,  and  therefioie 
wc  have  appointed  some  for  thb  Institute.  It  so 
happens  that  I  am  one  of  them,  although  I  bdieve 
I  do  not  often  attend ;  but  we  have  amo  a  gentle- 
man present  vrho  has  done  good  suit  and  service 
to  it.  I  believe  he  is  one  of  the  most  Taluabk 
members  you  have.  I  beg  to  propose  the  healtk 
of  the  trustees,  coupled  with  the  name  of  Mr. 
Thompson. 

The  toast  having  been  drank, 

Mr.  Thompson,  in  responding  to  it,  said,  Ifc. 
Chairman  and  gentlemen,  my  friend,  Mr.  Hislopk 
has  pleaded  as  an  excuse  for  not  hdng  ptqptitd 
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properl^f  to  address  you,  that  he  did  not  know 
until  tus  morning  that  his  name  would  be  coupled 
with  the  toast.  I  have  still  a  stronger  claim  to 
your  indulgence  in  the  fact  that  I  did  not  know 
that  I  should  have  to  address  you  until  I  was 
called  upon  by  the  Chairman  to  speak.  I  thank 
you  for  the  honour  jon  have  conferred  upon  me  in 
drinking  my  health  in  connection  with  tne  rest  of 
the  trustees  of  the  Horological  Institute.  I  feel 
that  its  success  depends  not  so  much  upon  the 
trustees  as  upon  the  Council,  which  is  the  govern- 
ing body.  Tour  Chairman  has  told  you  that  he 
does  not  often  attend  the  meetings  of  the  trustees. 
I  think  that  all  that  we  can  fairly  expect  of  him  is 
that  he  will  meet  us  upon  these  anniversaries,  ajid 
give  us  his  countenance  whenever  his  presence 
may  be  of  use  to  us,  and  that  generous  support 
which  we  know  and  feel  that  his  kindly  diposition 
is  always  inciting  him  to  do.  I,  however,  can 
plead  no  such  excuse  for  non-attendance.  It  is 
true  that  through  your  kindness  I  have  been 
elected  a  trustee,  and  that  I  am,  comparatively,  a 
young  man,  who  has  yet  to  Avork  his  way  on  in  me, 
and  you  might,  therefore,  naturally  expect  from  me 
greater  attention  to  the  duties  of  the  office,  and 
that  I  should  be  more  frequently  at  the  council- 
board  of  the  Institute,  and  be  intimately  connected 
with  its  government.  All  this  might  have  been 
expected  of  me  in  return  for  the  honour  you  have 
conferred  upon  me,  and  yet  I  am  bound  to  confess 
that  I  do  not  my  duty  m  these  particulars.  Not 
that  I  shrink  from  any  obligation  which  may  be 
upon  me  as  trustee.  I  shall  alwa3's  be  prepared 
to  do  my  duty  in  that  office,  which  b  in  fact  to 
give  receipts  and  to  take  charge  of  the  property 
of  the  Institute.  When  the  proper  period  arrives 
for  valuing  the  stock  you  will  find  that  we  have 
done  our  duty  in  that  respect.  Those  duties,  how- 
ever,  are  light,  although  I  should  be  glad  if  the 
Coundl  had  more  frequent  occasion  to  make  use  of 
my  very  slender  ability  in  that  direction.  I  am, 
however,  obliged  to  confess  that  I  am  so  much 
engaged  in  other  ways  that  I  have  very  few  mo- 
ments to  spare.  It  would  give  me  great  pleasure 
to  attend  the  meetings  of  the  Council,  because  I 
feel  that  this  Institute  is  formed  upon  such  a  basis 
that  its  future  success  is  certain.  If  every  mem- 
ber of  the  Institute  would  determine  to  do  all  that 
in  him  lies  to  further  its  objects,  great  results 
might  be  expected. 

The  Chairman.—  Gentlemen,  I  think  that  we 
should  be  guilty  of  a  dereliction  of  duty  if  we 
omitted  to  notice  one  of  the  most  important  class 
of  the  officers  of  the  Institute,  namely  the  Vice- 
I^esidents.  There  is  an  adage  that  nothing  is  so 
easy  as  to  be  mistaken.  My  friend  opposite  me, 
Mr.  Klaftenberger,  has  been  enjoying  himself  for 
the  last  half-hour  with  his  cigar,  and  has  been 
laying  the  flattering  unction  to  his  soul  that  he 
should  not  be  disturbed.  That  is  not  quite  so  cer- 
tain, for  I  have  his  name  down  to  respond  to  the 
next  toast,  «  The  health  of  the  Vice-Presidents." 

The  toast  having  been  drank, 

Mr.  Klaftenberger  said,  Mr.  President  and 
gentlemen,  I  rise  to  return  you  my  sincere  thanks 
for  the  honour  you  have  done  the  two  other  Vice- 
Presidents  and  myself.  1  can  only  tell  you  that  it 
always  gives  me  great  pleasure  to  meet  the  Council, 
and  I  am  sure  that  my  colleagues  in  the  Vice-  i 


Presidency,  Mr.  Cole  and  Mr.  Johnson,  entertain 
similar  feelings.  Since  this  Inititute  was  estab- 
lished a  kindred  society  has  been  formed  at 
Vienna.  I  have  recently  received  a  letter  from 
that  city  stating  the  fact.  Several  of  the  best 
watch-makers  in  that  country  have  become  sub- 
scribers to  the  Horological  Journal,  and  have 
actually  learned  the  English  language  in  order  to 
be  enabled  to  read  it.  It  must  give  us  pleasure  to 
feel  that  our  Institute  has  obtained  such  a  conti- 
nental celebrity,  and  I  trust  that  it  will  continue 
to  flourish  and  to  do  as  much  good  as  possible. 

Mr.  CoLBr— Sir,  I  thank  you  for  the  honour  of 
your  connecting  my  name  with  the  Vice-Presidents 
of  the  Institute.  I  feel  it  to  be  a  high  honour  to 
occupy  such  a  position.  It  will  be  a  great  delight 
to  me  to  see  the  art  of  Horology  extend  to  a  degree 
far  beyond  anything  it  has  yet  attained.  I  hope 
that  by  the  co-operation  of  the  members  of  the  In- 
stitute measures  will  be  adopted  for  that  purpose, 
and  that  good  will  be  effected  beyond  anything  at 
present  contemplated.  To  do  this,  however,  we 
want  the  co-operation  of  all  around  us.  We  know 
that,  as  regards  excellence  in  the  art  of  horology, 
England  is  not  surpassed  by  any  coimtry,  although 
I  must  say  that  in  Paris  remarkable  beauty  has 
been  manifested  in  particular  departments; 
nothing  can  be  more  splendid  or  admirable  than 
the  specimens  which  have  emanated  from  that  city. 
I  particularly  notice  Monsieur  Breguet  as  foremost 
amongst  the  French  horologists,  and  Monsieur 
Leroi  and  others  of  a  corresponding  stamp.  Whilst 
we  recognize  this  excellence  in  foreigners,  we  ought 
not  to  forget  the  admirable  results  wnidi  have  been 
obtained  in  this  country.  There  are  many  such 
instances  which  might  be  referred  to.  We  might 
mention  a  numerous  list  of  names  of  English  watch 
makers  who  have  attained  eminence  in  that  par- 
ticular branch  of  scientific  pursuit,  but  I  leave  you 
to  recall  them  to  mind ;  they  are  sufficient  to  war- 
rant us  in  saying  that  the  talent  of  this  country  is 
not  for  one  moment  to  be  forgotten.  I  have  men- 
tioned the  great  talent  manifested  by  foreign 
manufacturers,  but  I  hope  that  it  will  eventui^y 
turn  out  that  by  the  establishment  of  this  Institute 
at  a  period  particularly  coincident  with  that  of  the 
French  Institute,  and  hy  the  conjoined  influence  of 
the  two,  peat  results  will  be  attained.  I  trust 
that  a  spirit  of  friendship  will  always  subsist  be^ 
tween  them. 

The  Chairman. — Gentlemen,  there  is  one  other 
officer  whom  we  are  bound  to  recollect  upon  such  an 
occasion  as  this,  and  that  is  our  friend  the  Trea- 
surer, who  is  entitled  to  our  thanks  for  the  exer- 
tions he  has  made,  and  for  the  interest  he  has  always 
taken*  in  the  welfare  of  the  Institute.  ^  I  trust 
that  he  has  received  that  support  in  his  depart- 
ment whid^  he  is  fully  entitled  to ;  but  if  he  has  not 
it  is  not  lus  fault,  and  it  is  our  duty  to  help  him. 

The  toast  of  "  The  Treasurer  and  Officers  *' 
having  been  drank  with  all  the  honours. 

Mr.  Webd  rose  and  said,  Mr.  Chairman,  I  have 
to  thank  you  for  the  verjr  kind  way  in  which  you 
have  brought  my  name  before  this  meeting ;  at  the 
same  time,  I  feel  some  little  regret  that  it  has  not 
fallen  to  other  hands  than  mine  to  respond  to  the 
toast.  I  thank  you  kindly,  not  only  for  myself, 
but  for  the  Council,  whose  names  have  been  joined 
in  the  toast.    There  is  no  mistake  in  ttiefact  that 
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tbe  ffentlemen  componDg  that  body  do  work  hard, 
•ad  Drbg  a  rast  amount  of  talent  to  bear  in  the 
•dminiatration  of  the  affairs  of  the  Institute. 
Without  their  assistance  we  should  not  have  been 
here  to-night,  or  have  had  the  privilege  of  calling 
upon  vou,  sir,  to  preside  over  us.  Qentlenien,  in 
your  Kindness  you  have  thought  proper  to  elect  me 
u  your  Treasurer,  and  I  ask  you  in  return  to  do 
me  the  favour  to  give  me  a  certain  amoimt  of  work 
to  do,  because  I  have  always  been,  to  use  a  some- 
what vulgar  phrase,  a  working  man;  and  in  what- 
ever position  ^ou  think  proper  to  place  me,  I  simply 
ask  you  to  give  me  work  to  do.  It  may  fairly  be 
said  that  this  Institute  has  become  an  established 
fiict.    Although  I  am  ready  to  admit,  and  I  believe 

Ci  will  all  agree  with  me  in  the  remark,  that  it 
now  attained  such  a  position  that  it  cannot  die, 
yet  if  not  properly  supported  it  may  linger  on  in  a 
certain  stage  of  existence,  which  you  as  its  friends 
would  not  wish  to  see  it  remain  in.    I  am  not  here 
to  make  a  speech,  because  we  have  plenty  of  room 
for  that  in  the  Council  meetings.    Perhaps  you 
will  allow  me,  on  this  the  first  opportunity  I  have 
had  in  mv  position  as  your  treasurer  of  addressing 
the  members,  to  call  upon  those  present  to  support 
me  in  it.    I  have  no  widows  or  orphans  to  plead 
for,  but  I  have  to  call  upon  you  to  support  an 
Institute  upon  which  the  prosperity  of  your  trade 
materially  aepends ;  and  the  success  of  which  will 
prevent  many  widows  from  suffering,  and  many 
workmen  from  being  obliged  to  seek  the  aid  of 
charity.    I  know  tlmt  the  Institute  contains  the 
germ  of  that  future  prosperity  of  the  watch  trade 
which  will  prevent  the  rising  generation'of  opera- 
tive horologists  from  having  recourse  to  eleemosy- 
narjr  relief.    It  has  now  been  placed  upon  such  a 
basis  that,  if  rightly  supported,  it  will  train  up 
young  watch-makers  upon  more  scientific  princi- 
ples than  hitherto,  and  enable  them  to  develope    very  strongly  represented  in  t&eir  Institute^  that 


their  talents  far  beyond  what  their  predecessors 
were  enabled  to  do.    It  will,  moreover,  train  them 
up  to  labour  not  onl^  for  their  own  benefit,  but 
for  the  welfare  of  their  fellow-men.   I  believe  that 
all  the  operations  of  this  Society  will  work  to- 
gether for  good.^   There  are  many  institutions  in 
this  country  which  have  really  something  objec- 
tionable in  them,  but  you  will  pardon  mc  for  say- 
ing— it  may  be  a  partiality  or  weakness  on  my 
part — ^that  the  principles  upon  which  this  Institute 
u  founded  are  really  unobjectionable.    If  proper 
exertions  are  made  by  you,  gentlemen,  this  must 
be  one  of  the  most  successifm  associations  in  the 
metropolis.     There  is  an  old  adage  that  <<  God 
helps  those  who  help  themselves,''  and  no  senti- 
ment could  apply  better  to  our  own  position  as 
watch-makers.    If  we  only  pull  together  and'help 
one  another,  I  am  quite  convinced  that  there  are 
many  gentlemen  of  sdentific  attainments  who  will 
then  be  ready  to  come  forward  and  assist  us.    We 
aave  amongst   us   to-night   gentlemen   of  high 
scientific  reputation  who  have  come  from  various 
parts  of  the  country  to  testify  their  interest  in  our 
welfiure.    I  hope,  g^entlemen,  that  you  will  pardon 
me  in  thus  travelling  somewhat  beyond  the  strict 
Emits  of  the  toast,  from  which  the  enthusiasm  of 
the  moment  has  somewhat  carried  me.    I  have 
two  pockets,  but  I  assure  you  that,  as  Treasurer^ 
they  are  not  too  fulL    I  hope  tkat  before  long,  in 


turned  into  silver,  and  the  sQver  into  gold,  and  that 
you  will  throw  a  large  amount  of  woric  upon  your 
Treasurer,  and  then  those  who  have  jmued  the 
Institute  late  will  regret  that  they  did  not  do  so  at 
an  earlier  period. 

The  CnAiiuiAN. — Gentlemen,  the  next  toast  I 
have  the  honour  of  proposing  is,  **  The  YisiUm," 
All  the  watchmakers  of  Clerkenwell  may  oonnder 
themselves  a   Clerkenwell  family;    but  still  we 
have  room  for  outsiders,  and  we  do  not  care  how 
many.     We  have  to-day  the  honour  and  pleasure 
of  having  among  our  visitors,  Mr.  C.  V.  Wattu^ 
Mr.  Benet  Woodcroft,  and  Mr.  Roberts  of  Man- 
chester,   gentlemen    whose  names  are  too  wdl 
known  in  the  scientific  world  to  need  any  com- 
ment from  me.     My  excellent  friend  on  my  kft, 
Mr.  Hislop,  alluded    to    the  connection  in  the 
present  day  between  horology  and  astronomy.    I 
believe  that  the  presence  of  two  of  the  gentlemai 
visitors  rather  tends  to  prove  the  truSi  of  thd 
assertion.    Long  may  the  arts  and  sdenoes  go 
hand  in  hand.     Gentlemen,  I  beg  in  your  name  to 
thank  our  friends  for  their  attendance  here  to-day, 
and  to  call  upon  you  to  join  me  in  drinking  that 
healtlis. 
The  toast  having  been  drunk, 
Mr.  C.  V.  Walkeb  rose  and  said,  Mr.  Chair- 
man and  gentlemen,  I  assure  you  that  I  appre- 
ciate most  highly  the  honour  you  have  done  me 
in  inviting  me  to  this  festive  meeting,  and  dso  for 
associating  my  name  with  the  toast  of  the  Visiton. 
I  am  no  more  than   an  intruder  amongst  yoa 
(No,  no.)    I  am  almost  an  interloper.    (No^  no.) 
I  am  almost  a  wolf  amongst  sheep.    (No,  no.  j  I 
heard  of  your  attempts  to  call  this  society  mto 
existence  at  an  early  day,  and  I  assure  you  I 
appreciated  your  efforts  very  highly  indeed.  I  con- 
sidered that  while  the  civil  engineering  body 


there  was  a  large  amoimt  of  engineering  taleat 
required  in  the  art  of  horology,  and  which  needed 
for  its    encouragement    and    devdopement   the 
establishment  of  such  an  Institute  as  tnis.      I  M 
sure  that  the  science  of  horology  will  be  advanced 
by  it,  and  I  hope  that  the  day  will  come  whoi  the 
workmen  will  feel  how  essential  it  is  to  their 
interests.  I  have  a  model  workman  in  my  emjdov, 
and  he  also  is  an  interloper  in  your  bunness.    He 
has  made  a  clock,  and  I  think  that  he  would  not 
be  ashamed  to  place  it  by  the  side  of  some  whidi 
your  workmen  produce.    He  was  originally  merdy 
a  country  gardener.    I  found  him  engaged  at  a 
check-taker  at  a  railway  station.    I  h^im  that  he 
was   in   the  habit  of  spending  his   evenings  in 
repairing  clocks  and  watches.    He  has  never  been 
in  anv  shop,  but  he  has  taught  himself  by  cleaning 
Dutch  clocks  and  such  like  instruments.  I  pxesseS 
him  into  my  service  in  the  telegraphic  instrument 
.department.    At  the  present  moment  he  is  ocea- 
pied  in  making  clocks  and  repairing  watches.    I 
should  only  be  proud  to  see  all  workmen  placed  in 
the  position  of  that  man,  who  by  his  industry  and 
thrininess  has  been  enabled  to  purchase  for  him- 
self a  couple  of  houses  since  he  has  b^n  with  me. 
I  have  been  assisting  in  obtaining  a  key  to  the 
middle  passage  between  the  Royal  Observatory  at 
Greenwich  and  this  great  metropolis.    No  doubt 
there  are  many  present  who  are  Fdlows  d  the 
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published  reporta  of  last  month,  in  the  notes  npon 
eleetridtj,  that  they  have  succeedeiL  in  making 
those  keys  work,  and  that  the  Astronomer  Royid 
will  apply  them  for  the  purpose  of  communicating 
time  to  other  parts  of  the  country.  We  have 
taken  g^reat  pains,  not  simply  in  communicating 
the  subject  of  signals  for  comparing  clocks  here 
with  Greenwich  time  and  at  Liverpool,  but  the 
Astronomical  Society  have  taken  steps  to  have  it 
applied,  not  as  a  motive  power  for  clocks,  not  as 
a  substitute  for  springs  and  weights,  but  for  that 
for  which  it  will  be  of  essential  service— the  con- 
trolling of  clocks.  Means  have  now  been  afforded 
of  showing  the  time  day  by  day,  week  by  week, 
and  month  by  month,  by  the  standard  clock  at 
the  Royal  Observatory.  There  is  a  large  body  of 
eminent  naen  connected  with  the  construction  of 
this  ingenious  machine.  If  I  could  throw  out  a 
lunt  to  them  I  would  advise  them  to  bide  their 
tune  and  watch  for  the  construction  of  some  great 
building  where  there  are  some  thirty  or  forty 
docks,  and  take  an  opportunity  to  break  through 
the  old  routine,  and  not  use  the  common  clo(^ 
with  which  we  are  so  familiar,  which  keep  no  time 
at  allf  but  those  which  will  indicate  a  small  frac- 
tion of  a  second.  We  will  now  be  enabled  to 
come  into  Clerkenwell  with  the  correct  time.  Mr. 
Johnson  has  told  you  that  he  has  completed  his 
part  of  the  arrangement  to  allow  the  signals  of 
the  Royal  Observatory  to  come  into  Clerkenwell. 
The  iMurt  of  the  arrangement  between  myself  and 
the  Astronomer  Royal,  the  connection  between  the 
Obeenratory  and  the  South  Eastern  Railway  has 
been  completed  more  than  twelve  months.  We 
have  been  receiving  your  signals  at  London-bridge 
twice  a-day  for  many  months  past.  If  Mr.  John- 
ton  will  allow  me  to  take  a  week  or  ten  day's 
rest,  and  will  communicate  with  me  on  my  return, 
I  win  assist  himjn  joining  up,  and  no  aoubt  the 
object  so  long  desired  will  be  accomplished, 

Mr.  WooDCBOFT. — All  that  I  have  to  say  is 
that  I  widi  very  e^eat  success  to  the  Horological 
Institute,  and  whatever  I  can  do  to  promote  its 
prosperity  I  shall  be  happy  to  do.  1  thank  you 
lor  the  honour  you  have  done  me  in  coupling  my 
name  with  the  toast ;  but  all  I  can  say  is,  with 
Mr.  Walker,  that  I  am  an  interloper  amongst 
yon. 

The  CaAiBMAK. — ^We  do  not  understand  the 
term  here. 

Mr.  RoBVBTS. — I  thank  you,  gentleman,  for 
the  kind  way  in  which  you  have  received  my 
name.  I  am  not  connected  with  horology.  I 
amuse  myself  a  little  now  and  then  with  clocks. 
I  shall  be  very  happy  to  do  all  I  can  to  forward 
the  interests  of  the  Society.  I  do  not  know  what 
I  can  do  better  than  furnish  it  with  a  copy  of  a 
Table  I  made  on  the  Expansion  of  Metals  under 
different  Temperatures,  and  also  of  Woods,  on  a 
much  broader  scale  than  is  ordinarily  used  by 
sdentific  men.  Instead  of  having  pieces  of  metal 
6  or  even  1^  inches  long  to  test  the  ezpinsion,  I 
use  them  16  feet  long,  and  the  expansion  is 
recorded  to  the  one-hundredth  part  of  an  inch 
in  that  length.  My  scale  shows  very  differently 
to  tkeir's,  therefore  one  or  the  other  of  them 
most  be  wrong.  Another  thing  which  I  found 
was  tkis,  that  there  are  no  two  metals  which 
will  foit  to  make  a  compensation  pendolum  so 


well  as  steel  and  brass.  The  reason  is,  that 
they  have  no  regular  increase  in  their  length 
with  regular  increase  of  temperature.  If  you 
raise  the  temperature  to  40  or  50,  the  piece  of 
metal  expands  to  a  certain  extent;  but  the 
expansion  is  very  different  from  50  to  60,  and 
from  60  to  70.  Perhaps  it  would  be  the  con- 
trary; and  instead  of  an  enlargement,  it  would 
be  a  decrease.  Zinc  is  a  very  bad  metal  for 
a  compensation  pendulum.  The  heat  passes 
down  it  irregularly.  Wood  makes  a  very  good 
pendulum  rod,  but  about  once  in  three  times  it 
contracts  with  an  increase  of  temperature.  I  do 
not  know  the  cause  for  that  unless  it  be  the 
altered  state  of  the  atmosphere:  There  is  a 
column  of  air  upon  it,  and  when  it  expands  it 
extends  the  piece  of  wood  laterally,  and  that 
will  contract  it.  However  that  may  be,  the  fact 
is  that  about  one  in  three  times  it  contracts  with 
the  increase  of  the  temperature.  I  made  a  mat 
number  of  experiments  with  various  kinds  of 
woods,  some  of  which  were  varnished  three  or 
four  coats  of  varnish,  and  had  a  strong  polish 
given  to  them,  and  so  forth ;  but  I  found  that  it 
made  no  difference  in  the  woods  whether  they 
were  varnished  or  unvarnished ;  they  do  exactly 
the  same  under  the  same  circumstances.  Glass 
makes  by  far  the  best  pendulum  rod:  it  gives 
you  a  constant  increase  by  increase  of  tempera- 
ture.  I  can  furnish  you  with  tables  of  these  ex- 
pansions if  they  would  be  of  any  service  to  you. 
Mr.  Walker  said  something,  I  think,  about  time- 
.keepers  in  connection  with  Oreenwich  Obser- 
vatory. There  are  two  clocks  in  connection  with 
it  which  are  doing  remarkably  well  indeed.  I 
made  a  drawing  of  an  electrical  dock  in  a  way 
which  I  thought  would  be  an  improvement  over 
those  I  had  seen  before.  It  can  be  easily  impelled 
by  the  pendulum  both  ways;  no  pendulum  will 
keep  time  if  it  is  impelled  downwards.  It  must 
impel  of  itself,  and  have  a  power  to  advanco 
outwards. 

Mr.  Mylne,  the  Honorary  Secretary,  read  the 
following  list  of  subscriptions,  which  had  been 
received  from  gentlemen  present — 

SuBSORiPTioH  List. 

Mr.  VaL  Knight £10  10    0 

Mr.  Jas.  F.  Cole  7    2    0 

Mr.  E.  D.  Johnson     5    5    0 

Mr.  C.  J.  Klaftenberger 2    2    0 

Mr.  E.  J.  Thompson    2    2    0 

Mr.  J.  C.Webb    2    2    0 

Mr.  S.Jackson 2    2    0 

Mr.  James  S  Adams  110 

Mr.  J.  E.  Roberts,  C.  £ 110 

Mr.  £.  Thompson 110 

Mr.  John  Bennett    110 

Mr.  V.  KuUberg  110 

Mr.  H.  Richards  110 

Mr.  R.  Howard 110 

Mr.  W.  P.  Birchall 10    0 

Mr.  F.  RWarman 10    0 

Mr.  E.  Storer  0  10    6 

Mr.  J.  C.  CoUingridge 0  10    G 

Mr.  B.  Stitch    • 0  10    0 

Mr.  F.  Leduse 0  10    0 

Mr.  B.  Schweizw    0  10    0 
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Mr.  R.  Reineker  0  10  0 

Mr.  F.  S.  Wilde   0  10  0 

Mr.  W.  Thorns 0  10  0 

Mr.  J.  5usten   0  10  0 

Mr.  W.Davis    0     6  0 

lb,  W.  O.  Wluting 0    6  0 

Mr.  (J.Dunkley   0     6  0 

Mr.  F.  Potter  0    5  0 

Total £46     3  0 


Tlie  Chairman. — After  the  gratifying  infor- 
mation which  Mr.  Mylnc  has  read  to  us,  I  should 
be  ashamed  of  myself  if  I  mitscd  the  present 
moment  in  asking  you  to  join  me  in  drinking  his 
health.  No  Society  has  a  better  friend  than  he  is 
to  the  Institute.  lie  does  not  care  what  amount 
of  trouble  he  takes  in  its  senrice  to  promote  its 
best  interests.  His  services  are  of  a  very  valu- 
able character.  I  am  very  glad  to  find  his  name 
80  well  responded  to,  as  I  expected  it  would  be. 
Individually  I  feel  deeply  indebted  to  the  mem- 
bers of  the  Society  and  to  Mr.  Mylne. 

The  toast  was  drank  with  applause. 

Mr.  Mtlke.— Mr.  President,  Vice-Presidents, 
and  gentlemen.  I  was  not  prepared  at  the 
present  moment  to  respond  to  the  toast  in  any 
way  whatever.  I  thought,  after  the  excellent 
speeches  we  have  heard  this  evening,  that  I  might 
be  excused  from  saying  anything.  1  can  only 
thank  the  President  for  the  way  in  which  he  has 
proposed  the  toast,  and  you,  gentlemen,  for  the 
manner  in  which  you  have  received  it.  As  soon 
as  the  Institute  was  founded  I  became  one  of  its 
members,  and  I  have  subsequently  done  my  best 
to  forward  its  interests.  Smce  I  have  been  in 
office  ta  Honorary  Secretary  I  have  done  all  I 
could  to  perform  its  duties,  and  when  I  leave  it  I 
shall  still  take  the  same  interest  in  the  Institute 
which  I  have  ever  done. 

The  Chaibmah. — You  will  not  be  allowed  to 
leave  it. 

Mr.  Mtlne. — You  can  easily  understand  the 
nature  of  my  engagements,  and  that  I  cannot 
devote  more  than  a  certain  time  to  an  object  of 
this  kind.  If  I  give  you  eighteen  months  you 
ought  to  be  perfectly  satisfied. 

The  Chaibman.— Not  at  all. 

Mr.  Mtlne. — I  shall  be  glad  to  sec  a  gentleman 
before  me  take  the  position.  I  know  that  a  great 
deal  of  the  success  of  an  Institute  of  this  kind 
devolves  upon  its  Honorary  Secretary.  It  is  just 
this — we  have  thirty-five  ofiUcers,  and  what  is 
every.one*s  business  is  nobody^s  business.  I  shall 
do  all  in  my  power  to  induce  that  gentleman  to 
accept  the  office. 

The  Chaibman. — We  have  a  sister  institution 
in  France,  and  I  am  quite  sure  that  every  member 
of  the  British  Horological  Institute  must  feel 
interested  in  its  success.  We  happen  to  have  a 
gentleman  present  who  is  a  member  of  the  French 
Horological  Institute.  We  shall  be  very  glad  to 
welcome  him,  and  hear  from  liim  anything  which 
he  pleases  to  tell  us.  I  will  propose  to  you  the 
name  of  a  gentleman  intimately  connected  with 
the  British  Horological  Institute,  and  who  is  a 
member  of  the  French  Institute  also — Mr.  Cole, 
and  also  the  name  of  Monsieur  Lange.j 


The  toast  was  drank  with  applause. 

Mr.  Cole.—  Sir,  I  have  had  the  hononr  of  hemg 
a  member  of  the  Institute  referred  to  u  vdl  as 
this  from  their  first  commencement^  along  with 
my  friend  Mr.  Klaftenberger.  Since  that  time  to 
the  present,  I  have  watched  the  proceedings  of  the 
French  Institute,  and  I  have  very  great  pleasure 
in  expressing  myself  favourable  to  all  tnat  has 
emanated  from  either  the  one  or  the  other.  I 
should  very  gladly  sec  them  both  act  in  concert. 
I  have  no  doubt  that  the  correspondence  which 
might  take  place  between  them  under  fricndl?  and 
amicable  circumstances  would  lead  to  a  knowledge 
of  certain  contrivances  in  regard  to  science  on 
either  side.  We  have  had  much  information  from 
their  journal.  We  have  found  them  cxcrciiiDg  a 
great  amount  of  inventive  genius  and  talent.  I 
believe  that  if  a  proper  understanding  was  estab- 
lished between  the  two,  and  a  correspondence  was 
kept  up  between  them,  it  would  do  much  to  ad- 
vance I  he  science  of  horology,  and  a  step  wonU 
be  gained  beyond  anything  which  has  hitherto 
been  attained.  In  connection  with  every  subject 
there  are  very  great  difficulties  to  be  ffot  over, 
and  nobody  knows  anything  about  them  but  prac- 
tical men,  who  have  gone  into  the  inquiry^  and  who 
have  laboured  to  accomplish  certain  eucfs,  and  who 
know  the  difficulties  and  disappointments  which 
arise  in  connection  with  these  pursnits.  All 
jealousies  should  be  thrown  aside  if  poeaible,  and 
a  perfect  union  should  be  established.  I  do  not 
know  bv  what  means  it  can  be  done,  but  if  the 
disposition  is  manifested  the  means  will  soon  be 
devised  of  bringing  it  about. 

M.  Lanob.— Mr.  Chairman,  ladies,  and  gentle- 
men, I  feel  somewhat  astonished  and  flattered 
at  mv  name  being  connected  with  the  toast  jint 
drank.  I  am  so  young,  and  not  being  aecustomed 
to  speak  in  public,  that  really  I  do  not  know  what 
to  say.  Mr.  Cole  has  said  bo  much  about  tke 
French  Institute  that  I  shall  add  nothing  to  what 
he  has  stated,  but  simply  thank  you  in  my  own 
name,  and  in  that  of  all  the  foxeign  watch  maktra 
present.  I  am  sure  that  I  express  all  their  feeUngf 
when  I  say  that  for  the  production  of  a  good  time- 
keeper we  believe  England  is  superior  to  all  other 
countries  in  the  world ;  but  you  must  not  forget 
that  we  watch  makers  have  two  classes  of  cus- 
tomers, one  which  wants  a  real  timekeeper,  and  the 
otlier  which  only  wears  a  watch  for  show.  There 
must,  therefore,  be  certain  manufacturers  who 
will  meet  the  taste  of  this  latter  class.  We  are 
not  here  to  spoil  the  watch  makers  of  England. 
We  appreciate  your  great  talent  and  admire  the 
work  you  produce,  and  wish  that  you  may  succeed 
in  making  all  the  world  believe  that  a  great  thick 
watch  is  much  better  than  a  thin  one ;  but  until 
you  have  done  that  you  must  not  think  us  wrong 
m  fiupplying  the  market  with  those  flat  watches 
which  are  so  much  desired. 

Mr.  RoBEBTS  again  rose,  and,  as  far  as  we 
could  catch  his  observations,  spoke  of  some  part 
of  the  Continent  where  watch  movements  were 
produced  at  TJd.  each.  They  were  made  l^  ma- 
chinery. He  had  seen  an  astronomical  clod^ 
which  was  made  to  work  with  such  prectaion  thst 
no  ordinary  clock  maker  in  Paris  could  apj^oajdi 
it.  He  had  machinery  which  would  form  tLe  tcM 
and  wheels  upon  an  unerring  principle.    He  hd 
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made  a  clock  of  a  cathedral,  tbe  going  motion  of 
which  was  driven  b j  an  eight-ounce  weight  only. 

Mr.  John  Bennett  proposed  "  The  Press," 
coupled  with  the  names  of  Mr.  Farmer,  Editor  of 
the  CUrkenwdl  News,  and  Mr.  Passmore  Edwards, 
of  the  Mechanics*  Maaamve. 

Mr.  Farmer.  —  I  thank  Mr.  Bennett  for  pro- 
posing, and  you,  gentlemen,  for  responding  to  the 
toast  of  the  Press  in  connection  with  my  name  and 
that  of  Mr.  Passmore  Edwards.  Whilst  sensible 
of  its  defects,  I  am  conscious  of  its  merits  as  an 
institution;  and  setting  the  one  off  a^^ainst  the 
other,  I  beliere  that  there  is  a  sufficiently  large 
balance  in  its  favour  to  justify  a  man  in  feeling 
proud  of  his  connection  with  it,  in  however  humble 
a  capacity.  I  shall  not  reply  to  the  toast  in  a 
Dational,  and  much  less  in  an  oecumenical,  point 
of  view,  but  merely  in  its  local  connection  with 
the  Horological  Listitute.  After  having  for 
years  performed  a  somewhat  itinerant  and  agita- 
ting mission  on  behalf  of  free  trade,  it  is  gratify- 
ing to  me  to  be  enabled  to  settle  down  in  the 
latter  portion  of  a  somewhat  long  professional 
life  amongst  a  body  of  highly  skilled  and  intelli- 
gent manufacturers,  who  represent  in  a  remark- 
able degree  the  principles  upon  which  the  great- 
ness of  this  country  so  materially  rests  —  the 
harmonious  combination  of  capital  and  labour. 
It  has  been  said  that  an  educated  people  and  a 
free  press  are  the  Australia  and  California  of 
literary  men.  It  is  my  privilege  to  labour 
amongst  a  people  educated  upon,  to  my  mind, 
the  best  possible  system — that  of  self-reliance, 
and  dependance  upon  individual  exertion  for  the 
making  and  maintenance  of  their  position  in  the 
world;  a  people,  of  the  majority  of  whose  very 
•r  stocracy  —  its  "  trap  "  men,  whether  two- 
wheelers  or  four-wheelers«-it  may  almost  be  said 
that  they  never  had  a  father  before  them,  and  the 
boast  of  whose  independent  operatives  is  almost 
that  they  never  had  a  shilling  in  their  lives  which 
they  did  not  honestly  earn  for  themselves.  As 
to  the  freedom  of  our  local  press,  why  we  acknow- 
ledge no  censorship  but  that  of  an  enlightened 
publie  opinion.  Whatever  affects  the  welfare  of 
Buch  a  community  is  deeply  interesting  to  me.  I 
have  endeavoured  to  the  utmost  of  m^  power  to 
promote  its  charities;  but  at  the  same  time  I  have 
felt  more  anxious  about  the  success  of  that  which 
will  render  charity  to  a  great  extent  unnecessary, 
the  prosperity  of  its  manufactures,  and  I  know  of 
no  institution  which  is  so  adapted  to  bring  about 
that  result  as  the  British  Horological  Institute. 
I  must,  however,  confess  that  I  have  been  disap- 
pointed at  the  amount  of  support  it  has  received 
from  Clerkenwell  specially,  and  from  the  me- 
tropolis fi;enerally.  I  had  hoped  that  by  ^is  time 
the  number  of  its  members  would  have  entitled  it 
to  be  called  a  trade  institution.  Manufacturers 
are  prone  to  charge  upon  agriculturists  the  folly 
of  tenaciously  conserving  to  old  habits  and  obsolete 
customs.  I  believe  that  if  we  were  fi^iven  to  self- 
examination,  we  should  discover  a  beam  in  our 
own  eye  which  it  was  necessary  to  pull  out  before 
we  could  consistently  point  to  that  of  our  neigh, 
bour.  My  experience  of  life,  and  my  reading  of 
hiatory»  convince  me  that  there  is  no  more  in- 
flezibfe  law  of  man^s  being,  whether  in  his  indi- 
yidual  or  associated  capacity,  than  that  if  he  will 


not  bend  his  neck  to  circumstances,  Providence 
will  break  it  for  him,  and  cast  him  aside  as  a 
useless  tool  for  its  purposes.  There  are  two  great 
elements  of  manufacturing  prosperity — excellence 
in  art,  and  production  at  a  cost  which  will  com- 
mand the  world's  market.  I  am  far  from  advoca- 
ting a  Petticoat-laue  mode  of  doing  business,  but 
I  am  convinced  that  the  one  element  is  as  essential 
to  success  as  the  other.  If  a  man  discovered  the 
g^cat  secret  of  alchemy,  but  could  not  produce  his 
gold  at  a  less  cost  than  100«.  an  ounce,  he  would 
have  been  no  benefactor  to  the  world,  and  have 
done  no  good  to  himself.  I  have,  however,  sir,  the 
greatest  confidence  in  a  prosperous  future  for 
Clerkenwell,  derived  from  its  experience  in  the 
past.  If  it  could  hold  its  own  under  such  a  com- 
bination  of  unfavourable  circumstances  as  that  it 
has  had  to  contend  against  lately,  it  is  stable 
enough  to  meet  any  future  storm.  In  India,  the 
militanr  mutiny  and  the  subsequent  passive  rebel- 
lion of  the  civilians  have  almost  annihilated  our 
trade.  Our  shipments  to  Australia  have  been 
stopped  in  consequence  of  its  monetary  crisis. 
With  America  our  commerce  has  for  a  time  been 
well  nigh  destroyed  by  the  secession  movement* 
With  Ohina  we  have  had  an  intercourse  of  blood- 
shed, instead  of  an  exchange  of  products.  Tet 
with  all  these  crippled  sources  of  trade  Clerken- 
well has  been  enabled  to  hold  its  own.  May  she 
not  then  look  forward  to  a  period  of  manufac- 
turing elevation  when  these  temporary  causes  of 
depression  arc  removed?  If  the  new  Imperial 
government  of  India  becomes  a  paternal  rule,  the 
unbounded  resources  of  that  vast  empire  will  be 
developed,  and  we  shall  there  find  some  of  our 
best  customers.  Australia  will  no  doubt  right 
herself  and  become  our  most  flourishing  colony ; 
and  the  mother  country  at  one  end  of  the  world 
and  the  daughter  at  the  other  will  be  reciprocating 
benefits.  America  having  slous^hed  off  her  dis- 
eased members,  will  become  what  she  has  never 
yet  been  as  a  federal  republic,  a  healthy  body 
politic,  and  our  trade  with  her  will  be  increased 
and  placed  upon  a  better  basis.  We  have,  more- 
over, aright  to  look  for  an  abundant  harvest  from 
the  seed  which  is  now  beinf  sown  in  Africa  by 
Dr.  Livingstone.  If  we  make  a  right  use  of  the 
resources  which  will  be  opened  up  to  us,  and 
adapt  ourselves  to  circumstances  as  they  arise,  we 
may  postpone  the  much-  talked-of  visit  of  the  New 
Zealander  to  this  country  for  at  least  a  thousand 
years;  and  then,  according  to  the  calculation  of  aa 
eminent  theologian,  the  world  will  have  arrived 
at  a  period  of  its  history  when  it  need  not  care 
about  the  sale  of  manufactures  or  anything  else— 
the  eve  of  its  own  dissolution. 

Mr.  l*ASSiioRB  Edwards  at  that  late  hour  of 
the  night  declined  to  make  a  speech.  Whatever 
services  the  "  Mechanics'  Magazine**  could  render 
to  the  science  of  horology  would  be  cheerfully 
given  by  its  Editor. 

The  CsAiRM AK  said  that  the  Press  had  been 
proposed ;  he  begged  to  give  the  Volunteer  Press, 
and  propose  the  health  of  his  old  and  esteemed 
friend,  Mr.  Gordon,  the  Editor  of  the  Journal. 

Mr.  Gordon  briefly  responded,  thanking  them 
for  their  kind  compliment,  and  said  that  it  would 
give  him  great  pleasure  at  all  times  to  do  what  he 
could  for  the  Institute, 
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ON   MECHANICS    AND   MATTEE   IN 

MOTION. 

(^Continued  from  page  44.) 

Ox  THE  Pendulum — continued. 

In  all  the  precedini^  statements,  the  eftbcts 
of  friction  have  been  left  out  of  the  question  ; 
it  would,  however,  greatly  influence  the 
result :  since  in  the  case  of  two  bodies  des- 
cending along  unequal  leng^ths  of  the  cycloid, 
the  one  which  traverses  the  longest  space  is 
more  retarded  by  friction  than  -the  other. 
The  most  efltectuad  way  of  getting  rid  of  this 
friction,  is  to  support  the  body  by  a  string 
hanging  from  a  fixed  point,  in  the  manner 
of  a  pendulum.  But  a  body  thus  supported 
would  obviously  vibrato  in  a  portion  of  a 
circle;  and  some  peculiar  means  must  be 
taken  to  make  it  viorate  in  a  cycloid.  The 
very  simple  means  to  be  adopted  depend 
upon  a  pecidiar  property  of  that  curve.     If 
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two  surfaces  be  cut  out  of  the  form  of  half 
cnrcloids  (represented  by  A  B  and  A  C)  and 
they  be  placed  together,  so  that  theu'  ex- 
tremities join  in  A,  whilst  their  other  ends 
B  and  C  are  in  the  same  horizontal  line, 
a  body  P  suspended  frt>m  A  by  a  string  equal 
in  leii^th  to  A  B  or  A  C,  will  oscillate  from 
B  to  0  along  a  curve  whicli  is  not  a  circle 
but  a  cyloid.  From  the  peculiar  nature  of 
this  curve  it  results,  that,  whether  the  oscil- 
lations be  long  or  short,  whether  they  com- 
mence from  B,  P,  or  E,  they  will  occupy  the 
same  time;  since  the  body  will  descend  along 
the  cycloid  in  equal  times,  wherever  it  com- 
mences its  descent ;  and  the  same  law  holds 
good  regarding  its  ascent  on  the  other  side. 
By  such  a  contnvance,  then,  we  might  obtain 
a  pendulum  which  would  be  perfectly  iso- 
chronous— ^that  is,  which  should  oscOlate  in 
precisely  the  same  time  whether  its  move- 
ments be  long  or  short. 

But  though  the  plan  appears  so  simple,  it 
^^aiuiot  be  accurately  put  in  practice :  for  it 


is  impossible  to  find  any  material  fit  to  sup- 
port a  i)endulum,  which  would  not  require 
some  force  (however  small)  to  bend  it  asfainst 
the  two  cycloid  cheeks,  and  which  would  not 
be  in  some  degree  attracted  by  them  when 
brought  into  close  contact.  Hence  the  opera- 
tion of  such  a  pendulum  would  be  sufficiently 
disturbed,  for  its  movements  to  be  less  regu- 
lar than  those  of  a  simple  pendulum  oscilla- 
ting through  small  spaces.  For  if  a  circle 
be  drawn  from  the  ]^>oint  O,  wliieh  is  at  twice 
the  distance  of  A  fi*om  D,  this  circle  will  so 
nearly  coincide  with  tlie  cycloid  for  a  short 
distance  on  either  side  of  the  point  D  (say 
to  E)  that  tlie  movement  of  a  pendulum 
along  that  portion  of  the  circle  will  be  iso- 
chronous, whether  they  be  longer  or  shorter. 
If,  however,  the  oscillations  be  much  longer, 
they  will  cease  to  be  isochronous  :  for  they 
^viU  occupy  a  longer  time,  in  consequence 
of  the  greater  space  to  be  passed  through; 
since  this  greater  length  is  not  com|)ensatcd 
in  the  circle,  as  it  is  in  the  cycloid,  hy  a 
proportionably  greater  inclination.  Hence, 
m  me  construction  of  clocks  of  the  best  kind, 
the  simple  pendulum  is  employed ;  and  it  is 
connected  ^\'ith  the  clock-work  in  such  a 
mamier  as  to  oscillate  through  small  spaces, 
so  that  its  beats  always  occupy  the  same  time, 
whether  they  are  a  little  longer  or  a  Httle 
shorter  than  the  average. 

But  the  slightest  variation  in  the  length 
of  the  pendulum,  that  is,  tlie  distance  of  the 
weight  from  the  point  of  suspension,  influ- 
ences the  time  of  its  oscillation ;  and  thu 
may  be  readily  explained  according  to  the 
law  of  the  descent  of  bodies  along  inclined 
surfaces,  already  stated.  For  it  is  obvious 
that,  since  the  ball  of  a  short  i>endulum  has 
to  move  down  a  much  steeper  curve  tiian 
the  ball  of  a  long  one,  it  must  therefore 
descend  much  faster;  so  that  a  very  sHAi 
diminution  in  the  length  of  the  pendulum,  or 
increasing  the  steepness  of  the  curve  even  in 
a  very  trifiing  degree,  will  dimmTftb  the  time 
of  its  oscillations,  and  though  this  duninuti<Hi 
may  not  be  perceptible  when  two  or  three,  or 
even  twenty  or  thirty  are  counted,  it  beecnnes 
very  evident  when  a  large  number  are 
remstered,  as  they  are  in  a  clock. 

In  regulating  a  clock,  therefore,  we  shorten 
the  pendulum  (by  turning  a  screw  at  the  bot- 
tom, which  slightly  raises  tlie  weight)  when 
we  desire  it  to  go  faster ;  and  lengthen  it, 
by  letting  do^^^l  the  weight 'a  little,  when  ve 
desire  it  to  go  slower.  An  alteration  of  no 
more  than  3- 10th  of  an  inch  will  make  a 
difference  of  5  minutes  a  day  in  Uie  going 
of  a  dock. 

The  proportion  already  stated  to  exist 
between  the  leng^ths  of  pendidums  oscillatiBg 
in  difierent  times — ^that  the  lenjj^  VBzies  as 
the  squares  of  the  times — foUows  nAtanl^ 
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from  the  law  of  the  descent  of  falling  bodies 

— that  the  heights  through  vltich  they  fall 

raty  as  the  squares  of  the  tunes.    Thus  let 

Fig.i. 


A  C  be  a  pendulum  of  any  given  length, 
whose  point  of  suspenaion  is  A,  if  the 
weight  be  let  go  from  B  it  will  descend 
through  the  quarter  of  the  circle  whose 
centre  is  A,  until  it  reaches  its  lowest  point 
C,  after  which  it  will  ascend  as  high  as  B 
on  the  other  side,  if  permitted  to  do  so.  In 
descending  to  C  it  falU  through  the  perpen- 
dicular height  B  D,  which  is  equal  to  A  C, 
say  in  two  seconds.  In  one  second  it  will 
only  fell  through  a  quarter  of  that  height ; 
and  therefore  the  leugth  of  a  pendulum  A  e, 
adapted  (o  describe  the  curve  ft  c  in  half  the 
time  that  is  required  by  A  C  to  traverse 
B  C,  must  be  only  one  fourth  of  A  C. 

The  same  thing  holds  good  with  respect  to 
smaller  portions  of  the  circle.  The  pendu- 
lum A  C  in  moving  from  E  to  C  foils 
through  the  samo  space  E  F ;  and  the  pen- 
dulum A  c,  of  one  fourth  the  length,  in 
moving  from  «  to  c  faJIa  through  c/,  which 
is  equal  to  one  fourth  E  F,  in  half  Oie  time. 
In  the  same  manner,  a  pendulum  must  bo 
four  times  the  length  of  A  C  to  occupy  twice 
the  time  in  describing  any  portion  of  its 
ciirvo  that  is  reqiiired  by  A  C  to  describe  a 
corre.'jpondiug  jTOrtlon  of  its  curve. 
(Tu  bt  cvntiKueJ.) 


Pierre  Jaquet  Droz  was  bom  in  1721, 
at  Chaax  <la  Fondi,  and  died  at  Bicana  in  1T90. 
Amoug  EGveral  rcmarknblo  works,  Droz  constructed 
a,  msgical  and  aslionomical  Clock,  whicb  he  sold  to 
the  king  of  Spain.  Henri  Louis  Jaqnct  Droz,  liis  *od 
anil  pupil,  Iran  l>orn  at  Cliauxdo  Fonds  iu  1752,  nnd 
died  St  Maples  in  1791,  beine  39  jeon  of  age.  He 
worked  with  his  father  at  the  three  other  prinripal 
prodactioni  nhich,  with  the  magical  clock,  made  iho 
repatation  of  theso  tKO  great  artUta  :  namely,  "  The 
Writer,"  "The  Drawer,"  and  "The  Muiician." 
Hq  najed  some  limo  at  London,  whero  he  received 
avery  gratifying  reception  from  the  king  of  Enslond. 
He  iDtended  to  lire  in  this  country,  but  the  climate 
of  Great  Britain  ilM  not  suit  him  Iwttcr  than  that  of 
Cliuux  do  Funds  ;  he  never  recovered.  Being  con- 
iumptivc,  he  vrmt  to  Provence,  aflcrwarda  to  Naples, 
with  the  bope  of  recoTering  hit  Lcallh,  but  it  was  in 


METEOROLOGICAL   OBSERVATIONS, 

Taken  at  9  A.if.,  Jaxuast,  18GI. 

Grvn't  hn  Road, 


TtKMAnKS. 

The  letters  for  the  weather  signify: — 
h,  blue  sky;  c,  detached  clouds;  f,  fogj  m, 
mistorha/n;  o,  overcast  or  dull ;  q,  iqnally; 
r,  rain  ;  b,  snow ;  and  a  letter  is  repeated  to 
denote  much,  as  rr,  much  rain ;  f  f,  thick  fc^. 
liius  on  the  11th  at  9  a.m.  the  weather  was 
foggj-,  but  the  general  state  during  the  day 
was  overcast;  the  31st  commeacoa  with,  at 
9  a.m.,  blue  sky  and  clouds  in  excess,  as  the 
day  wore  on  the  clouds  dispersed,  and  left 
aline  blue  sky;  hence  this  day  was  altogether 
a  very  fine  one. 

With  regard  to  the  character  of  the  wea- 
ther represented  by  these  letters,  it  wotdd 
be  inslmcfive  and  enlightening  for  those  who 
believe  in  prophetic  weather  almanacks,  to 
compare  Ihoii'  predictions  with  these,  the 
actual  states.  It  will  be  seen  that  such  pro- 
phets may  bo  occasionally  right,  but  that 
thfv  are  wrong  about  25  days  out  of 
the' month.  If  matters' wt'nt  the  reveise  way 
might  tolerate  them,  at  least  as  harm- 
less.   An  it  is,  they  are  evidently  notfiing  hut 
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BRITISH   HOROLOGICAL    INSTITUTE, 

35,   NOBTHAMFTON  SqiTABBy  LONDON,  E.  0. 

20th  Mwch,  1861. 

The  great  desirability  of  an  nniform  system  of  measurement  has  long  been 
felt  by  the  mannfacturera  of  chronometers  and  watches.  The  decimal  division  of  the 
English  inch  has  been  partially  employed  in  Britain,  and  the  French  ^'line"  more 
generally  in  France  and  Switzerland ;  but  in  the  majority  of  instances,  mere  arbitrary 
numbers  referable  to  no  standard  whatever  have  been  used,  without  concert,  by  each 
manufiacturer  of  the  various  parts  belonging  to  the  same  piece  of  mechanism. 

Not  only  is  this  want  felt  in  horology,  but  also  in  all  the  smaller  and  more  exact 
machinery  required  in  instruments  of  precision.  On  a  large  scale,  an  attempt  has  been 
made  somewhat  successfiilly  by  engineers,  to  supply  the  need ;  and  a  tolerably  uniform 
system  or  systems  of  measurement  have  been  adopted  in  the  higher  branches  of  the 
engineering  profession.  A  practical  instance  of  the  advantages  arising  fix)m  a  fixed 
gauge,  is  known  to  every  o'ne  in  the  facility  with  which  illumination  by  gas  can  now  be 
effected,  the  various  connecting  screws  being  made  to  the  same  size  and  pitch. 

The  Council  of  the  British  Horological  Institute  have  had  this  matter  under  their 
serious  consideration,  and  they  have,  as  an  initatory  step,  appointed  a  Committee  to 
consider  the  subject  in  all  its  bearings,  and  to  gather  information  for  the  use  and 
guidance  of  those  interested  in  the  question,  without  reference  to  mere  local  interests. 

The  Conmiittee  so  appointed  solicit  assistance  by  correspondence,  suggestions,  or 
information,  the  loan  of  apparatus,  gauges,  &c.,  in  order  to  forward  an  approximation 
to  so  desirable  an  end  as  an  uniform  system  of  notation  and  measurement. 

It  would  be  premature  at  the  present  stage  to  do  more  than  indicate  the  course 
which  may  probably  be  taken  in  this  question.  When  the  first  report  is  sufiiciently 
matured  for  circulation,  it  will  be  desirable  that  corresponding  committees  should  be 
foimed;  and  should  the  proposed  Exhibition  of  1862  be  held,  it  may  form  a  convenient 
opportunity  for  personal  conference  on  the  subject.  Suggestions  as  to  the  best  method 
of  carrying  out  the  object  are  also  solicited. 

By  order  of  the  Museum  Committee, 

W.  HISLOP,  Chaimum, 
GEOBGE  E.  MTLNE,  mn.  See. 

%*  Communications  to  be  addressed  to  the  Honorary  Secretaryi  marked  ''  Museum 

Department." 


SocDSTY  OP  Arts. — The  Thirteenth  Annual  Exhibition  of  Inventions,  of  the  Society 
of  Arts,  will  be  opened  on  the  1st  day  of  April,  and  will  remain  open  every  day  until 
further  notice,  from  10  a.m.  to  4  p.m.  Members  of  the  British  Horolooioal  Institute 
will  be  admitted  on  presenting  their  cards  of  membership. 
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ELEMENTARY   PAPERS 

ON   MECILVNICS   AND   MATTER   IN 

MOTION. 

(^Continued  from  page  91.) 

On  the  Pendttltjm — continued. 

Tho  time  of  oscillation  of  a  penduluin  is 
liable  to  bo  affected  by  changes  of  tempera- 
ture ;  since  almost  all  substances  expand  by 
heat  and  contract  by  cold ;  .and  as  already 
remarked,  a  veiy  slight  alteration  is  suffi- 
cient to  produce  a  decided  difference  in  the 
going  of  me  clock.  In  order  to  prevent  this, 
several  ingenious  contrivances  have  been 
devised,  in  which  the  effect  of  a  change  of 
temperature  on  one  part  is  made  to  counter- 
balfuice  itseK  in  another.  These  are  termed 
compensation  pendulums;  and  those  forms 
in  most  general  use  wiU  be  described  in  the 
treatise  on  Heat.  The  simplest  is  that  which 
is  termed  the  mercurial  pendulum ;  and  its 
construction  is  very  easily  understood.  In- 
stead of  a  solid  weight,  it  carries  at  the 
bottom  a  jar  contaming  mercury.  The 
expansion  of  mercury  is  much  greater,  in 
proportion  to  the  length  of  the  column,  than 
the  expansion  of  the  steel  or  iron  rod  by 
'vrtiich  it  is  suspended ;  and  whilst  the  latter 
expands  downwards,  so  as  to  increase  the 
length  of  the  pendulum,  the  former  expands 
upwards  from  the  bottom  of  the  jar  towards 
the  point  of  suspension.  In  consequence  of 
the  greater  proportionate  expansion  of  the 
mercuiy,  the  rise  of  the  surfSace  of  the  short 
oolunm  in  tho  jar  is  enough  to  compensate  for 
the  lowering  of  the  jar  by  the  expansion  of 
the  much  longer  steel  rod  which  carries  it ; 
so  that  the  centre  of  gravity  in  the  jar  is 
always  kept  at  the  same  point,  and  the 
aotiag  length  of  the  pendulum  remains  the 
same,  therefore,  at  all  temperatures.  A  piece 
of  dry  wood,  however,  has  its  length  so  little 
affected  by  heat  or  cold,  that  a  pendulum 
whose  weight  is  supported  by  such  a  rod,  is 
almost  as  good  as  one  in  which  there  is  a 
contrivance  for  compensation ;  and  in  many 
laige  public  clocks  this  is  the  plan  adopted. 

We  have  hitherto  considered  tho  action  of 
the  pendulum  as  if  its  rod  were  wi^out 
weight ;  and  as  if  the  whole  weight  which 
it  carried  were  concentrated  into  one  point, 
the  centre  of  gravity.  But  this  is  not 
actually  the  case,  and  the  difference  comes  to 
be  of  much  importance.  For  if  we  consider 
the  whole  weight  to  be  made  up  of  a  great 
number  of  separate  particles,  and  these 
to  be  all  suspended  fiom  the  same  centre, 
it  is  obvious  that  they  willnot  all  oscillate  in 
the  same  leng^  of  time,  since  some  of  the 
particles  are  much  further  from  the  point  of 


suspension  than  others.  Suppose  the  weight 
to  be  a  roimd  disc,  like  that  usually  employed 
(which  is  made  thin  at  its  edges,  in  order  to 
be  as  little  obstructed  as  possible  by  the 
resistance  of  the  air) :  then,  if  that  weig^ 
were  cut  across  into  three  parts,  and  these 
parts  were  suspended  by  strings  of  such  a 
length  that  they  would  hang  at  the  sams 
distance  from  titie  point  of  suspension  as 
before, — ^the  middle  ^iece  would  oscillate 
about  in  the  same  tame  with  the  whde 
weight,  whilst  the  upper  piece  would  oscillate 
frkster  and  the  lower  piece  slower.  Thus  we 
see  that  the  connexion  of  these*  parts  into 
one  whole,  makes  the  particles  near  the  point 
of  suspension  oscillate  more  slowly  than 
they  would  otherwise  do,  or  retards  them ; 
whilst  those  more  remote  are  urged  forward 
in  their  oscillations,  by  the  tendency  of  the 
nearer  particles  to  more  rapid  movement 
Or,  suppose  that  a  straight  rod  were  suspen- 
ded at  one  end,  and  set  to  swing  like  a 
pendulum ;  the  oscillation  of  every  separate 
part  of  that  rod  would  be  performed,  if 
suspended  by  itself,  in  a  different  time, 
depending  upon  its  distance  from  the  centre 
of  suspension ;  but  by  their  union  into  one 
solid  mass,  those  that  would  oscillate  slowly 
on  account  of  their  distance  fr*om  the  centre 
are  hastened,  and  those  that  would  oscillate 
more  quickly  are  retarded,  by  the  rest.  It 
is  easy  to  imderstand,  therefore,  that  the 
time  of  movement  of  the  whole  rod  will  be  a 
kind  of  average  of  the  times  in  which  its 
several  particles  would  oscillate,  if  hnng 
separate^  at  their  respective  distances  from 
the  centre  of  suspension;  and  that  there  is 
some  x>oint  of  its  length  in  which  the  several 
effects  will  be  all  balanced,  all  the  partidea 
above  it  having  just  the  same  tenaeni^  to 
move  faster,  as  the  particles  below  it  have 
to  move  more  slowly.  This  point  is  termed 
the  centre  of  oscillation;  and  its  distance 
from  the  centre  of  suspension  is  the  virtoal 
or  acting  length  of  the  pendulum. 

The  place  of  this  centre  of  oscillation  can- 
not in  general  be  found  except  by  intricate 
mathematical  calculation,  or  by  very  carefol 
experiments.  It  may  be  very  near  the 
centre  of  gravity,  or  it  may  be  at  a  con- 
siderable distance  from  it, — ^in  fact  even  &r 
below  the  extremity  of  the  pendulum.  It  is 
veiy  near  the  centre  of  gravity  when  the 
weight  of  the  pendulum  is  heavy  and  tiie 
rod  light ;  so  that  the  quicker  oscHlations  of 
the  part  of  the  weight  above  its  centre  of 
gravity  are  nearly  counterbalanced  by  the 
slower  oscillations  of  the  part  below.  And 
if  the  whole  of  the  weignt  could  be  reallj 
brought  together  in  the  centre  of  gravitr, 
this  would  Be  also  the  centre  of  oacillatioD' 
But  in  the  case  of  a  uniform  stRi^g;fatrod, 
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whose  centre  of  grayilr  is  in  the  middle  of 
its  length,  the  centre  of  oscillation  is  above 
this ;  S)T  if  the  bar  were  cut  across  at  this 
point,  and  each  half  were  suspended 
separately  at  its  previous  distance  firom  the 
centre  of  suspension,  the  upper  half  would 
oscillate  considerably  faster,  whilst  the  lower 
half  would  not  osoUate  much  slower  than 
the  entire  rod.  Hence  when  the  whole  rod 
is  united  together,  the  upper  parts  have  a 
greater  tendency  to  push  on  the  lower  than 
the  lower  have  to  drag  behind  the  latter,  and 
the  time  of  oscillation  is  shorter  than  it  would 
be  if  the  pendulum  had  the  virtual  length 
of  half  the  rod. 


a  A 


»C 


G/ 


; 


.a 


-D 


>  \ 


•0 


"b 


On  the  other  hand,  suppose  the  rod  to  be 
prolonged  above  the  centre  of  suspension, 
then  the  centre  of  gravity  is  raised,  but  the 
centre  of  oscillation  is  lowered.  For  let  A  B 
be  such  a  rod,  and  C  its  centre  of  suspension ; 
then  the  part  A  C  above  the  centre  descends, 
whilst  the  pfirt  C  B  below  the  centre  ascends, 
and  therefore  exactly  counterbalances  the 
tendency  of  the  portion  C  D  (equal  to  A  C) 
to  move  with  the  rest  of  the  rod.  This  is 
evident,  because  if  A  D  were  the  whole 
length  of  a  rod,  supported  upon  the  centre 
C,  it  would  have  no  tendency  to  move,  either 
in  one  direction  or  the  odier,  its  two  ends 
being  equal.  The  acting  portion  of  the 
pendulum  is,  therefore,  the  part  D  B ;  and 
the  centre  of  oscillation,  0,  will  be  that  point 
in  it  at  which  the  tendency  to  quicker  move- 
ment in  the  particles  in  the  upper  portion,  D 
O,  coimterbalances  the  slower  movement  of 
those  in  the  lower  portion,  0  B.  Hence  the 
centre  of  oscOlation  is  much  below  the  centre 
of  gravity,  G ;  and  if  we  increase  the  length 
A  C,  of  the  portion  of  the  rod  above  the 
centre  of  suspension,  we  shall  bring  the 
centre  of  pravity  nearer  and  nearer  to  that 
centre,  whilst  it  throws  the  centre  of  oscilla- 
tion further  and  further  off  towards  the 
lower  end  of  the  rod. 


If  instead  of  a  rod,  we  employ  a  wire  with 
two  weights  upon  it,  the  lower  one  being 
fixed,  and  the  upper  one  sliding  on  the  wire, 
we  have  a  pendulum  which  within  a  very 
small  compass,  may  be  made  to  represent 
pendulums  of  many  different  lengths.  For 
if  the  upper  weight.  A,  be  placed  at  such  a 
height  tn^t  the  centre  of  gravity  is  but  little 
below  C,  ihe  preponderance  of  B  will  be  all 
that  there  is  to  put  the  mass  in  motion.  The 
case  then  closely  resembles  that  of  Attwood's 
Machine;  since  the  greater  part  of  B's 
tendency  to  descend  is  expended  in  causing 
A  to  ascend ;  and  the  remainder  which  would 
oscillate  in  very  short  times  if  left  to  itself 
has  to  move  both  A  and  B  along  with  it ; 
so  that  its  rate  of  motion  is  diminished  just 
in  proportion  as  their  united  bulk  exceeds 
their  difference.  The  more  nearly  the  two 
weights  are  made  to  balance  each  other  the 
less  will  the  difference  be,  and  the  slower 
wiU  be  the  movement. 

Thus,  if  A  and  B  be  each  at  the  distance 
of  9f  inches,  and  B  exceed  A  by  one-eight  of 
their  combined  weight,  then  the  tendency  of 
that  small  quanti^  to  oscillate  in  half- 
seconds  will  have  to  put  in  motion  eight 
times  its  weight,  and  its  rate  will  be  eight 
times  as  slow ;  so  that  such  a  pendulum  will 
really  be  4  seconds  in  going  through  each 
oscillation,  to  perform  iraich  would  require 
a  simple  pendulum  of  (16  X  39|)  626f  inches 
in  length.  Thus  a  pendulum  not  more  than 
a  foot  from  end  to  end  may  be  made  to 
oscillate  in  times  equal  to  those  of  any 
simple  pendulum  from  a  few  inches  to  many 
feet  in  length.  Such  pendulums  are  for 
many  reasons  not  so  certain  in  their  oscilla- 
tions as  those  of  the  ordinary  kind,  being  more 
influenced  by  slight  causes,  such  as  a 
difference  in  the  resistance  of  the  air  at 
different  times;  and  they  cannot  therefore 
be  very  advantageously  employed  for  time- 
pieces. But  ihey  are  usefully  employed  in 
instruments  termed  ^^  metronomes,"  which 
are  designed  to  beat  time  in  the  performance 
of  music ;  and  they  are  extremely  convenient 
for  this  purpose,  since  a  smaU  case  contains 
the  pendulum  and  the  dock  work  that  keeps 
it  in  motion;  and  this  pendulum  may  be 
readily  adjusted,  by  altering  the  place  of  the 
upper  weight,  so  as  to  make  any  number  of 
beats  in  a  minute ;  and  all  modem  music  has 
the  time  in  which  the  composer  intended  that 
it  should  be  played,  marked  at  its  commence- 
ment. 

From  the  laws  of  the  action  of  the  pen- 
dulum which  have  now  been  explained,  it  is 
obvious  that  tiie  material  of  which  the 
weight  is  composed,  has  no  other  influence 
on  the  time  of  the  oscillations,  or  on  the 
length  of  time  they  will  continue  without 
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assistance,  than  that  which  results  from  the 
resistance  which  each  experiences  in  propor- 
tion to  its  weight.  Thus,  suppose  two  balls 
of  the  same  weight,  one  of  lead  and  the  other 
of  cork,  to  be  suspended  by  strings  of  the 
same  length  and  to  be  put  in  vibration,  the 
resistance  of  the  air  would  be  experienced 
by  the  owrkball  in  a  much  greater  degree 
than  by  the  lead  on  account  of  its  much 
ffreater  size;  this  resistance  will  slightly 
diTninifth  the  length  of  each  oscillation,  and 
at  last  it  will  bring  the  pendulum  to  rest. 
Oir,  suppose  that  the  two  balls  are  equal  in 
size,  so  that  the  resistance  of  the  air  is  the 
same;  then  the  cork  ball  will  be  retarded 
most,  because  the  force  with  which  it 
descends  is  less,  and  the  resistance  bears  a 
lai^er  proportion  to  it.  Suppose  the  weight 
to  be  dmunished,  whilst  the  surfiEU^e  remains 
large:  as  when  a  feather  is  hung  by  a 
thread,  and  made  to  yibrate;  the  resist- 
ance is  then  so  great,  in  proportion  to  the 
tendency  of  the  feather  to  descend,  as  almost 
to  overpower  it.  Yet,  if  a  feather  suspended 
by  a  thread  were  made  to  vibrate  in  a  space 
completely  exhausted  of  air,  along  with  a 
ball  of  cork  and  a  mass  of  lead  of  any 
weight,  suspended  by  strings  of  the  same 
length,  they  would  all  vibrate  in  the  same 
times,  and  would  continue  their  movements 
for  as  long  a  period. 

The  vibrations  of  a  pendulum  may  be 
xkiade  to  continue  for  any  length  of  time, 
by  giving  it  at  each  oscillation,  such  a 
sUght  actional  impulse  as  may  serve 
to  make  up  for  the  loss  occasioned  by 
friction  ana  the  resistance  of  air.  The 
object  of  the  weight  and  wheel-work  of  a 
dock  is  to  communicate  such  an  impulse, 
and  also  register  the  number  of  oscillations 
which  the  pendulum  makes.  The  pendulum 
is  connected  with  the  wheel-work  by  a 
peculiar  contrivance  termed  the  escapement; 
this  is  so  arranged,  with  reference  to  the 
highest  wheel,  mat  each  oscillation  of  the 
pendulum  shall  allow  the  wheel  to  move 
onward  by  a  space  equal  to  half  of  one  of 
its  teeth ;  and  mat  the  wheel,  which  is  made 
to  turn  by  the  power  of  the  weight  commu- 
nicated to  it  through  other  wheels,  shall  at 
the  same  time  give  a  venr  slight  additional 
impulse  to  the  pendulum.  This  wheel 
(termed  the  scape-wheel)  is  the  one  on 
whose  axis  the  second's  hands  of  the  clock  is 
placed,  each  revolution  being  accomplished 
m  one  minute  ;  it  is  connected  with  another 
wheel,  which  is  made  to  occupy  60  times  as 
long  in  revolving,  and  this  carries  the 
minute  hand;  and  this  is  connected  with 
another  wheel,  which  revolves  in  twelve 
times  the  period,  and  carries  the  hour  hand. 
Thus,  the  scape-wheel  registers  by  ti^e  hand 


which  it  carries  the  oscillations  of  I3ie  pen- 
dulum up  to  60,  or  one  minute;  the  minute- 
hand  registers  the  number  of  revolutions  of 
the  second-hand  up  to  60,  or  one  hour;  and 
the  hour-hand  registers  the  number  of  rsro- 
lutions  of  the  nunute  hand  up  to  13,  or  xa 
some  clocks  24. 

In  some  clocks,  Hiere  is  an  additiooil 
index  of  the  days;  which  makes  one  rsYO- 
lution  in  a  month. 

(7o  be  eontUuud,^ 


ON  EATING  CHEONOMETEES  IN 
DIFFEEENT  TEMPEEATUEES. 

To  the  Editor  of  the  Horologicai  JommaL 

Sir,  —  In  previous  communications  I 
have  alluded  to  the  importance  of  ratuif 
chronometers  in  different  temperatures;  ana 
I  will  now  endeavour  to  shew  the  necessiij 
of  performing  this  operation.  If  I  can 
aw^en  attention  to  this  subject,  and  induce 
some  of  those  whom  it  may  concern  to  give 
it  more  thought  than  they  have  hitherto 
done,  I  shall  not  have  spent  time  and  labour 
in  vain,  while  they  may  perceive  that  it  \a 
in  their  power  to  promulgate  truth,  advance 
science,  and  perfect  art,  however  humbly. 

Almost  every  one  knows  that  the  chrono- 
meter IB  preeminently  a  nautical  instm- 
ment ;  and  that  the  mariner  relies  upon  it 
for  a  knowledge  of  his  position  on  the 
boundless  ocean.  In  order  that  a  voyage 
may  be  made  with  certainty  and  expedition, 
it  is  necessary  that  the  navigator  should 
know  his  whereabouts  on  the  waters,  almost 
from  hour  to  hour.  Science  gives  him  the 
information,  and  art  furnishes  him  with  the 
instruments  necessary  to  do  this.  By  the 
aid  of  his  sextant,  and  his  nautical  books, 
he  readily  discovers  the  latitude  from  an 
observed  altitude  of  a  celestial  body,  son, 
moon,  planet,  or  star,  when  on  tiie  meri- 
dian. But  the  other  element  of  position, 
lon^tude,  is  not  so  easily  ascertained.  The 
problem  for  finding  the  longitude  oonsists 
m  determining  the  true  mean  time  at  the 
place,  and  the  true  mean  time  at  Qreen- 
wich,  at  the  same  instant.  The  accuracy  of 
the  longitude  depends  upon  the  correctnen 
of  these  respective  times,  since  their  differ- 
ence gives  the  longitude.  The  mean  time 
at  place  is  found  by  an  eas^  caleulati<m 
betsed  upon  an  observed  altitude  of  the  sus, 
star  or  planet, — ^not  on  the  meridian,  but 
when  about  at  least  two  hours  frcnn  the 
meridian, — and  the  latitude  of  the  jdaoa 
When  the  altitude  and  latitude  are  oo/mnAj 
known,  the  time  deduced  will  be  aoourale  to 
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a  seoond ;  but  eyen  a  small  exror  in  either 
or  both,  will  not  affect  the  result  sensibly. 
There  is  therefore  little  difficulty  in  ascer- 
taining the  time  at  the  ship.  The  Qreen- 
wich  time  is  obtained  from  the  chronometer, 
and  the  majority  of  navigators  cannot  find 
it  by  any  other  means.  Nautical  astronomy 
teaches  a  method  of  finding  the  Qreenwicn 
time  by  what  is  called  the  liunar  Problem ; 
but  yeiy  few  navigators  study,  mujch  less 
practise  it.  Indeed  it  is  not  required  by 
the  government  examiners  as  part  of  the 
professional  attainments  of  the  commanders 
of  our  finest  merchant  ships.  It  is  therefore 
not  surprising  that  it  is  very  little  under- 
stood and  scarcely  ever  practised.  Mariners 
are  then,  generally  speaking,  dependent 
upon  the  chronometer  for  me  longitude. 
I^ould  that  flBul  they  would  be  reduced  to 
rely  on  the  results  of  the  '*  dead  reckoning" 
for  their  position  on  the  ocean,  and  such 
reliance,  worn  the  unavoidable  errors  attend- 
ing navigation  by  log-line  and  compass, 
would  render  ocean  navigation  veiy  inse- 
cure and  increase  the  duration  of  yoyages. 

Lunar  observations  are  difficult  to  take, 
and  the  calculation  of  the  Qreenwich  time  is 
tedious,  lon^y  and  laborious.  Only  skilful 
observers,  Tiiio  have  good  sextants,  can  take 
good  lunars.  Only  good  computers  can  rely 
upon  their  calculations.  Much  practice,  botn 
in  observing  and  in  computing,  and  also  in 
using  astronomical  tables,  is  necessary  to 
make  a  eood  'lunarian,"  and  tact  and 
patient  skul  are  equally  necessary  qualifica- 
tions. Yet  it  should  not  be  forgotten  by 
teachers  of  navigation  (who  appear  to  over- 
look the  problem),  as  weU  as  oy  navigators, 
that  lunars  afford  an  excellent  check  on  the 
rate  of  a  chronometer  while  at  sea. 

Captain  Toynbee,  F.B.A.S.,  has  published 
a  pamphlet  on  '^Limar  Bating,"  which 
deserves  careM  study  from  all  persons  con- 
cerned in  nagivation.  By  his  lunar  obser- 
yations  in  a  passage  from  Calcutta  to  the 
Cape  in  1854,  he  found  that,  had  he  de- 
pended on  the  rate  given  at  Calcutta  for  one 
of  his  chronometers,  he  would  have  been  in 
error  110  miles  in  longitude,  and  had  a 
daily  rate  of  7*7  seconds  more  than  the 
trutii. 

The  chronometer  is  intended  to  show 
mean  solar  time.  Could  it  be  made  to  do  so 
accurately,  the  great  problem  of  determin- 
ing the  longitude  at  sea  would  be  settled  for 
ever.  However,  like  all  the  works  of  man, 
it  is  subject  to  error,  and  is  not  perfect. 
Perhaps  it  never  can  be  made  perfect,  r^ever- 
theless  it  does  not  bocomo  us  to  console  our- 
selves with  that  thought,  and  say,  **let 
well  alone."  With  the  chronometer,  as 
with  all  things,  let  our  motto  be,  ^'  from 


good  to  better,  thence  to  best."  Faults  and 
imperfections  are  susceptible  of  amendment 
and  improvement;  and  above  all  things 
they  should  not  be  disguised  or  denied. 
Many  chronometers  are  faulty  in  workman- 
ship; no  chronometer  is  perfect,  howeyer 
good  the  workmanship.  Then  &om  acddent 
or  constant  use,  they  are  all  liable  to  de- 
rangement. From  these  consMterationsy 
therefore,  chronometers  require  the  greatest 
attention  &om  tJiose  who  use  them,  or  they 
may  prove  deceiving  guides.  Chronometers 
are  extensively  employed  in  navigation,  no 
commander  of  a  snip  proceeds  to  sea  now 
without  at  least  one,  while  their  employ- 
ment by  other  persons  is  very  limited.  The 
navigator  readuy  discovers  ^t  his  chrono- 
meter is  by  no  means  an  unerring  guide. 
He  finds  it  to  be  imperfect,  yet  he  mows, 
generally,  nothingof  the  nature  or  cause  of 
its  imperfection.  He  buys  his  instrument  on 
the  faith  of  the  maker,  or  rather  the  reputa- 
tion of  the  seller,  and  it  is  his  constant  practice 
to  entrust  it  to  a  person,  calling  himself  a 
''rater,"  to  have  its  error  determined,  and 
to  take  charge  of  it  while  he  is  in  port 
Considering  that  the  chronometer  is  an  in- 
valuable, almost  an  indispensable  instru- 
ment to  mariners,  in  this  age  of  clipper 
shi^  and  steam  vessels,  making  lone  and 
rapid  voyages,  and  that  few  commanders  of 
merchant  ships  could  find  the  longitude 
without  it,  they  ought  to  take  the  greatest 
possible  precaution  to  assure  themselves  of 
the  degree  of  dependence  which  may  be 
placed  upon  it,  and  to  guard  against  its 
causes  ox  error. 

In  order  that  the  mariner  may  be  able 
to  find  the  Qreenwich  time  from  his  chrono- 
meter, he  is  frimished,  by  the  ''  rater,"  with 
its  daily  gain  or  loss,  which  is  called  its 
raUf  and  is  informed  how  much  it  was  &at 
or  slow  of  Qreenwich  tune  on  a  given  day, 
which  is  its  error.  The  mariner  very  seldom 
takes  the  trouble  to  ascertain  the  error  and 
rate  himself;  in  busy  ports  he  has  not  the 
leisure  if  he  had  the  inclination.  As  is  the 
universal  practice,  he  supposes  this  rate  will 
be  uniform  during  the  whole  of  the  voyage ; 
he  is  not  led  by  the  rater  to  suppose  other- 
wise, and  he  has  never  received,  from  any 
of  his  instructors,  a  knowledge  of  the  scien- 
tific principles  of  the  construction  of  the 
chronometer,  or  of  the  laws  governing  its 
performance.  It  is  high  time  such  instruc- 
tion were  difi^ised  among  sea-faring  people ; 
they  have  been  kept  too  long  unacquainted 
with  the  inperfections  of  their  instruments 
of  navigation.  Makers  and  sellers  of  these 
instruments  must  look  to  it,  for  mariners 
are  begining  to  require  tha4  the  defects  of 
their  instruments  should  not  be  disguised ; 
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and  those  who    act  the  most  straight-for- 
wardly  will  be  the  most  patronized.     Lately 
a  ship-owner  brought    an    action   against 
a  chronometer  maker  for  selling  him  a  defec- 
tive  instrument.    It  was  bought  second-hand, 
but  warranted.     **  When  about  60  days  out 
Ihe  captain  fell  in  with  a  brig,  and  on  com- 
paring notes  with  his  brother  captain,  found 
hirnsmf  more  than  40  miles  out  of  his  reckon- 
ing on    account  of  the  inaccuracy   of  his 
chronometer.     He  subsequently  took  several 
lunars  and  by  their  result  he  was  confirmed 
in  his  opinion  that  the  chronometer  was  not 
to  be  depended  on.     Eventually,  when  some 
days  later  than  he  had  calculated  on,  he 
arrived  at  the  Gape,  he  ascertained  that  he 
was  almost  two  degrees  out  of  his  reckoning." 
It  was  alleged  that  the  chronometer  had  not 
been  regulated  with  sufficient  care,  and  it 
was  stated  that  the  action  was  brought  from 
no    pecuniary  motive,  but  because  ''ship- 
owners were  dependent  for  the  correctness 
of  their  instruments  upon  the  vendors  of 
such  instruments,   and  on  account  of  the 
risk  to  life  and  property  which  might  arise 
from  carelessness  on  their  part.''    Although 
the  verdict  was  for  the  defendant,  the  case 
is  worthy  of  notice,  because  it  shews  the 
increase  of  attention  paid  to  the  correctness 
of  nautical  instruments  by  both  shipowners 
and  mariners.* 

It  is  well  known  to  chronometer  makers 
and  raters,  that  chronometers,  especially 
Budh  as  are  used  in  the  merchant  navy,  can- 
not be  expected  to  keep  the  same  rate 
during  a  whole  voyage,  in  which  a  ship  may 
pass  torough  nearlv  all  changes  of  clunate, 
because  the  rate  alters  more  or  less,  accord- 
ing to  the  goodness  of  the  instrument,  with 
change  of  temperature.  Mariners  should 
therefore  be  furnished  with  rates  found  in 
different  temperatures,  which  can  only  be 
done  by  trial  oy  timeing  the  chronometer  in 
artificial,  as  well  as  in  existing  temperature. 
Without  such  trial,  or  test,  no  idea  can  be 
formed  of  the  variation  of  rate  due  to  altera- 
tion of  temperature,  as  it  differs  much  in 
different  time-keepers.  Such  a  test,  from  the 
first  invention  of  chronometers,  has  been 
applied,  at  the  Boyal  Observatory,  to  those 
purchased  for  the  Boyal  Navy.  For  some 
years  past  the  Liverpool  Observatory  has 
performed  a  similar  service  (but  one  advi- 
sedlv  not  so  severe)  for  the  merchant  navy. 
**  The  advantage  of  such  means  of  proof,  are 
now  also  available  at  Glasgow,  New  York, 
Singapore,    and  other  pla^s.f     It  is  not 


limited  to  the  captains,  and  those  who  de- 
pend on  the  management,  but  it  extends  to 
the  makers  of  the  instruments,  who  may  by 
fair  trial  establish  such  a  reputation  as  will 
tend  greatly  to  their  advantage." 

There  is  now  no  doubt  that  it  is  a  process 
which  should  not  bo  neglected,  and  wDl, 
consequently,  be  more  attended  to.  The 
chronometer  makers  of  London,  now  having 
their  Horological  Institute,  might  surely 
make  some  trade  arrangement  for  having 
an  uniform  test  applied  to  their  productions, 
similar  to  that  afforded  to  the  Liverpool 
makers  by  the  Observatory,  of  the  benefit  of 
which  they  readily  avail  themselves,  having 
found  that  they  cannot  perform  the  test  so 
effectuaUy  themselves,  and  that,  if  they 
could,  they  could  not  afford  to  devote 
sufficient  time  to  it.  For  the  purpose, 
properly  constructod  heating  and  cooling 
apparatus  must  be  provided,  and  the  means 
of  obtaining  true  Greenwich  mean  time, 
established,  which  might  be  by  tel^raphio 
communication  with  Greenwich.  All  this  is 
no  doubt  e3n[>ensive,  but  union  is  strength, 
and  a  wealthy  body  like  the  Horologists  of 
London,  could  have  no  difficulty  on  this 
score.  It  would  certainly  be  beneficial  to 
makers,  if  not  to  sellers,  and  be  the  means 
of  stimulating  improvements. 

The  statistics  of  the  chronometers  rated 
at  the  Liverpool  Observatory  are  certainly 
instructive.  Chronometers  generally  lose  on 
their  rates  in  high  and  low  temperatures; 
and  Mr.  Hartnup's  Tables  shew  that  out  of 
100  instruments,  only  14  grained  on  their 
rates  by  changing  the  temperature  from  60 
to  40  degrees,  and  only  20  gained  on  their 
rates  when  the  temperature  was  raised  from 
60  to  80  degrees,  the  others  all  lost  time  in  40 
and  80.  The  range  of  temperature  for  test- 
ing purposes  need  not  be  lower  than  40  nor 
higher  than  90  degrees,  unless  for  special  rea- 
sons ;  indeed  veiy  few  chronometers  can  stand 
greater  extremes,  for  it  would  seem  that  the 
oil  in  the  works  becomes  thickened,  fflutini- 
zed,  deteriorated,  or  driven  off,  and  me  per- 
formance is  deranged  from  this  cause,  ii  not 
from  others.  I  am  persuaded  that  it  is 
objectionable  to  submit  a  chronometer  to  a 
great  and  sudden  change  of  temperature ;  its 
rate  would  be  different  very  probably,  when 
returned  to  a  given  temperature. 

The  following  Table  will  illustrate  the 
results  obtainable  by  rating  in  various  tem- 
peratures. 


•  Vide  **  Shipping   and  Mercantile  Gazette,"  of    by  Admiral  JFitzroy,  F.R.S. 
17th  December,  1860. 


f  **  Passage  Table,  and  (General  Sailing Dtrectiooi^' 
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A 

B 

0 

D 

E  and  F 

G 

BaOy 

Mean 

DaUy 

Mean 

Duly 

Mean 

Daily 

Mean 

Daily 

Moon 

DaUy 

Moan 

Oam. 

Temp. 

Loss.. 

Temp. 

Loss. 

Temp. 

Gain. 

Temp. 

Gain. 

Temp. 

Gain. 

Temp. 

8. 

0' 

4 

0 

63 

B. 

12-2 

0 

49 

s. 

30 

0 

62 

B. 

0 

'9 

* 

0 

62 

160 

0 

52 

s. 

1-2 

o 

45 

0' 

5 

61 

9-7 

51 

2-9 

63 

•0 

63 

15-8 

53 

1-8 

75 

0- 

6 

60 

10-2 

5; 

2-8 

64 

•2 

63 

♦-1-5 

80 

1-5 

80 

0 

9 

60 

11-2 

51 

2-7 

62 

2 

64 

—1-8 

85 

1-2 

54 

1 

61 

9-5 

51 

2-7 

67 

0 

62 

13-1 

65 

0-8 

53 

5 

58 

7-0 

53 

8-7 

80 

3 

67 

13-9 

60 

1-3 

51 

4 

56 

7-3 

52 

8-7 

85   ^ 

3 

67 

15-7 

56 

1-4 

51 

4 

55 

11-7 

53 

3-7 

85 

0' 

8 

67 

15-0 

67 

1-8 

52 

5 
6 

54 
55 

14'6 
18-4 

52 
55 

2-6 
2-4 

70 
68 

2 
•1 

67 
68 

16-9 

55 

1-6 
1-3 

51 

—  1-5 

53 

50 

"7 

53 

91 

55 

2-3 

67 

2 

66 

-1-8 

55 

1-4 

52 

2 

0 

54 

10-6 

52 

2-2 

67 

'2 

68 

—  8-9 

78 

1-4 

45 

2 

0 

52 

9-2 

50 

2-2 

68 

•3 

67 

—11-5 

83 

10 

40 

1 

9 

53 

8-3 

48 

2-3 

67 

3 

67 

—120 

84 

1-3 

50 

2 

•0 

53 

11-5 

47 

2-4 

66 

'2 

67 

—  20 

55 

1-6 

51 

2 

•1 

54 

17-6 

47 

2-2 

63 

•5 

68 

—  2-4 

55 

1-5 

51 

^  The  Bfinof  sign  indicates  a  losing  rate. 


A,  was  new  and  gained  upon  its  rate  as 
new  chronometers  are  always  found  to  do 
for  firom  two  to  eight  months.  Mr.  Hartnup 
writes,  "this  tendency  to  gain  appears  to 
be  caused  by  a  chancy  which  gradually 
takes  place  in  a  new  balance  spring;  the 
spring  must  be  made  hard  to  insure  good 
performance  and  the  harder  the  spring  the 
longer  the  chronometer  appears  to  ^ain. 
Old  chronometers  with  new  balance  springs, 
gain  as  much  as  new  chronometers." 

B,  had  a  very  irregular  rate  in  the  same 
temperature,  and  was  quite  unfit  for  use  at 
sea. 

Among  the  causes  of  such  irregularity, 
that  of  the  chronometer  being  badly  balanced 
or  fitted  in  its  gimbals  is  one.  ohould  the 
box  be  too  small,  or  friction  too  great  to  allow 
the  instrument  to  swin^  fireely  and  easily, 
or  should  it  not  be  mcely  balanced,  the 
performance  wiU  be  affected,  for  it  is  adjus- 
ted to  the  horizontal  position,  and  the  object 
of  the  gimbals  is  to  permit  it  to  keep  this 
position  during  every  movement  of  the  ship. 

C,  had  been  compensated  very  fairly,  but 
its  rate  in  low  temperature  was  not  ascer- 
tained. 

D,  had  a  steady  rate  in  temperatures  be- 
tween 60''  and  70**  but  was  not  tried  in 
others. 


E  and  F,  are  examples  of  the  performance 
of  chronometers  which  have  not  been  pro- 
perly compensated. 

Such  chronometers  as  these  have  led  mari- 
ners to  believe  that  their  time-keepers  have 
a  "sea  rate"  different  from  ihe  "shore 
rate ;"  because  the  average  rates  which  they 
have  been  found  to  keep  at  sea  have  differed 
from  the  average  rates  obtained  in  a  steady 
temparature  on  shore.  They  attribute  the 
alteration  to  the  change  of  position,  the 
motion  of  the  ship,  or  the  magnetism  of  the 
ship,  while  the  true  cause  is  more  likely 
change  of  temperature.  It  has  been  found 
that  this  discord  is  not  apparent  when  the 
rate  corresponding  to  the  mean  daily  tem- 
perature is  used, — ^not  however  with  such 
mstruments  as  E  and  F,  or  A  or  B,  these  in 
their  present  state  bein^  imfit  for  sea  use. 
Mr.  Hartnup  observes,  "  ^bout  five  per  cent  of 
the  chronometers  which  have  passed  through 
the  Observatory  are  altogether  unfit  for 
nautical  purposes.  With  regard  to  the  re- 
maining ninety-five  x>er  cent,  it  appears  that 
very  great  dependence  may  be  placed  in 
them  if  wo  take  into  consideration  the  change 
of  rate  due  to  change  of  temperature." 

G,  had  a  steady  rate,  and  perhaps  its  com- 
pensation could  not  have  been  made  more 
perfect. 
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This  method  of  rating  chronometers  in 
different  temperatures  has  demonstrated 
that  a  variation  of  a  few  tenths  of  a  second, 
or  even  a  second  or  two,  will  take  place  in 
the  best  compensated  time-keepers,  absolute 
perfection  as  to  compensation,  being,  it 
would  seem,  impossible.  '^  Chronometers," 
says  Mr.  Hartnup,  '^  which  will  bear  a 
change  of  temperature  of  20  or  30  degrees, 
and  in  which  the  extreme  difference  between 
any  two  days  for  thirty  or  forty  days  in  suc- 
cession does  not  amount  to  more  than  one 
second  or  one  second  and  a  half,  may  safely 
be  taken  as  first-rate  marine  time-keepers." 
It  ia  therefore  very  important  to  know  how 
a  chronometer  hai9  been  foimd  to  perform, 
imder  those  ordinary  thermal  conditions  to 
which  it  may  be  subjected,  as  this  informa- 
tion exhibits  the  character  of  the  instru- 
ment, and  shews  how  far  it  may  be  relied 
upon  at  sea.  No  one  can  deny  that  the 
chronometer  is  a  necessary  instrument  to  the 
mariner,  and  it  must  also  be  acknowledged 
that  to  test  its  accuracy  of  performance,  and 
to  give  its  true  error  and  daily  deviation 
£rom  mean  time  are  iniportant,  if  not  neces- 
sary, to  the  certainty  or  navigation.  There 
can  be  no  justification  for  keeping  the  navi- 
gator in  ignorance  of  the  imperfections  of 
his  instruments,  of  whatever  kind.  The 
compass,  chronometer,  sextant,  barometer, 
aneroid,  thermometer,  the  most  useful  of 
nautical  instruments,  are  all  susceptible  of 
error,  arising  from  original  defects  in  the 
manufjEU)ture,  or  from  accidental  derange- 
ment ;  and  from  their  importance  to  modem 
navifi^tion,  it  is  essential  that  the  navigator 
dbiould  be  acquainted  with  the  scientific 
principles  upon  which  their  construction 
and  use  depend,  as  well  as  aware  of  the 
nature  of  the  errors  to  which  they  are  liable, 
and  know  how  to  determine  and  correct  for 
them.  This  knowledge,  which  is  not  at  pre- 
sent required  by  the  government  examiners 
of  officers  for  ike  merchant  navy,  is  little 
attended  to  by  the  majority  of  persons  con- 
cerned in  the  scientific  part  of  the  navigation 
of  a  ship ;  but  the  necessity  for  it  is  becoming 
more  and  more  apparent,  and  eventually  it 
must  form  part  of  the  system  of  examina- 
tions, if  those  examinations  are  to  be  worth 
anything  at  all  as  criterions  of  the  compe- 
tency of  persons  to  take  charge  of  the 
clipper  ships  and  steam  vessels  of  the  day. 
Makers  and  sellers  of  nautical  instruments 
must  accommodate  themselves  to  the  re- 
quirements of  the  art  of  navigation,  and  in 
this  age  of  long  and  expeditious  voyages, 
too  much  precaution  cannot  possibly  be 
evinced,  nor  too  much  nicety  displayed,  in 
making  and  perfecting,  as  well  as  in  using, 
those  instruments  which  art,  working  upon 


science,  has  created  for  the  purpose  of 
guiding  the  mariner,  with  certainty  and 
dispatdi,  over  the  expanse  of  ocean  to  his 
far  unseen  port. 

Columbus  had  not  an  azimuth  compass, 
nor  a  sextant,  nor  a  chronometer,  nor  a 
patent  log,  and  he,  and  his  immediate  suc- 
cessors, were  months  making  the  voyage 
across  the  f  Atlantic,  which  is  now  per- 
formed in  less  than  a  month  by  sailing 
vessels,  while  steamers  do  it  in  ten  days. 
The  early  voyagers  took  about  three  years 
to  circumnavigate  the  globe<  it  is  now  done 
in  eight  months.  It  is  surely  not  too  mndi 
to  say,  that  the  chronometer  and  sextant 
have  been  as  instrumental  (espedaUy  the 
former)  in  bringing  about  this  result  as  the 
modem  improvements  in  naval  architecture, 
or  discoveries   in   geograjphical,   hydrogra- 

Ehical,  or  meteorologicfd  science.  The  hardy 
ut  ignorant  navigator  will  perhaps  boast 
that  he  could  sail  the  seas  without  these 
modem  nautical  instruments.  He  could  do 
so,  only  with  much  less  certainty,  expedi- 
tion, security,  comfort,  and  profit. 

Speaking  of  the  chronometer,  it  is  not  too 
m  to  say,  that  ships  whether  propelled 


mucJ 


by  wind  or  steam,  could  not  make  the  sur- 
prisingly quick  passages  that  they  now  do, 
nor  be  navigated  with  so  much  secnzitj, 
without  its  aid.  For  our  knowledge  of  the 
wondrous  world  which  we  inhabit,  we  are 
greatly  indebted  to  it.  It  has  enabled  navi- 
gators, surveyors,  and  travellers  to  £jl  with 
certainty  geographical  positions,  and  define  the 
extent  of  land  and  water ;  and  has  certainly 
been  the  means  by  which  we  have  arrived 
at  our  present  knowledge  of  the  currents  of 
the  oceans,  which  is  of  much  importanoe  to 
navigators. 

The  more  perfect  we  can  make  nautical 
instruments,  and  the  more  largely  we  can 
extend  our  knowledge  of  natural  pheno- 
mena on  the  seas,  by  so  much  the  more  shall 
we  improve  our  means  of  oommunicatioa 
and  transfer  between  distant  parts  of  the 
world. 

A  grand  achievement  indeed  is  the  chrono- 
meter in  its  present  state;  and  a  highly 
useful  invention  has  it  proved  to  mankind 
Much  genius,  talent  and  skill,  and  srest 
and  imtiring  industry,  study,  and  pati^oe 
have  been  the  means  of  devising  and  so  iar 

Eerfecting  it.  The  lives  of  great  men  have 
een  devoted  to  it.  They  have  earned  fistme, 
if  not  in  all  cases  fortune  also,  by  their 
successes ;  and  let  not  those  who  fcdlow  in 
their  steps  imagine,  although  the  harvest  is 
reaped,  that  the  fields  are  not  worth  glean- 
ing.    I  am,  Sir,  yoiir's  respectfully, 

B.  SxBACHAsr. 

4lh  Jannary,  1861. 
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EEPEATING  WATCH,  BY  AUNOLD. 

Mr.  Arnold,  of  Devereux  Court  in  the 
Strand,  watclimaker,  in  the  year  1764  had 
the  honour  to  present  his  majesty  with  a 
most  curious  Eepeating  Watch,  of  his  own 
constructing,  set  m  a  ring,  of  wHch  the  fol- 
lowing are  the  particulars : 

The  Movement,  complete,  is  2  dwta.  2}  grains. 
Great  Wheel  And  Fozee,  2f  grains. 
Second  Wheel  and  Pinion,  }  grain. 
Barrel  and  Main-spring,  3}  grains. 
Third  Wheel  and  Pinion,  l-9th  of  a  grain. 
Fourth  Wheel  and  Pinion,  I-  lOth  of  a  grain. 
Cylinder,  Wheel,  and  Pinion,  1- 1 6th  of  a  grain. 
Balance,  Fendnlnm.  Cylinder,  Spring,  and  Collet, 

two-thirds  of  a  grain. 
The  Fendnlnm  Spring,  l-300th  of  a  grait. 
The  Chain,  i  grain. 
Barrel  and  Main-spring,  1}  grains. 
Great  Wheel  and  Ratchet,  1  grain. 
Second  Wheel  and  Pinion,  l-7th  of  a  grain* 
Third  Wheel  and  Pinion,  l-8th  of  a  grain. 
Fourth  Wheel  and  Pinion,  l-9th  of  a  gndn. 
Fly  Wheel  and  Pinion,  l-17th  of  a  grain. 
Fly  Pinion,  l-20th  of  a  grain. 
Hoar  Hammer,  }  grain. 
Quarter  Hanmier,  ^  grain. 
Back,  Chain,  and  Polley,  1}  of  a  grain. 
Quarter  and  Half-Qnarter  Back,  |  grain. 
The  Quarter  and  Half-Quarter  Snail,  and  Cannon 

Pinion,  |  grain. 
The  All-or-Nothing  Piece,  i  grain. 
Two  Motion  Wheels,  1  grain. 
Sted  Dial  Plate  with  gold  figures,  3^  grains. 
The  Hour  Snail  and  Star,  i  grain,  and  l-16th  of  gr. 

The  size  of  the  watch  is  something  less  than 
a  silver  twopence,  it  contains  one  hundred 
and  twenty  different  parts,  and  altogether 
weighs  no  more  thanj  5  dwts.  7  J  grains. — 
Annual  .Register  for  1764,  p.  78. 


ABBIDGMENTS  OF 

SPECIFICATIONS  OF  PATENTS 

BELATING  TO  WATCHES,  CLOCKS,  AND  OTHER 

TIMEKEEPERS. 

^Continued  from  page  69.) 

1843,  October  2I.^No.  9915.- 
MYLNE,  Gbosob  Edward.— Watches  made  with 
sinks  in  the  pillar  plates  for  the  barrel,  third  and 
fourth  wheels  and  fuzee ;  whereby  foil  framed 
watches  roaj  be  made  flatter  than  heretofore.  The 
fiizee  is  similar  to  the  plain  or  common  fozee,  but  it 
has  a  thin  circular  steel  cap,  and  is  inyerted,  and  is 
cut  the  reverse  wajr. 
[Printed,  Sd,    Sec  Bepertory  of  Arts,  voL  4  (en- 


laryed  series),  p.  91 ;  Mechanic's  Magazine,  toI.  40, 
p.  318  ;  and  Engineer's  and  Architect's  Joimia]»  toL 
7,  p.  155.] 

1843,  November  25.— No.  9969. 

LUND,  John  Bichaad.— Constructing  compensa- 
tion weights  with  laminso  of  brass  or  ateel  round 
them,  by  the  expansion  and  contractioii  of  which, 
parts  of  the  compensation  wdghts,  which  the  pat«i* 
tee  calls  the  ''correcting  weights,"  will  be  acted  oo. 
One  end  of  the  correcting  weight  is  made  of  gold, 
and  as  the  temperature  approaches  80**  or  80^  Fahren- 
heit is  carried  nearer  to  the  centre  of  the  balanoe, 
thereby  Tarying  the  effect  of  the  weight  on  the  balanoe 
The  correcting  weight  must  be  adjusted  in  a  particn- 
lar  way  for  mean  temperatures,  and  ita  effectiTeness 
very  much  depends  on  the  distance  between  the  said 
end  made  of  gold,  and  the  piTOt  on  which  the  weight 
turns.  The  patentee  describes  two  forma  of  correct- 
ing weights. 

[Printed,  Is.  Sd.  See  Bepertory  of  Aita,  roL  4, 
{enlarged  series),  p.  1.] 

1848,  December  21.— No.  9998. 

INGOLD,  FoiRU  F&sderiok*— Belates  to  ms- 
chinexy  for  making  parts  of  watches  and  other  time* 
keepers.  On  the  frame  of  the  machine  is  clamped 
the  mandril  which  is  hollow  $  a  table  is  also  dampsd 
to  the  frame,  on  which  table  are  fixed  on  hinged  joints 
the  slide  rest,  the  drilling  frame,  and  the  counter- 
sinking rest ;  these  joints  are  to  allow  these  **  tool 
rests  "  to  be  readily  thrown  in  and  out  of  action.  The 
mandril  is  bored  tlm>ughout,  and  into  it  are  fitted  st 
each  end  brass  bushes,  sliding  in  which  is  a  cylinder, 
which  has  screwed  in  it,  by  a  left-handed  screw,  the 
cutter  head  which  holds  the  facing  cntter  ;  tlds  cutter, 
has  screwed  into  it  another  cutter ;  the  large  cntter 
faces  the  back  of  the  watch  plate,  and  the  small  cot- 
ter  cuts  it  partially  out  of  the  blank  or  rough  mctiL 
A  lever,  working  on  a  joint  bolted  through  the  back 
of  the  mandril  head-stock,  is  used  to  bring  the  tool  up 
to  its  work ;  the  depth  of  the  cut  is  regulated  by  aa 
adjusting  screw.  There  is  a  stop  to  keep  the  fiwaag 
cutter  out  of  action.  The  cylinder  is  also  truly  borod 
with  the  axis  of  the  mandril,  and  in  it  slides  a  cntter 
holder,  which  carries  the  cutter  which  cuts  the  moUcu 
^vheel,  countersinks  the  adjusting  screw,  and  regulates 
the  depth  of  the  dut.  There  is  also  another  tool  and 
cntter,  similarly  fitted,  that  slides  in  the  cylinder,  and 
is  used  to  made  the  countersinks  of  jewelled  holea.  Hie 
eccentric  slide  works  between  bevilled  guides.  The 
chucking  plate  is  divided  on  its  face,  and  to  suit  the 
number  and  position  of  the  wheel,  countersinks  pivot 
holes,  upper  plate  and  cock,  screw  and  steady  pin  holei 
to  be  made  in  the  watch  plate.  In  the  slide  test  are 
used  tools  for  facing  ;  for  facing  the  edge  of  the  upper 
plate ;  for  chamfering  the  edge  of  the  upper  plate  ;  for 
cleaning  up  the  pivot  holes  ;  and  tools  for  the  counter- 
sink pivot  holes.  The  drilling  frame  is  fixed  to  the 
main  plate  by  a  double  joint,  so  that  it  may  be  used  for 
other  purposes  also.  In  the  countersinking  rest  are  osed 
the  countersinking  tools.  When  in  xaOf  thair  enttiog 
edges  like  those  of  the  tools  used  in  th«  slide  rest,  sie 
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trne  with  the  asi*  of  the  mindril,  ■■  ii  kbo  the  uii  of 
the  drilling  qiindla.  Tbe  inTentioo  alio  rdolei  to  • 
machine  ibr  Uamping  wheeli^  and  alio  poli«hlDg  the 
innei  edge  of  the  rim  and  the  inner  edgei  of  the  anni 
of  the  wheali  at  the  same  time.  The  principle  on 
which  thii  macirine  ads  is  not  to  punch  the  wheel 
out  of  the  metal  blank,  hat  tc  pnnch  the  metal  blank 
awa;  from  the  wheel,  leaving  the  wheel  in  the  lame 
poaition  ai  when  Sm  pnt  into  the  mscUne.  The 
Inner  edge*  of  the  rim,  and  tlie  edgci  of  the  arms  are 
polbhed  at  tha  time  the  metal  i«  punched  awaj  from 
the  wheel,  bj  meani  of  an  enlarged  and  higblj 
poliahed  part  iif  the  pooch  "  taking  off  a  nrj  thin 
•liter  of  the  metal,  Ihu  lemoTing  "  the  bur  of  the 
pnnch,"  while  the  highly  poUihed  larface  of  the 
enlarged  pan  boniitbef  op  the  Ruface  &om  which 
the  (liTcr  baa  been  cot. 
[Printed,  3t.  ad.'] 

1844,  October  14.— No.  10,348. 
NICOLE,  AnoLFHE. — The  patentee  claimi,— 

I.  Winding  op  watehci  bj  means  of  a  rod  mnning 
throngh  the  handle  with  •  nob  at  one  end,  and  a 
berilted  pinion  at  the  other,  which  take*  into  a  wheel, 
which  wheel  tnkei  into  another  fixed  on  a  plate,  fixed 
1^  lerewf  but  capable  of  being  moTed  on  its  nzii  in 
anch  a  waj  that,  if  ibe  rod  be  prened  in,  it  gean  with 
and  movet  the  wheel  fixed  on  the  fbaee,  and  if  the 
end  be  palled  ont  the  wherla  which  cotnmanicate 
motion  to  the  h  indi. 

I.  An  additional  iecond  liand  capable  of  b^g 
■topped  and  moTed  on  as  reqnired,  and  made  to  anire 
and  atart  fh)m  a  giTca  point  iDStantaneonsly.  The 
additional  wheel  is  carried  by  a  cam  wheel  which 
moyea  freely  on  the  axia,  and  thi«  is  prened  by  mean* 
of  a  spring  agunst  a  nuall  ateel  wheel  fixed  npon  the 
axis,  by  which  the  cam  and  imall  wheel  travel  round 
together.  The  cam  wheel  ran  be  slopped  by  means 
of  a  lever  moved  from  the  onuide  of  (he  watcb,  which 
lerer  coming  under  the  said  spring  lifta  it.  The  cam 
wheel  ia  heart  ihapeil,  and  a  lever  moving  on  its  axis 
acts  on  it  and  brmgi  it  back  to  its  starting  place ;  ihii 
lever  can  be  moved  from  ibe  exterior  of  the  case. 

3.  An  eM»pement  very  similar  to  the  ordinary  lever 
escapement.  The  pallet  which  receives  the  impulse 
from  the  upper  escape  wheel,  is  gimilar  to  those  used 
In  the  duplex  escapement,  but  turns  the  contrary  way. 
This  pallet  fixed  on  the  axis  of  the  balance,  receivea 
the  impulsion  of  a  spring,  wliich  spring  stop*  agalnit 
a  acrew  (placed  in  front  of  the  aim  of  the  escape 
wheel)  ready  to  be  brought  hack  to  ita  old  position  by 
the  next  eicape  wheel  tooth  on  the  relom  of  the 
balance.  Another  escapement  is  limilar  to  the  above 
with  regard  to  the  spring  and  the  mode  of  giving  im- 
pulse to  the  pallet,  bat  variea  in  the  mode  of  ttop[dng 
the  trheel,  being  aimiUr  to  the  doplex  cscapemeot  as 
regards  the  wheel  anil  roller. 

4.  Belate*  to  the  airangement  of  banking  juni  on 
the  armi  of  the  balance. 

[Printed,  7d.  See  Repertory  of  Arts,  vol.  7, 
(tfl/or^  sen'o),  p.  ISl] 


METEOROLOGICAL   OBSERVATIONS, 

Taken  at  9  a.k.,  Fbb&qabt,  1861. 

Ort^t  /m  Road. 


ITo  be  tty^tautd.) 


Remahkb. 

The  letters  for  tJie  weatJier  signify:— b, 
blue  sky ;  c,  detached  clouds ;  f,  fog ;  m,  mist ; 
o,  overcast ;  ^,  squally ;  r,  rain ;  s,  snow ; 
and  a  letter  is  repeated  to  denote  much. 
Tbtis  the  weather  of  the  Sth  was  overcast 
and  very  squally ;  on  the  20th  at  9  a.m,  it 
was  overcast ;  and  throughout  the  day  there 
was  much  rain  accompanied  with  heavy 
Bqualla. 

The  barometerTvhichhadbeen  very  steady 
at  about  3025  from  the  26th  January  to  let 
February,  rose  rapidly  on  the  let,  and 
readied  30715  at  3  p.m.  on  the  2nd.  With 
the  steadybaromoter  the  wind  remained 
between  8W  and  W,  and  the  weather  was 
mild  and  generally  fine.  The  2nd  was  a 
very  fine  day  though  a  little  colder,  with  a 
NNW  wind,  but  this  weather  was  of  short 
duration.  The  rise  in  the  barometer  was 
indicative  that  the  wind  would  veer  to  the 
northward,  HmX  the  temperature  would  fall, 
and  the  rapidily  of  the  rise  that  the  coming 
changes  would  be  brief.  Accordingly  &om 
mid-day  of  the  2iid  the  barometer  column 
b^an  to  &U,  and  contimied  fiilling  till  fi  p.m. 


THE  HOBOLOQICAL  JOUBHAL. 


Mat  ],  IMl.] 


THE  HOROLOOICAL  JOURNAL. 


105 


BRITISH   HOROLOOICAL    INSTITUTE. 


BOTANY,  AS  APPLIED  TO  OBN  A  MENTATION. 

By  Dr.  C.  »Dees8eb,  F.L.8.,  F.E.B.S. 

The  Pint  of  Thbee  Lectubes,  delivered  to  the  Members  of  the  British  Hobologioal  IkstituiEi 

on  the  Ecening  of  the  7  th  Fehruari/f   1861. 

Mb.  J.  F.  CoLB|  y.  P.,  nr  thb  Chaib. 


The  Council  of  the  British  Horologioal 
Institute  has  done  me  the  honour  of  request- 
ing me  to  lecture  to  you  this  evening.  It 
has  been  suggested,  that  it  would  be  desi- 
rable as  far  as  possible  to  make  these  lectures 
useful  and  instructive;  I  am  therefore  not 
about  to  attempt  to  give  what  is  called  a 
**  popular  lecture,"  merely  to  give  amuse- 
ment, because  that  can  be  got  much  better 
elsewhere.  The  special  object  I  have  in 
-view  is  to  impart  to  you,  as  fikr  as  I  am  able 
in  the  time  allowed  me,  some  of  those  laws 
which  govern  the  development  of  the  vege- 
table s^ctures,  looking  at  them  in  an  orna- 
mental or  sesthetic  light  more  particularly. 
I  shall  submit  to  you,  as  far  as  possible,  the 
laws  which  govern  plants  in  their  growth, 
which  are  the  very  laws  which  govern  the 
production  of  ornamental  composition. 

In  the  first  place,  I  must  say  a  few  words 
on  the  nature  and  province  of  ornamenta- 
tion.     We  speak  very  generally  about  be- 
coming omamentaHsts  ;  but  we  should  first 
ask  ourselves  the  question,  What  it  is  to 
ornament?      It  is  to  make    beautiful,  to 
render  objects  pleasing.     It  is  not  merely  to 
dab  on  fctces  and  colours ;  simply  to  scratch 
the  surface  all  over  with  the  point  of  a 
graver ;  but  to  render  the  article  absolutely 
beautifdl,  so  that  the  beholder  may  feel  a 
thrill  of  delight  in  his  heart,  as  he  looks  at 
it.     Beauty  arises  firom  the  absence  of  any 
want.  Although  I  shall  have  to  bring  before 
you  natural  objects  as  the  best  specimens  of 
ornamentation  and  beauty,  yet  it  does  not 
necessarily  follow  that  every  thing  is  beau- 
tiflil  because  it  is  natural.     Even  amongst 
plants,  it  is  a  question  whether  we  have  not 
some  which  are  reaUy  ugly.     I  remember 
when  conversing  with  my  fnend  Dr.  Tindal, 
he  remarked,  ^'  Certainly  all  things  in  nature 
are  not  very  beautiful.     The  braying  of  an 
ass  is  certainly  very  natural ;  but  it  is  any- 
thing but  melodious."    It  is  obvious,  that  in 
order  to  be  able  to  beautify,  much  know- 
ledge must  be  possessed  by  the  artist.     A 
knowledge  of  prmciples  is  to  a  great  extent, 
the  source  of  ornamentation.     Judgment  is 
indeed  necessary,   but  great  knowledge  is 
also  absolutely  essential,  if  you  are  to  be- 
come great  decorators.    I  do  not  think  that 


this  is  sufficiently  understood  or  felt  by 
persons  engaged  in  such  pursuits.  The  first 
requisite  for  a  great  omamentaHst  is  to  have 
his  mind  refined.  Our  success  must  depend 
very  largely  upon  the  refinement  of  our 
tastes.  At  first  we  like  certain  things,  which, 
when  our  tastes  become  more  refined,  we 
learn  to  dislike  ;  and,  on  the  other  hanc^  we 
learn  to  Hke  certain  things  which  we  at  first 
could  not  appreciate.  It  is  the  office  of  the 
beautiful  to  give  pleasure,  not  only  to  the 
uneducated,  but  also  to  the  most  refined  of 
tastes ;  to  those  whose  senses  have  long 
been  most  laboriously  cultivated,  whose 
possession  of  wealth  has,  in  many  instances, 
given  them  opportunities  of  refining  their 
minds  by  beautiful  works  of  art  in  all  the 
kingdoms  of  nature.  Still,  it  is  our  preroga- 
tive to  administer  delight  even  to  these. 

These  remarks  are  especially  applicable 
in  your  own  case,  for  you  are  celebrated  for 
producing  beautiJ^  watches;  not  those  of  a 
low  standard  of    merit,  but  ^ose  of  the 
refined  description.     Persons  wanting  first- 
class  watches  are  generally  those  who  can 
afford  a  first-class   education,   and  whom, 
therefore,  it  is  most  difficult  to  please.     The 
longer  we  look  at  a  neat  specimen  of  orna- 
ment, the  more  beautiM  it  will  become  in 
our  eyes.     We  may  be  pleased  at  first  with 
a  thin^  which  is  not  really  good,  but  we 
grow  tired  of  it ;  but  if  it  is  truly  fine,  we 
see  increased  beauty  in  it  every  time  we 
look  at  it.    I  remember  a  friend  of  mine 
illustrating  the  same  truth  by  a  reference  to 
the  works  of  Milton.     He  said,  that  if  we 
read  Paradise  Lost  once,  we  were  pleased 
with  it ;  twice,  a  great  deal  more  so;  and  the 
third  time,  we  perceived  more  beauty  still  in 
it;  that  every  time,  even,  you  read  the  book, 
you  discovered  new  beauties  in  it.  Although 
I  am  scarcely  prepared  to  jto  to  that  extent, 
still  I  must  admit  that,  if  an  ornament  is 
really  beautiful,  the  longer  we  look  at  it,  the 
more  satisfied  we  become  with  it.  How  many 
objects  accomplish  this?    Most  of  our  old 
cathedrals  awe  us  by  their  solemn  grandeur. 
In  the  Crystal  Palace,  the  Alhambra  Court 
overwhelms   us  by  its  lavish  richness   and 
its  almost  superfluous  gloiy,  and  the  Qreek 
Court  hushes  us  to  silence  by  its  sweet  and 
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exalted  refinement.  St.  James's  Hall,  again, 
transports  our  spirits  to  a  purer  world  than 
this.  Its  beauty  is  excessive,  thereby  prov- 
ing that  our  reason  is  exalted,  ana  our 
judgments  are  entranced  by  it.  The  propor- 
tion of  the  parts  is  just ;  the  enrichment  is 
glorious;  the  colours  are  harmonious;  and 
uie  nation  which  is  enriched  by  such  results 
ot  glory  shotdd  do  honour  to  the  man  (Mr. 
Owen  Jones)  who  has  created  them.  Would 
that  the  nation  should  use  such  men  more 
while  th^  have  got  them;  for  I  am  strongly 
persuaded  that  '^en  it  is  too  late,  we  shall 
extremely  regret  that  we  have  not  employed 
his  powers  in  our  behalf  much  more  than 
we  have  done. 

Music  and  decoration  are  sister  arts. 
Does  not  music  affect  and  delight  us  ?  So 
should  art.  The  papers  upon  our  walls 
usually  do  not  accomplish  this  end,  and  this 
is  one  very  strong  proof  of  their  want  of 
beauty,  or  in  a  vast  number  of  cases  of  their 
Ujgliness.  I  think  that,  as  a  general  prin- 
ciple, we  may  state  that  beauty  could  be 
manifest  in  our  productions  in  proportion  to 
the  revelation  of  the  mind  in  me  ornamen- 
tation. The  less  manifestation  there  is  of 
mechanical  agency,  the  better  the  thing  is. 
The  more  the  mind  is  developed,  the  more 
beautiful  will  the  object  become.  Because 
man  is  superior  to  all  other  beings,  he  is 
endowed  with  mind,  and  therefore  receives 
an  enormous  amount  of  delight  firom  any 
manifestation  of  mind.  Let  us  illustrate  this 
tact  by  a  picture.  We  are  familiar  with  the 
productions  of  the  celebrated  artist  Martin. 
They  are  very  commonlv  out  of  drawing, 
and  are  in  tlus  respect  oad,  but  who  does 
not  receive  delight  from  beholding  them? 
Look  at  his  pandemonium,  or  one  of  those 
pictures  where  the  buildings  are  diminished 
and  diminished,  till  they  are  lost  in  the  far 
off  distance.  Tiers  of  palaces  are  piled  one 
on  another,  and  there  is  such  a  manifesta- 
tion of  mmd  in  the  picture,  that  we  are 
delighted  with  what  we  see,  although  we 
know  that  there  are  certain  defects  in  their 
mechanical  production.  Architecture  and 
ornamentation  are  both  subject  to  rule  or 
law,  which  have  to  be  learned  by  hard 
study.  It  is  not  merely  drawing,  but  intel- 
ligent drawing.  The  ear  can  be  refined 
and  cultivated,  so  that  wo  are  enabled  to 
detect  and  appreciate  delicacies  in  harmo- 
nies which  were  at  first  undiscoverable.  Jxl 
like  manner  the  taste  of  the  omamentalist 
has  to  be  cultivated  and  refined.  This  is  a 
point  which  ought  to  be  impressed  upon 
your  minds  very  strongly,  that  however 
deficient  our  tastes  may  be  it  is  possible  to 
refine  them.  Any  student  of  music  can  re- 
member the  time  when  he  could  not  fibad 


that  delight  in  harmonies,  which  his  matured 
j  udgment  and  refined  ear  subsequently  enabled 
nim  to  perceive  the  beauty  of;  and  on  the 
other  hand,  whereas  he  was  pleased  with 
jarring  sounds,  his  ear  has  learned  to  dis- 
like them.  In  like  manner,  ornamental 
taste  can  be  refibaed,  till  at  last  the  student 
begins  to  appreciate  those  exquisite  delica- 
cies which  so  greatly  please  a  refined  mind. 
It  is  well  to  avoid  certain  errors,  which, 
having  fallen  into  myself  I  am  anxious  that 
others  should  not  do  so ;  and  that  is,  becom- 
ing over  critical  I  have  suffered  immensely 
from  presuming  to  criticise  months  befiore 
I  was  really  competent  to  do  so,  instead  of 
setting  myseK  at  endeavouring  to  learn  and 
appreciate  beauty.  We  are,  perhape,  all 
apt  to  do  this.  If^  for  example,  a  penon 
shows  me  a  beauti^  piece  of  engraving,  I 
confess  thati  know  nothing  about  it ;  Im^t 
form  an  idea  of  the  ornamentation,  but  of 
the  merits  of  the  engraving  I  oould  not  judge. 
A  great  help  to  our  correct  study  of  socfa 
subjects  is  the  procuring  standard  works  of 
real  excellence,  and  trying  to  leani  to  un- 
derstand their  principles.  It  is  for  want  of 
the  possession  of  such  principles  of  taste, 
that  persons  will  take  up  a  work  of  great 
merit  and  pronounce  it  to  oe  very  poor.  In 
this  maimer  persons  are  betrayed  into  Mae 
judgments  in  relation  to  ornamentation.  I 
nave  known  persons  take  some  beautifdl 
production,  say,  of  such  a  man  as 
Owen  Jones,  the  most  distinguished  oma- 
mentalist alive,  and  pronounce  it  very  bad. 
Whereas  they  knew  nothing  about  it,  and 
were  as  incompetent  to  give  an  opinion  upon 
its  beauties  or  defects,  as  I  should  be  to 
pronounce  an  opinion  upon  one  of  the  most 
refined  pieces  of  music.  In  looking  at  the 
works  of  such  a  man  we  most  remember 
that  for  his  own  credit  sake  he  would  not 
turn  out  any  thing  very  bad.  It  must  pos- 
sess some  peculiar  merit,  because  the  mind 
of  the  autJior  is  so  refined  that  he  oonM 
not  produce  any  thing,  as  some  persons 
might  describe  it,  intderably  ugly.  As  I 
have  said,  one  of  the  finest  specimens  of  his 
genius  is  St.  James's  Hall,  which,  as  kng 
as  it  lasts,  will  be  a  great  monument  df 
Owen  Jones. 

A  word  or  two  upon  the  importance  of 
ornamentation.  The  value  of  an  article  veiy 
frequently  depends,  almost  exdusiTely,  upon 
its  enrichment  and  beauty.  This,  ior  in- 
stance, is  to  a  certain  extent  true  of  the 
decoration  of  a  watch.  But,  let  us  first  take 
as  an  example,  the  raw  material  of  daj. 
It  can  be  wrought  up  into  an  ugly  fiowe^ 
pot,  perhaps  of  tiie  value  of  one  'pesnnj;  hati 
on  tne  other  hand,  it  can  be  wrought  i? 
into  forms  of  the  most  exquisite  howljt 
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which  will  fetch  from  £1  to  £20,  or  even 
cases  of  the  most  exquisite  skill,  of  some 
hundred  of  x>ounds.  It  is  a  flEict,  that  in 
Bome  cases,  a  sixpenny  article  will  take  much 
more  time  and  labour  in  manufacturing  than 
that  which  will  fetch  a  guinea  in  the  mar- 
ket; because  the  one  has  been  fashioned  by 
a  cultiyated,  skilled,  and  refined  mind,  and 
the  other  by  a  workman  of  uncultivated 
taste.  I  remember  a  good  illustration  of  this 
fact,  although  it  may  not  be  a  good  case  to 
show  the  value  of  ornamentation.  Mr. 
Womum,  the  keeper  of  the  National  QuUery, 
when  lecturing  upon  ornamentation,  re- 
ferred to  the  commercial  value  of  ornamen- 
tation. He  took  up  a  plain  marmalade  jar, 
without  any  decoration  upon  it,  and  said, 
"  One  pound  of  the  best  Dundee  marma- 
lade in  that  jar  sells  for  sixpence;"  then  he 
produced  a  second,  which  had  some  little  ap- 
pearance of  beauty ;  it  had  a  thistle  embossed 
upon  it.  The  lecturer  remarked,  "  One  poimd 
of  the  best  Dundee  marmalade  in  that  jar 
sells  for  ninepence,  the  difference  in  cost 
of  manufacture  between  that  and  the  former 
amoimts  to  but  one  hal^nny."  He  took  up 
a  third  jar,  which  was  ornamented  with 
oraoffe  blossoms,  and  said,  '*  One  pound  of 
the  best  Dundee  marmcdade  in  this  jar 
fetches  one  shilling,  and  the  increased  cost  of 
production  is  only  one  halfpenny  more  than 
the  last  specimen."  That  fact  will  serve  as 
an  illustration  of  the  commercial  value  of 
ornamentation. 

In  studying  nature,  seek  from  its  principles 
of  beauty,  but  never  imitate  its  pioductions 
merely,  if  you  wish  to  achieve  beauty  in 
decoration;  mere  imitation  does  not  rise  to 
the  dififnity  of  ornamentation.  You  must 
remember  what  I  have  just  said,  namely, 
that  it  is  necessary  to  have  the  mind  im- 
pressed upon  every  thing.  If  you  want  mere 
imitation,  a  photographic  apparatus  will 
effect  your  purpose  much  better  than  human 
skill ;  but  if  you  want  beauty  let  us  go  to 
nature;  find  out  her  principles,  and  then 
aprly  them  to  our  own  purposes. 

The  chief  part  of  the  remainder  of  my 
time  this  evening  I  shaU  devote  to  the  illus- 
tration of  the  principles  of  vegetable  growth ; 
next  week  I  shall  endeavour  to  apply  these 
principles  to  ornamentation.  Plants  must 
be  admitted  to  be  the  ornaments  of  nature ; 
they  are  nature's  ornamentation.  Generally 
[n)eaking,  we  admit  that  plants  constitute 
tne  type  of  natural  ornament.  Let  us  there- 
fore examine  into  the  principles  which 
are  manifested  in  the  development  of 
plants. 

The  first  feature  in  plant  growth,  to  which 
I  wish  to  direct  your  attention,  is  the  law  of 
repetition.    I  could  illustrate  this  principle 


in  several  ways,  but  I  can  do  so  very  easily 
by  reference  to  a  diagram  before  you,  which 
is  a  representation  of  the  bryony  from  our 
hedges.  Some  call  it  mandrake,  which, 
however,  botanists  know  to  be  a  plant  of  a 
very  different  nature.  [The  Lecturer  hero 
referred  to  his  diagrams.  J  You  observe,  that 
as  the  stem  winds  along  it  g^ves  off  leaves, 
which  you  discover  on  doser  application  to 
have  this  peculiarity,  simply  repetition. 
If  you  cut  the  stem  across  here  and  here,  we 
find  it  separated  into  parts  similar  to  each 
other.  If  I  take  this  piece  of  a  broom  stick, 
and  let  it  represent  such  a  stem  as  I  have 
here,  I  could  build  up  three  distinct  parts  of 
the  same  description.  Here  is  a  roiigh  re- 
presentation of  a  stem  upon  which  1  have 
now  built  up  various  parts  similar  to  each 
other.  You  notice  that  every  portion  is 
similar  to  each  other  portion.  ^Hiat  is  the 
exact  plan  upon  which  all  plants  grow.  If 
I  take  this  httle  sprig  of  pimpernel,  growing 
abundantly  amongst  com  and  in  our  g^ardens, 
well  known  by  the  fact  that  its  little  scarlet 
flowers  dose  at  the  approach  of  rain,  for 
which  reason  it  is  called  *<  The  Shepherd's 
Weather  Olass,''  we  notice  that  the  leaves 
are  given  off  in  pairs;  but  we  are  also 
struck  by  this  fetct,  that  if  we  cut  it  here  and 
here  we  shall  divide  it  into  similar  parts 
again,  not  possessed  of  one  leaf^  as  in  this 
and  former  instances,  but  of  two,  as  here 
represented.  Here  is  one  imit,  and  there  is 
another;  and  now  go  on  throughout  the 
whole  plant,  no  matter  how  long,  not  only 
does  every  stem  consist  of  parts  repeated,  but 
the  whole  plant  is  only  a  repetition  of  units. 

This  specimen  wiU  give  you  an  idea  of  the 
same  thing.  Here  is  a  Httle  root ;  there  a 
stem ;  there  little  buds  on  the  summit  of  the 
stem,  and  here  are  two  buds,  one  at  either 
side.  Let  us  mark  what  wiU  take  place  next 
year.  In  winter,  the  leaves  will  have  fallen ; 
next  spring,  we  enter  on  another  change,  and 
the  buds  grow  out  thus.  Here  you  notice 
that  the  plant  is  simply  repeated  again ;  the 
positions  of  each  being  similar  to  the  one 
which  existed  last  year.  If  we  follow  the 
little  branch  downwards,  we  notice  at  the 
portion  pulled  downwards  here,  that  this 
portion  was  the  root ;  that  this  o^er  portion 
was  given  out.  Here  a  stem,  or  something 
of  the  kind,  has  interrupted  the  growth. 
That  represents  what  has  taken  place  in  a 
plant  two  years  old,  as  an  example  of  repeti- 
tion or  miUtiplication  of  what  tne  plant  was 
when  it  was  one  year  old.  It  may  be  said 
to  be  three  plants  grown  together ;  that  is 
really  what  it  is. 

If  the  plant  produces  seeds  it  only  multi- 
plies itseu;  for  if  you  take  any  seed,  it 
does  not  matter  what,  of  oomoion  treeii— • 
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I  should  use  any  grass  or  com  seed — ^you 
will  have  the  same  thing.  You  can  see  it 
in  the  oak,  for  instance.  Get  an  acorn ; 
take  off  the  skin  very  carefully,  which  you 
can  do  safely  after  soaking  it  in  warm  water 
for  some  little  time,  and  then  you  will  find 
the  seed,  which  if  you  wish  to  set  you  must 
invert,  for  it  is  the  wrong  way  upwards. 
You  will  find  that  you  have  a  body  of  this 
kind.  If  you  have  soaked  the  acorn  in 
warm  water  for  some  little  time,  you  will  be 
enabled  to  puU  these  portions  apart.  These 
are  two  leaves,  imlike  as  they  may  seem  to 
be  to  leaves.  They  are  the  first  leaves 
which  are  produced  by  the  embryo  plant. 
33iey  are  what  we  commonly  term  the  halves 
of  seed,  but  they  are  really  the  seed.  The 
growth  of  that  will  only  be  a  repetition  of 
parts  similar  to  what  the  other  produced. 
This  is  the  first  unit,  and  growth  will  repeat 
another. 

{To  he  ctmtmued) 
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{Continued  from  page  96). 

On  the  Pendulum — continued. 

If  the  pendulum  and  escapement  are 
removed  fiK)m  the  clock,  there  would  be 
nothing  to  prevent  the  train  of  wheels  firom 
bein^  turned  round  with  great  rapidity, 
by  me  weight  or  spring  acting  on  it; 
and  the  weight  would  speedily  run  down. 
On  the  other  hand,  if  the  weight  or  spring 
cease  to  act,  the  oscillations  of  the  pen- 
dulum soon  come  to  an  end.  The  rate  of 
movement  of  the  wheels  is  entirely  con- 
trolled by  the  pendulimi ;  thus,  to  the  same 
dock  we  might  attach  a  pendulum  vibrating 
seconds,  or  one  vibrating  half-seconds ;  and 
its  rate,  the  weight  being  the  same,  would 
be  twice  as  great  in  the  latter  case  as  in  the 
former,  since  the  teeth  of  the  escapement 
wheel  are  allowed  to  pass  twice  as  fast.  An 
addition  to  the  weight  will  not  make  the 
dock  go  faster,  but  slower ;  for  it  wiU 
give  a  slight  additional  impulse  to  the 
pendulum  at  each  oscillation ;  and  this, 
making  its  swing  greater,  will  increase  the 
time  whidi  it  occupies.  The  application  of 
the  pendulum  to  clocks,  as  the  regulator  of 
the  movement  of  the  wheel-work,  was  first 
made  by  Huyghens,  about  the  year  1667. 
Previously  to  that  date,  the  pendulum  had 
been  employed  in  astronomical  observations, 


to  measure  small  periods  of  time,  sadi  as 
those  in  which  the  sim  and  moon  traverse  a 
space  equal  to  their  own  diameters ;  but  no 
means  had  been  devised  for  keeping  it  in 
continued  and  regular  action. 

It  is  a  matter  of  great  importance  to 
determine  with  perfect  accuracy  the  lengdi 
of  a  pendulimi  vibrating  seconds ;  that  is,  to 
ascertain  the  distance  between  its  centres  of 
suspension  and  oscillation.  This  is  different 
at  different  parts  of  the  earth's  soidGBkoe,  in 
accordance  with  their  varying  distances  fiNxm 
its  centre ;  and  if  the  length  of  the  pen- 
dulum vibrating  seconds  in  each  place  can 
be  ascertained,  it  gives  very  importuit  assiBt- 
ance  in  the  determination  of  the  figure  of  the 
earth.  Even  a  comparativdy  sn^iSl  distance 
between  two  places  will  make  a  decided  differ- 
ence in  the  leng^  of  the  pendulum  vibrating 
seconds  at  each.  Thus  at  London,  which  is 
in  lat.  51^®,  the  length  of  the  seconds  pen- 
dulimi is  estimated  at  89*18929  inches, 
whilst  at  Unst,  in  the  Shetlands,  lat.  60^, 
the  length  (owing  to  the  greater  attractian 
of  the  earm  as  we  approadi  the  Poles) 
must  be  increased  to  89*17146  indlies,  for 
the  vibrations  to  be  performed  in  the  ssme 
time.  The  difference  may  be  more  easily 
understood  by  comparing  the  number  of 
vibrations  which  the  same  pendulum  will 
make  in  a  given  time  at  the  two  places ;  fbr 
a  pendulum  which  vibrates  2*390  timei 
witnin  a  certain  period  in  London,  wiU 
vibrate  2*391  times  in  the  period  at  ITnsti 
so  that  it  would  gain  about  a  seoond  and  a 
half  in  the  3,600  oscillations  which  the 
second's  pendulum  makes  in  an  hour. 

In  fixing  our  standard  of  measture,  it  is  of 
great  importance  to  be  able  to  connect  it 
with  some  known  length ;  which,  if  the 
standard  should  be  lost  or  injured,  may 
enable  us  to  replace  it.  Thus,  in  Britain,  aU 
our  measures  of  length  were  determined  by 
a  standard  kept  in  the  Houses  of  Parliament, 
which  was  destroyed  when  they  were  bonied; 
and,  if  an  accurate  copy  of  this  had  not 
existed  elsewhere,  the  standard  would  have 
been  altogether  lost.  The  only  way  of  le* 
placing  such  a  loss  would  be,  by  having  pce- 
viously  ascertained  the  proportion  whidi  the 
standard  bore  to  some  natural  quantity, 
which  could  be  accurately  measurod,  and 
which  always  remains  the  same ;  so  that, 
by  reference  to  this,  the  standard  might  be 
reconstructed.  The  French  govammeni 
have  taken,  as  their  natural  standard,  the 
distance  from  the  x>ole  of  the  earth  to  As 
equator,  or  a  quarter  of  the  whole  circum- 
ference measured  on  the  meridian  line ;  and 
of  this,  the  ten  millionth  part  oonstitates  die 
m^tre,  the  standard  from  which  all  Iks 
French  weights  and  measures  aze  oompiiied. 
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nearly,  but  not  quite,  the  same  length ;  and 
one  is  hung  exactly  in  front  of  the  other,  so 
that  it  can  be  seen  whether  they  pass  the 
same  parts  of  their  beat  together  or 
separately.  Let  us  call  the  two  x>endulums 
A  and  B,  and  suppose  that  A  is  vibrating 
seconds,  whilst  B  is  oscillating  rather  fSeister. 
If,  now,  both  pendulums  be  set  in  motion  at 
the  same  instant,  and  be  looked  at  in  front, 
B  will  be  seen  to  gain  a  little  upon  A  at 
each  oscillation,  and  at  last  it  will  be  moving 
one  way  whilst  A  is  moving  the  other,  having 
gained  half  a  beat;  after  as  many  more 
Seats,  it  will  have  gained  as  much  more, 
and  will  recommence  at  precisely  the  same 
time  with  A,  having  performed  one  more 
oscillation  in  that  interval.  That  coincidence 
will  be  only  for  a  moment ;  since  in  the  very 
next  beat  B  will  have  gained  a  little  upon 
A :  but  it  will  be  repeated  again  and  again, 
after  every  similar  nimiber  of  beats.  It  is 
not  requisite  to  count  the  number  which 
intervenes,  but  merely  to  ascertain  how  many 
coiQcidences  take  place  in  a  given  time  as 
shown  by  the  clock.  Thus,  suppose  that  ten 
coincidences  are  observed  in  one  hour,  during 
which  A  (the  seconds  pendulum)  makes  360 
oscillations ;  then  for  every  360  oscillations 
there  will  have  been  one  coincidence,  indi- 
cating that  B  has  performed  one  oscillation 
more  than  A  in  that  period.  If  B  be  longer 
than  A,  and  its  oscillations  be  slower,  pre- 
cisely the  same  principle  applies ;  but  the 
number  of  its  vibrations  is  then  one  less 
than  that  of  A,  for  every  coincidence. 

When  the  rate  of  a  pendulum  and  its 
virtual  length  have  thus  been  ascertained, 
the  length  of  the  seconds  pendulum  is  easily 
calculated  by  the  following  proportion:  as 
the  square  of  the  time  of  the  one  pendulum 
is  to  ^e  square  of  the  seconds  pendulum,  so 
is  the  ascertained  length  of  the  one  pendu- 
lum to  the  length  of  the  seconds  penaulum. 
When  the  latter  has  been  determined  by  a 
common  rule  of  three  sum,  there  are  still 
many  corrections  to  be  applied  to  it,  in  order 
to  rectify  it  for  the  purpose  of  serving  as  a 
standard.  Thus,  the  height  of  the  juace  of 
observation  above  the  level  of  the  sea  may 
make  a  sensible  difference  in  the  result;  and 
in  order  that  observations  made  in  different 
places  may  be  compared  with  each  other,  it 
IS  desirable  to  reduce  them  all  to  an  uniform 
standard — ^the  sea  level.  Again,  the  density 
of  the  air  is  so  different  at  different  times, 
and  as  its  resistance  acts  so  differently  on 
pendulums  of  different  forms  and  materials, 
a  correction  must  be  made  for  it ;  and  here, 
too,  it  is  most  convenient  for  the  comparison 
of  observations  made  imder  different  circum- 
stances, that  they  should  be  all  corrected  so 
as  to  represent  the  length  of  a  pendulum 


oscillating  in  a  perfect  vacuum.  This  cor- 
rection can  be  made  by  calculation,  founded 
on  the  form  and  density  of  the  pendulum. 
The  result  of  these  calculations  has  been  to 
make  the  length  of  the  seconds  pendulum, 
in  latitude  of  London,  39 '  13929  inches ;  and 
this  has  been  declared  by  act  of  parliament 
to  be  the  standard  of  measure.  It  was  in- 
tended that,  in  case  of  the  standard  being 
lost,  destroyed,  or  injured,  the  new  one 
should  be  constructed  by  the  natural  one  thus 
obtained; — ^that  is,  if  the  length  of  a  pen- 
dulum vibrating  seconds  were  divided  intx) 
3,913,929  parts,  the  standard  yard  should 
be  3,000,000  of  those  parts.  It  is  doubtfol, 
however,  whether  this  determination  of  the 
length  of  the  pendulum  is  accurate  ;  and  it 
has  been  stated  on  high  authority,  that  if  a 
new  standard  were  constructed  from  it,  this 
would  differ  sensibly  from  the  old  one.  It 
appears  that  there  are  sources  of  error  which 
had  not  been  suspected ;  and  these  should 
impair  our  reliance  on  the  perfect  accural^ 
of  the  experiments  hitherto  made  in  ^ 
country.  The  latest,  and  probably  the  mo«t 
accurate  series  of  such  experiments,  is  that 
made  at  Konisberg  by  the  celebrated  astro- 
nomer Bessel ;  the  result  of  these  gives  as 
the  length  of  the  seconds  pendulum,  in 
54®  13'  north  latitude,  440  8179  Frendi 
lines,  which  is  equivalent  to  about  39*1593 
English  inches.  There  is  not  much  differ- 
ence, however,  between  this  estimate  and 
that  of  Captain  Kater,  for  a  corresponding 
latitude. 


Beligion  akd  Clock-Masino. — ^However 

widely  differing  and  entiraly  nnconnected  the  above 
subjects  may  appear,  yet  if  sought  into  they  would 
seem  to  have  some  connection.  It  was  in  monasteriei 
that  machines  for  Uie  measorement  of  timo  wen  fint 
inrented  ;  and  to  the  labour  of  these  monks  hanAogf 
stands  much  indebted.  The  earliest  mention  of  attf 
instrument  hy  which  the  flight  of  time  could  be  ap- 
preciated is  in  the  book  of  a  prophet  (a)  The  inTention 
of  clocks  is  generally  ascribed  to  a  pope  ;(6)  bnt  mne 
gire  the  honour  to  an  archdeacon  (c).  Who  bas  not 
heard  of  the  celebrated  clock  made  by  the  Abbot  of 
St.  Albans  ?  Who  has  not  heard  of  the  Fatben 
Schott,  Kircher  (d),  Truchet  (e),  Alexandre  (/). 
Vallly  (g).  Sec.  ?  Thiout,  the  author  of  two  Tolnmes 
of  horology  (A),  was  Vicar  of  St  Cyr  ;  and  Derfaam, 
the  author  ;of  ,the  "  Artificial  Clockmaker**  (t)  was  a 
clergyman. 
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The  dial  of  Ahas.    Vide  Isaiah  xxxviil.,  8. 


Oerbert,  who  was  pojw  under  the  title  of  l^hreeter  the 
Second,  A.D.  996. 

|r)  Pacificus,  Archdeacon  of  Verona,  a.d,  815. 

,d)  Schott  and  Kircher,  great  mechanical  goninaes;  fhcy 
flourished  in  the  sixteenth  century. 

{e)  A  celebrated  constructor  of  automata.  Tide  Hemoin  of 
Boy.  Acad,  des  Sciences^  1729. 

Cf)  Author  of  Troite   General  des  Horioges.     Sto.,  rttnii 

17S4. 

!g)  Inventor  of  the  modem  depsydia. 
h)  Traits  d'Horlogerie,  &c.    Paris,  4to,  1741. 
()  This  little  work  has  gone  through  wm  Te«%H*h  twHtianPi 
and  is  also  Fuhlis](ied  in  the  French  and  Qexman  languages. 
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A  BRIEF  DESCRIPTION  OF 


THE  ASTEONOMIOAL  CLOCK  OF  THE 
CATHEDEAL  OF  STEASBUEG. 

By  CHAaLEs  Schwilgtjb. 

(Strasburg,  1844.) 


Pabt  I. 

0/  the  Ancient    Clocks  of  the    Cathedral  of 

StroBhurg, 

Tlie  first  clock  set  up  in  the  interior  of  the 
Cathedral  at  Strasburg,  was  begun  in  1352, 
and  completed  two  years  afterwards,  under 
John  Bishop  of  Lichtenberg.  It  was  placed 
in  the  double  transept  opix)site  to  the  place 
of  the  present  clock.  There  is  still  to  be 
seen  at  the  present  day,  in  the  wall,  the 
brackets  which  served  to  support  it. 

This  dock,  the  case  of  which  was  entirely 
of  wood,  consisted  of  a  calendar  like  those 
in  use  at  that  period,  representing  in  a 
painting  some  indications  relative  to  the 
principal  moveable  feasts.  By  the  side  of 
this  calendar,  formed  of  a  large  disc  of  wood, 
there  was  hung  a  picture,  upon  which  were 
read  in  German  rhymes  the  wondrous  pro- 
perties which  our  credulous  ancestors  attri- 
buted to  the  seven  planets. 

In  the  middle  part  there  was  an  astrolabe, 
whose  pointers  showed  the  movements  of  the 
sun  and  moon,  the  hours,  and  their  sub- 
divisions. There  was  placed  at  the  same 
elevation  the  prime  mover,  and  the  other 
wheel  work  which  caused  the  clock  to  go. 
The  upper  compartment  was  adorned  with  a 
statuette  of  the  Virgin,  before  which,  at 
noon,  the  three  Magi  (wise  men  of  the  East) 
bowed  themselves.  An  automaton  cock, 
placed  upon  the  crown  of  the  case,  crew  at 
the  same  moment,  moving  its  beak  and  pain- 
fully flapping  its  wings. 

A  small  set  of  chimes,  composed  of  several 
cymbals,  formed  besides  a  part  of  this  work, 
of  which,  not^vithstanding  all  our  enquiries, 
we  have  not  been  able  to  find  the  name  of 
the  author. 

The  second  clock  dates  from  1547.  The 
project  had  for  its  authors,  Doctor  Michael 
Heer,  his  friend  Nicholas  Bruckner,  and 
Christian  Herlin,  professor  at  the  University 
of  Strasburg  and  one  of  the  most  distin- 
guished mathematicians  of  his  time.  These 
learned  men  joined  with  them  several  intel- 
ligent artists  and  workmen.  Unfortunately 
the  death  of  the  colleagues  of  Herlin,  and 
the  untoward  events  of  the  period,  arrested 
the  execution  of  tiio  work.    This  interrup- 


tion happened  at  the  moment  when  the 
mathematicians  had  just  finished  the  design 
of  the  astrolabe,  when  the  stone  cutters  were 
putting  the  finishing  stroke  to  the  chamber 
which  serves  still  for  the  present  dock,  and 
when  a  finish  had  been  already  put  to  the 
iron  cage  destined  to  receive  the  mechanism 
of  the  dock.  The  works  remained  sus- 
pended till  1570;  from  that  time  at  the 
invitation  of  Jihe  managers  of  the  (Euvre 
Notre-Dame,  the  undertaking  was  recom- 
menced by  Conrad  Dasypodius  (Eauhfiiss),  a 
disciple  of  Herlin,  and  his  successor  in  ^e 
chair  of  mathematics  at  the  University  of 
Strasburg.* 

While  profiting  by  some  of  the  parts 
which  were  completed,  this  learned  man  did 
not  follow  the  plan  of  his  predecessors ;  he 
reconstructed  it  upon  a  larger  scale,  and  did 
not  begin  the  woi^  till  after  his  project  had 
received  the  approbation  of  severfld  distin- 
guished professors,  among  whom  were  the 
celebrated  mathematician  Oswald  Schreken- 
beufuchs  of  Friburg. 

The  mechanical  works  were  confided  to 
two  brothers,  Isaac  and  Josiah  Habrecht, 
clock-makers  of  Schaffhausen  in  Switzer- 
land, who  had  already  acquired  some 
renown,  one  by  the  construction  of  an  astro- 
labe, the  other  by  that  of  a  sphere.  Tobias 
Stimmer,  one  of  their  feUow-citizens,  was 
employed  to  do  the  paintings  and  the 
sculptures  which  were  to  serve  as  decora- 
tions of  the  achievement.  Hardly  had  the 
association  been  formed,  when  Dasypodius, 
succumbing  under  the  weight  of  his  toilsome 
and  numerous  works,  found  himself  under 
the  necessity  of  associating  with  himself  his 

—        —  —  

*  Conrad  Dasypodius  was  born  at  Strasbarg  in 
1531,  beine  the  son  of  Peter  RauhOiss,  a  learned 
Greek  scholar,  of  Fraaenfild,  in  Switzerland,  and  who, 
between  1547  and  1559,  had  changed  his  German 
name  (literally  hairy  foot)  into  the  Greek  one  of 
Dasypodios.  which  has  the  same  meaning.  Conrad 
Dasypodius  showed  an  early  liking  for  mathematics, 
which  his  father,  although  himself  a  Hellenist,  or  lorer 
of  Greek,  spared  no  pains  to  enconraee  ;  his  first 
master  in  this  branch  of  knowledge  was  the  celebrated 
Herlin,  who  conceived  an  affection  for  him,  induced 
him  to  enter  into  holy  orders,  and  kept  his  own  chair 
in  resenre  for  him,  and  in  which  Dasypodius  succeeded 
him  in  1562  ;  the  same  year  he  was  likewise  named  « 
canon  of  the  chapter  of  St  Thomas.  The  reputation 
of  Dasypodius  dates  from  1566,  at  which  period  ho 
published  his  *'  Commentaries  on  the  First  Books  of 
Euclid,"  which  on  their  first  appearance  caused  a 
great  sensation.  He  gare  a  description  of  the  astro- 
nomical clock  of  the  cathedral  in  his  *'  Heron  Mathe- 
maticus,  Argent,  1 580."  Subsequently  to  his  having 
been  made  Warden  (Custos)  of  the  Chapter  of  Sr. 
Thomas,  by  Bishop  Jean  de  Nanderscheid,  he  was,  in 
1 53 1,  made  Dean  of  the  same  Chapter  by  the  votes  of 
his  colleagues.  He  had  designed  the  collection  and 
publicatiaii  of  the  Greek  mathematical  writers,  when 
death  cut  short  his  great  undertaking  *,  and  he  died 
26th  of  April,  1601,  at  nearly  70  years  of  age.  ' 
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friend  David  Yolkenstein,  astronomer  of 
Breslau,  whom  he  sent  for  from  Augsburg, 
where  he  was  then  teaching  the  exact 
sciences. 

It  was  due  to  the  actiye  co-operation  of 
these  diverse  talents  that  this  work,  so  im- 

Satiently  waited  for,  performed  its  duties  for 
le  first  time  on  the  24th  of  June,  1574,  the 
day  of  St.  John  the  Baptist.  The  me- 
chanism of  the  clock  was  not  entirely 
finished,  when  Josiah  Hdbrecht,  the  yoiinger 
of  the  two  brothers,  was  sent  for  by  the 
Archbishop-elector  of  Cologne,  to  construct 
an  astronomical  dock  in  the  castle  (chateau) 
of  Kayserswoerth.  This  journey  and  the  ill- 
ness of  one  of  his  sisters  who  became  blind 
about  the  same  time,  appear  to  have  given 
birth  to  the  frunous  popular  tradition,  which 
imputes  to  a  magistrate  of  Strasburg  the 
odious  crime  of  having  put  out  the  eyes  of 
the  author  of  the  astronomical  clock  of  the 
Cathedral,  to  prevent  him  from  making 
another  like  it. 

This  clock — ^restored  a  first  time  in  1669, 
by  Michael  Isaac  Habrecht,  grandson  of 
Dasypodius  (one  of  the  original  makers),  a 
second  time  in  1732,  by  James  Straubhaar, 
a  kinsman  and  successor  of  the  same 
Habrecht — ceased  to  act  in  1789. 

The  body  of  the  wheel-work,  as  well  as 
Uie  other  parts  of  this  clock,  after  having 
been  finished  havejust  been  remoimted  in 
the  chapel  of  (L'CKuvre  Notre  Dame)  the 
Virgin. 

After  these  first  -  mentioned  historical 
sketches,  it  remains  for  us  to  make  known 
the  labours  of  Dasypodius  and  of  the 
Habrechts.  This  clock  was  surrounded  at 
first  by  a  wooden  baUustrade,  breast  high, 
then  by  an  iron  railing,  whose  bars,  in  the 
shape  of  lozenges,  intercepted  the  view; 
a  part  of  this  ramng,  about  two  metres  high, 
has  just  been  placed  in  the  north  transept, 
around  the  baptismal  font  executed  in  1453, 
after  a  design  of  the  architect  lodoque 
Dotzinger. 

Before,  and  at  the  foot  of  the  dock,  there 
was  a  celestial  globe  supported  on  four 
columns  of  wood  very  richly  carved.  This 
globe,  formed  of  a  mixture  of  paper,  chalk, 
and  glue,  weighed  about  50  kifiogrammes.* 
It  performed  a  revolution  on  its  axis,  show- 
ing the  stars  known  in  the  time  of  Ptolemy, 
about  A.D.  140.  These  stars,  to  the  number 
of  1020,  were  grouped  in  48  constellations, 
represented  by  as  many  beautiful  figures. 
Two  circles,  one  carrying  the  sim  and  the 
other  the  moon,  turned  round  the  globe,  the 
first  in  24  hours,  the  second  in  the  space  of 
about  25  hours. 
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Immediately  behind  the  celestial  globe, 
there  was  a  large  wooden  disc  in  which  was 
painted  a  calen&r  for  Ihe  space  of  a  ooitoxy, 
the  months,  the  days,  the  dominical  lettai^ 
the  names  of  the  saints,  and  the  dates  of  flie 
principal  moveable  feasts.  This  calendar,  of 
which  one  of  the  least  defects  was  to  make 
all  the  years  bissextile,  or  of  366  days,  made 
an  entire  revolution  every  year.  The  statues 
of  Apollo  and  Diana,  placed  on  two  aides  of 
the  disc,  pointed  out  with  their  sceptres,  Hib 
one  the  day  of  the  year,  the  other  the  corres- 
ponding day  at  the  end  of  six  months.  The 
central  part  of  the  calendar  was  immoveable^ 
on  it  were  represented  the  countries  of  Ger- 
many situated  alon^  the  Bhine,  and  the 
topographical  plan  of  the  dty  of  Straaburg. 
There  were  on  the  same  part  the  names  of 
the  learned  men  and  of  the  j^aintor  lAo 
joined  in  executing  that  portion  of  Die 
work. 

The  compartments  situated  on  flie  two 
sides  of  the  calendar  were  occupied  by  tte 
large  pictures  upon  which  were  painted  tte 
prindpal  eclipses  of  the  sun  and  moon  vinide 
m  the  northern  hemisphere,  and  anflwenng 
to  an  interval  of  thirty-two  years  only,  that 
is  to  say  the  period  from  1573  to  1(X)5. 
These  pictures,  which  were  fixed  in  a  mj 
that  they  might  be  removed,  were  xeplaoed 
by  two  others  showing  the  edipaes  frooi 
1613  to  1649,  which  were  not  renewed  after 
that  period.  Made  in  imitation  of  the  fixsi 
ones,  these  pictures  merit  our  attention  as 
much  from  the  e^npression  of  the  painting 
and  the  richness  of  the  details,  as  from  the 
original  manner  in  whidi  the  eclipses  are 
represented  on  them. 

Above  the  calendar  there  were  seen  in 
the  douds  the  seven  pagan  divinitiee  that 
have  given  their  names  to  planets,  and  after- 
wards to  the  days  of  the  week.  These 
allegorical  figures,  seated  in  chairs  drawn  bj 
the  divers  animalH  which  mythology  assigm 
to  each  of  these  divinities,  showed  than- 
selves  successively  on  the  days  which  were 
sacred  to  them. 

On  Sunday,  ApoUon  was  seen ;  this  day 
being  dedicated  to  the  sun,  the  andents 
name  it  dies  soUs  (the  day  of  the  sun\  and 
theCSiristians  theTiord's  oay  (dies  Dominica), 
whence  is  made  the  Frendi  word,  dinumAt^ 
for  Simday.  Diana  showed  herself  on  the 
second  day,  which  was  called  die9  luna  (day 
of  the  moon) — ^Lundi — ^Monday.  Mais,  the 
god  of  war,  appeared  on  (Mardi)  Tuesiday, 
the  English  word  being  derived  mm  TWeee 
the  Saxon  name  of  the  god  of  war.  The 
fourth  day  was  represented  by  Mercoiy,  the 
messenger  of  Olympus;  Frendi,  Meroredi; 
English,  Wednesday  (the  latter  beine  derived 
from  Wbdint  the  l^on  name  of  U&e  same 
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deity).    The   following  day  dies  jutis,  Ju- 

S iter's  da^ ;  French,  Jeudi  ;  English,  Thurs- 
ay,  (derived  from  Thor  the  Saxon  name  for 
Jupiter).  The  beautiful  Venus  showed  her- 
self on  Friday  (which  in  English  is  derived 
from  Friga,  the  Saxon  name  of  the  goddess 
Venus).  Last  of  aU,  Saturn,  the  god  of  time, 
came  on  Saturday  to  close  the  Olympian 
procession. 

Immediately  above  the  divinities  of  the 
week  was  a  gallery,  the  middle  was  occupied 
by  a  small  dial  plate  which  indicated  the 
quarter-hours  and  the  minutes,  the  hours 
being  represented  upon  the  astrolabe,  as  we 
shall  see ;  at  the  sides  of  the  dial  plate  were 
seated  two  genii,  of  which,  the  one  placed 
on  the  right  raised  a  sceptre  each  time  the 
hour  was  to  strike,  and  of  which  the  other  at 
the  same  moment  turned  upside  down  an 
hour  glass  which  he  held  in  one  hand, 
turning  it  always  in  the  same  direction.  An 
astrolabe,  constinicted  according  to  Ptolemy's 
system,  occupied  the  greater  part  of  &e 
middle  stoiy,  in  the  interior  of  which  was 
contained  the  wheel- work  of  the  dock.  Six 
pointers,  bearing  the  same  number  of 
planets,  pointed  out,  upon  twenty -four 
divisions  of  the  astronomical  day,  the  move- 
ments of  these  heavenly  bodies ;  one  pointer, 
larger  than  the  others  and  terminated  by  a 
sun,  finished  in  twenty-four  hours  an  entire 
revolution  round  a  small  map  of  the  world 
placed  in  the  central  part  of  a  large  dial 
plate,  which  was  ornamented  at  the  same 
time  by  the  circles  of  a  horoscope  and  by  the 
twelve  signs  of  the  zodiac. 

The  upper  part  of  the  astrolabe  was 
crowned  with  the  phases  of  the  moon. 
There  was  visible  a  small  dial-plate  cut  in 
its  lower  part  by  two  semi-circles,  behind 
which  the  moon,  represented  by  a  gilded 
disCy  disappeared  at  the  time  of  the  new 
moon,  and  came  out  from  day  to  day  to 
show  successively  a  quarter  part  of  its  orb, 
till  it  presented  to  view  its  entire  disc,  at  the 
time  of  fiill  moon. 

At  the  third  story  of  the  clock  there  was  a 
platform  of  wood  placed  horizontally,  upon 
which  were  fixed  four  small  statues  repre- 
senting the  four  ages  (periods  of  life) — 
infancy,  youth,  manhood,  and  old  age ; 
these  figures  struck  the  quarter-hours  upon 
cymbals. 

Above  this  platform  was  suspended  the 
bell  intended  for  sounding  the  hours.  Two 
figures  stood  beside  this  bell,  the  one  was 
Death  under  the  form  of  a  skeleton,  the  other 
represented  Christ  having  in  one  hand  the 
cross  and  the  palm  brancn.  At  the  instant 
the  hour  ought  to  strike,  the  Saviour  came 
forward,  and  the  skeleton  drew  back ;  but 
hardly  had  this  movement  taken  place  when 


Christ  retreated  precipitately,  and  Death 
advanced  in  the  same  way  to  strike  on  the 
bell  the  number  of  strokes  required.  This 
impleasant  movement  was  repeated  as  many 
times  as  there  were  strokes  in  the  hour. 

The  turret,  placed  on  the  left  of  the  prin- 
cipal edifice,  contained  the  weights  of  the 
clock,  as  well  as  the  machinery  mtended  for 
the  cock  which  was  perched  on  the  summit 
of  this  turret.  This  cock  (the  only  piece 
which  was  preserved  from  the  first  clock, 
called  the  dock  of  the  three  kings)  crowed 
at  first  daily,  at  noon,  flapping  its  wings 
and  opening  its  beak;  but  having  been 
struck  with  lightning  in  1640,  it  was  not 
made  any  longer  to  crow,  except  on  Sxmdavs 
and  feast  days.  It  ceased  crowing  entirely 
in  1789,  at  the  time  when  overwhelming 
attention  bestowed  upon  the  great  events 
that  were  taking  phu^e  caused  it  to  be 
completely  forgotten. 

This  clock,  which  represented  the  state  of 
knowledge  of  the  sixteenth  century,  was, 
for  the  period,  a  real  master-piece;  hence 
it  was  reckoned  among  the  seven  wonders 
of  Germany,  of  which  Strasburg  then  formed 
a  portion,  as  a  free  town.  The  most  emmi- 
nent  poets  of  the  period,  as  Xylander, 
Fishart,  Crusius,  Cell,  Frischlinus,  &o., 
vied  with  each  other  in  making  it  the  sub- 
ject  of  their  songs,  whether  in  Latin  or 
German. 

The  following  inscription  was  formerly  to 
be  read  over  the  great  entrance  gate  of  the 
metropolitan  church  of  Mayence : 

SEFTEM    GERMANUG    SFEOTAMIKA  : 

TUBBIS    ABQSNTINEXSI8  : 

CHOBUS    COLONISNSIS  : 

HOBOLOOIUM     ABOKJNTIMUM  : 

OBOANUM     TJLBOSNSB  : 

NUNDINiE    FBAN0F0BTENSE8  : 

MECAKICA      NX7BENBEBGENSIS  : 

STBUCrUBA     ArOUSTANA. 


Tramhtion* 

The  8eTen  Wonders  of  Germany  were  i- 
1.  The  Tower  of  Strasborg. 
8.  The  Choir  of  Cologne. 
8.  The  Clock  of  Strasbiirg. 

4.  The  Organ  of  Ulm. 

5.  The  Fairs  of  Frankfort 

C.  The  Mechanism  of  Nurembnrg. 
7.  The  Guildhall  of  Angsbarg. 


{To  ht  amiiiived.) 
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INTEENATIONAL  EXHIBITION,  1862. 

Dboisioh  op  Hbr  Majesty's  Cokmissionbrs  ov 

Ponrra  bblatino  to  thb  Exhibitiok. 

Mjrch,  1861. 

Her  Kijesty's  Commiflsionera  hare  fixed  upon 
Thursday,  the  Ist  daj  of  Maj,  1862,  for  opening 
the  Exhibition. 

The  Exhibition  Building  will  be  erected  on  a  site 
adjoining  the  gardens  of  the  Rojal  Horticnltoral 
Societj,  and  in  the  immediate  neighbourhood  of  the 
ground  occupied  in  1851,  on  the  occasion  of  the 
first  International  Exhibition. 

The  portion  of  the  building  to  be  devoted  to  the 
exhibition  of  Pictures,  will  be  erected  in  brick,  and 
will  occupy  the  entire  front  towards  Cromwcll-road  ; 
the  portion  in  which  Machinery  will  be  exhibited  will 
extend  along  Prince  Albert's -road,  on  the  west-side 
of  the  gardens. 

All  works  of  industry  to  be  exhibited  should  hare 
been  produced  since  1850. 

Subject  to  the  necessary  limitation  of  space,  all 
persons,  whether  designers,  inventors,  manufacturers, 
or  producers  of  articles  will  be  allowed  to  exhibit ; 
but  they  must  state  the  character  in  which  they  do  so. 

Her  Majesty's  Commissioners  will  communicate 
with  Foreign  and  Colonial  exhibitors  only  through  the 
Commission  which  the  Government  of  each  Foreign 
Country  or  Colony  may  appoint  for  that  purpose  ; 
and  no  article  will  be  admitted  from  any  Foreign 
Country  or  Colony  without  the  sanction  of  such 
Commission. 

No  rent  will  be  charged  to  exhibitors. 

Prizes,  or  rewards  for  merit,  in  the  form  of  medals, 
will  be  given  in  the  Industrial  Department  of  the 
Exhibition. 

Prices  may  be  affixed  to  the  articles  exhibited. 

Every  article  produced  or  obtained  by  human  in- 
dustry, whether  of 

Raw  materials 
Machinery 
Manufactures,  or 
Fine  Arts 
will  be  admitted  to  the  Exhibition,  with  the  exception 
of  1.  Living  animals  and  plants. 

2.  Fresh  vegetable  and  animal  substances 

liable  to  spoil  by  keeping. 

3.  Detonating  or  dangerous  substances. 
Spirits,  or  alcohols,  oils,  acids,  corrosive  salts,  and 

substances  of  a  highly  inflammable  nature,  will  not  be 
admitted,  unless  sunt  in  well-secured  glass  vessels. 

The  articles  exhibited  will  be  divided  into  the  fol- 
lowing classes  :— • 

SXOTION  1. 

Class  1.  Mining,  Quarrying,  Metallurgy,  and   Mi- 
neral Products. 
„        2.  Chemical  Substances   and  Products,  and 

Pharmaceutical  Processes. 
„      9.  Substances  used  for  Food,  including  Wines. 
„      4.  Animal  and   Vegetable  Substances  used 
in  Manufactures. 


Class  5. 


»t 


6. 


>i 


»t 


>t 


tf 


SXGTIOH  2. 

Railway  Plant,  including  Locomotive  En- 
gines and  Carriages. 

Carriages  not  connected  with  Rail  or  Tram 
Roads. 

Manufacturing  Machines  and  Tools. 

Machinery  in  general. 

Agricultural  and  Horticultural  Machines 
and  Implements. 

Civil  Engineering,  Architectural,  and 
Building  Contrivances. 

Military  Engineering,  Armour  and  Accou- 
trements, Ordnance,  and  Small  ArmsL 

Naval  Architecture,  Ship's  Tackle; 

Philosophical  Instruments,  and  lYoce^es 
depending  upon  their  use. 

Photographic  Apparatus  and  Photograpby. 

Horological  Instruments. 

Musical  Instruments, 

Surgical  Instruments  and  Appliances. 

Section  3. 

Cotton. 

Flax  and  Hemp. 

Silk  and  Velvet. 

Woollen  and  Worsted,  indading  Mixed 
Fabric  generally. 

Carpets. 

Woven,  Spun,  Felted,  and  Laid  Fabrics, 
when  shown  as  specimens  of  Printing 
or  Dyeing. 

Tapestry,  Lace,  and  Embroidery. 

Skhis,  Fur,  Feathers,  and  Hair. 

Leather,  including  Saddlery  and  Hamffft 

Articles  of  Clothing. 

Paper,  Stationery,  Printing,  and  Book- 
binding. 

Educational  Works  and  Appliances. 

Furniture  and  Upholstery,  indnding  Paper 
hangings;  and  Papier-michd 

Iron  and  General  Hardware. 

Steel  and  Cutlery. 

Works  in  Precious  Metals  and  their  imita- 
tions, and  Jewellery. 

Glass. 

Pottery. 

Manufactures  not  included  in  previoas 
classes. 

SaoTioir  4. 

37.  Architecture. 

38.  Paintings  in  Oil  and  Water  CoIoiub,  sad 
Drawings. 

39.  Sculpture,  Models,  Die-sinking,  and  In- 
taglios. 

40.  Etchings  and  Engravings. 

Her  Majesty's  Commissioners  will  be  ptepared  to 
receive  all  articles  which  may  be  sent  to  them,  on  or 
after  Wednesday,  the  1 2th  of  February,  and  wUl  coo- 
tinue  to  receive  goods  until  Monday,  the  Slst  of 
March,  1862,  indusive. 

Artides  of  great  size  or  weight,  the  plaeing  of 
which  will  require  considerable  laboor,  moat  be  ssnt 
before  Saturday,  the  Ist  of  Maivfa,  186S  s  add,  maaa- 
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gloomy  at  9  a.m.,  overcaat  ynih  BqaaDa  of 
EaU  and  ram  throughout  die  day,  and  blae 
eky  and  clouda  at  night. 

On  Ist  at  3  p.m.,  bar.  ires  29-603,  wind 
WBw,  force  7,  with  much  rain,  ' 

On  9th  at  10  a.in.,  b&r.  was  30-453,  being 
tiie  hi^eet  obeerred  daring  fhe  monUi. 

On  11th  at  6  p.m.,  bar.  waa  down  to 
29-289  with  rain. 

On  16tli  at  II  p.m.,  the  mercury  stood  at 
30-044,  and  &om  thia  time  it  continnedto 
foil  till  the  19th  at  9  a.m.,  when  the  lowest 
reading  was  ohsorved  (see  table).  Dnring 
this  interval  the  weather  was  very  change- 
able, with  moderate  gales  of  wind  &om  ssw, 
w,  and  iTW. 

On  20th  at  7  p.m.,  bar.  was  29-305,  irind 
asw,  force  9,  with  hean  squalls  and  mndi 
raia;  and  at  11  p.m.,  it  had  moderated  to 
sw,  force  4,  with  a  miely  blue  a^. 

^le  mean  temperature  for  Itardi  bedag 
41**  it  will  be  ohserved  that  tlie  temperabue 
has  been  above  the  average  throug^hoat  tiu 
month;  the  ooQtiiiuauoe  of  westerly  winds 
accounts  for  this. 

From  an  interesting  table  of  "  "R^gB^ 
Bainfall  in  1860,"  compiled  by  G-.  J.  Symooi, 
Esq.,  the  following  has  been  obt^toed. 
During  the  year  Just  passed,  1860,  the  total 
foil  of  rain  at  Camden  Town,  amounted  to 
32-24  inches;  atHyde,  Isle  of  Wight,  36-28; 
at  Bedford,  24 '95;  at  Torquay,  36-36;  it 
Penzance,  49 '25;  at  Bristol,  42 '96;  at 
Olouceeter,  28-01;  at  Uancheeter,  36-14 
at  Wakefield,  33-48 ;  at  Scarboroaxh.  24  00 
at  North  Shields,  3219;  at  Carlisle,  Sl-63 
at  Ambleside,  Westmoreland,  7S-97;  at 
Ballasalla,  Isle  of  Man,  37-17.  The  elem- 
tion  of  all  these  places  being  about  100  feet 
above  the  sea ;  tnej  will  tlierefore  aerve  to 
shew  the  distribation  of  rain  over  TSfgtaMt 
Rain  was  ia  excess  of  the  average  oTjm- 
vious  years  at  nearly  all  the  stations.    KB. 


TO  CORRESPONDEHfTS,   |«. 
All  Cmmwacatiomt  ftn  iStit  Jvunul  OovU  ii  s^ 
AtMi*d  (0  tbt  Editob,  at  Ikt  Office,  S5,  NorthM^- 
toB  Bqaan,  ClerkcnweU. 
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Glow  Une,  liomtij:  E.  J.  ThompMo,  S  k  a,  | 
(liect;  RfHtkion.  Joba'tADiT.  BL  Lukei  —  " 
Prederick-plM*:  CreenbUl.SuttOD-itiect; 
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pliee,  PreMDI,  Lamrublte ;  Lee.  Wood 
F(llo«,  WrlliD|Un4tnel :  HugrU*,  •■  I 
itnct',  AUbrrtT.  Oowttt-rov] ;  udot  iQ 
Town  and  Coiulij. 
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BRITISH    HOROLOGICAL    INSTITUTE. 


BOTANY,  AS  APPLIED  TO  ORNAMENTATION. 

By  Dr.  C.  Dresseb,  F.L.S.,  F.E.B.S. 

Ths  ISrtt  of  Thuee  Lectxtres,  delivered  to  the  Members  of  the  British  Horological  iNSfiTXTTE, 

on  the  Evening  of  the  7  th  Fehruary^    1861. 

Mb.  J.  F.  Cole,  V,  P.,  in  thb  Chair. 

(Continued  from  page  108). 


I  ooiild  extend  these  remarks  to  a  yery 
great  length  with  much  advantage;  but  I 
am  80  pressed  for  time  that  all  I  can  do  is 
to  throw  out  hints,  and  leave  you  to  work 
them  out  for  yourselves.  Here  is  another 
class  of  repetition ;  the  flower  consists  of  a 
certain  number  of  parts  repeated.  Here 
upon  this  diagram  is  a  repetition  of  similar 

rrts,  but  they  are  radiating  from  the  centre. 
wish  to  get  clearly  into  your  minds  this 
idea  of  repetition,  which  is  ihe  great  due  to 
the  principle  of  all  plant  growth.  If  the 
stem  is  donated  it  is  only  by  producing 
another  repetition.  Had  we  time  we  might 
even  shew  that  when  plants  produce  blossom 
it  ia  only  repetition ;  for  it  is  only  a  branch 
in  a  modified  condition. 

It  is  of  g^eat  importance  that  I  should  call 
your  attention  to  the  principle  of  order 
xnanifidsted  throughout  the  vegetable  king- 
dom. When  we  wander  through  the  fields 
we  are  struck  with  what  we  suppose  to  be 
the  freeness  of  nature.  We  see  the  birds 
soaring  up  into  the  air,  and  think  how  free 
they  are.  As  we  see  them  stand  chirping  upon 
the  hedge  we  think  that  they  are  boimd  by  no 
laws,  but  that  all  is  perfect  freedom  without 
refltraint.  It  is  not  so  however ;  remember 
that  everything  in  nature  is  under  the 
government  of  law.  The  leaf  may  seem  to 
grow  where  it  pleases,  but  in  reality  it  is  not 
at  all  so.  We  must  never  be  hasty  in  pro- 
nouncing judgment  upon  plants,  for  we  may 
not  in  all  cases  at  first  sight  be  enabled 
to  detect  the  principles  of  order  manifested ; 
but  do  not  for  one  moment  conclude  that 
there  is  no  principle  of  order,  because  it  is 
not  apparent  at  first  sight ;  that  is  an  erro- 
neous notion,  which  we  must  ever  especially 
g^uard  against.  There  may  be  a  principle  of 
order  so  refined  and  concealed  that  we  may 
not  at  once  detect  its  presence,  but  whether 
there  is  a  manifestation  or  not  it  yet  exists. 
The  recent  labours  of  scientific  men  have  dis- 
covered that  there  is  not  such  a  thing  in  the 
vegetable  kingdom  as  one  leaf  produced 
from  a  stem  by  accident,  or  one  branch  pro- 
ceeding from  another  except  upon  certain 
fixed  principles. 


I  can  shew  you  this  principle  in  ont  or 
two  ways.  If  we  take  a  branch  of  el^er, 
like  this  I  have  depicted  upon  my  diagram, 
it  will  present  the  same  peculuuily;  &ie 
leaves  grow  in  units;  but  if  we  ta(e 
another  we  find  they  grow  in  pairs.  There  is 
a  sort  of  order  about  it.  They  always  fpcow 
in  pairs,  except  some  peculiar  accident  hap* 
pens,  and  then  the  pair  cross  one  another 
and  are  developed  there.  One  piece  of  the 
root  is  left,  and  the  next  pair  wiU  be  de- 
veloped there.  One  wiU  advance,  while  the 
other  recedes,  so  that  successive  pairs  cross 
one  another  in  this  manner,  so  that  you  see 
at  once  a  principle  of  order.  If  we  take  a 
little  plant,  well  known  to  us  all,  called 
the  ''  goose  g^ass,"  and  by  country  children 
"  whip  tongue," — ^a  little  rough  plant  which 
grows  by  common  hedges ;  c^ed  so  by  rea- 
son that  it  catches  the  stem  of  little  plants, 
and  is  frimished  with  many  minute  hooks 
which  the  country  children  put  to  their 
tongues,  and  say,  that  it  whips  the  skin  off 
them — ^you  will  find  in  it  a  number  of  leaves 
growing  on  leaves,  some  five,  six,  or  eight, 
forming  a  ring  round  the  stem. 

Let  us  pass  to  some  other  specimens  which, 
perhaps,  present  greater  difficulties.  Here  is 
a  stem  oi  grass ;  here  there  seems  to  be  a 
species  of  order;  not  one  leaf  rising  here 
and  another  at  the  root.  We  see  in  this 
bigonia  one  advanced  root,  and  the  next  root, 
and  so  on.  That  is  the  most  simple  illus- 
tration which  I  could  give  you  of  a  principle 
which  becomes  more  complex,  imtiL  we  are 
led  out  to  a  wonderftil  extent  which  ends 
only  in  the  infinite.  Let  me  endeavour  to 
illustrate  this  position  by  this  model. 
Notice,  that  I  have  placed  roimd  this 
cylinder,  a  line  which  represents  the  spiral 
line  or  thread  of  the  stem  of  a  plant.  If  you 
look  on  the  top  you  see  two  rows  of  leaves. 
I  will  draw  two  lines  down  the  cylinder,  one 
on  either  side,  to  represent  the  two  rows  of 
leaves.  This  part  of  the  line  crosses  this 
spiral  thread,  or,  rather  I  would  say,  tliat 
this  spiral  thread  crosses  this  part  of  the  line. 
I  place  here  a  dot  where  the  first  leaf  grow  a. 
Following  the  spiral,  and  onwards,  here  is 
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the  second  line  crossing,  and  from  there 
another  leaf  grows.  Following  onward,  we 
come  to  a  third  crossing  of  the  line,  and 
then  we  reach  the  first  leaf  over  one  of  the 
former ;  this  is  over  the  first  with  which  we 
started,  so  we  call  that  one  again ;  then  we 
pass  on  to  leaf  two,  which  again  is  over  the 
first  number  two ;  then  we  come  to  the  third, 
and  so  on  throughout  the  leaves.  Some  one 
— ^I  do  not  know  who — ^has  invented  a  most 
ingenious  method  of  representing  this  in  a 
very  simple  manner.  He  represented  this 
range  of  leaves  by  the  fraction  i,  answering 
to  one  turn  of  the  spiral  thread.  Starting 
here,  we  pass  once  round  and  reach  here, 
going  round  this  once  you  reach  number 
one  and  two  leaves.  Then,  again  taking 
another  turn  of  the  thread  round  the  stem, 
we  meet  with  two  leaves,  which  are  one  half 
the  circumference  of  the  circle  from  one 
another,  and  also  two  rows  of  leaves  repre- 
sented by  this  figure  2.  The  next  step  in 
the  complexity  of  arrangements,  is  three 
rows  of  leaves  in  place  of  two ;  that  is  the 
only  difference;  so  that  in  a  spiral  line 
passing  once  around  the  stem,  near  it  again 
we  meet  with  three  leaves ;  which  arrange- 
ment we  represent  by  the  fraction  ^,  in 
which  each  leaf  is  one-third  of  the  circum- 
ference of  the  circle  from  the  consecutive 
leaves.  Another  arrangement  is  represented 
by  the  fraction  f .  This  mode  of  leaf- 
development  differs  from  those  which  I  have 
already  explained  in  thi£(  particular,  that  in 
Uie  last  instance  one  turn  of  the  spiral  thread 
meets  with  three  leaves,  but  in  this  instance, 
we  have  to  go  twice  round  the  stem  before 
we  meet  wifii  a  leaf  developed  over  the  one 
from  which  we  started,  and  m  doing  so,  we 
meet  with  five  leaves.  This  spiral  arrange- 
ment of  the  foliar  organs  is  a  princmle  of 
great  importance  in  plant  growm.  Ijiia  is 
an  arrangement  whidi  we  meet  with  in  the 
apple,  the  plum,  the  cheny,  and  in  feu^t  in 
w.  friiit  trees,  as  well  as  in  the  rose  and  a 
number  of  other  instances. 

It  is  impossible  to  ^et  a  view  round  some 
arrangements.  This  is  a  plant  viewed  upon 
Uie  summit.  If  we  look  upon  this  f  arrange- 
ment from  the  top  branch,  we  get  tibis  spiral, 
which  some  gentleman  suggested  to  me  as 
being  your  watch  spring,  but  which  I  do  not 
know  anything  about.  It  is  my  plant  spring 
arrangement.  Here  we  have  a  represen- 
tation of  a  lar^e  spiral,  but  instead  of  five 
rows,  as  in  the  mst  instance,  we  get  thirteen. 
All  little  plants,  such  as  the  dandelion,  differ 
from  this ;  they  have  very  short  stems ;  in- 
stead of  having  five  there  are  thirteen, 
which  will  be  represented  by  the  fractions 
^.  We  shall  have  to  go  five  times  round 
before  we  find  a  leaf  over  the  one  with  which 


we  started,  and  each  leaf  is  five  thirteenths 
of  the  circumference  of  the  stem  from  those 
which  precede  and  follow  it. 

What  I  have  now  said  is  enough  to 
establish  the  fact  that  a  system  of  order 
is  discoverable  in  plants,  and  that  every 
leaf  and  stem  arrangement  which  appeals 
complicated  is  only  apparently  so,  because 
we  are  not  familiar  with  the  spiral  dis- 
position of  the  leaves.  It  is  easy  by  fol- 
lowing this  rule  for  the  botanist  to  discover 
at  once  the  arrangement  of  the  leaves. 
There  is  a  number  of  particulars  connected 
with  this  law  which  are  of  great  interest 
There  is  a  singularity  in  the  numbers  whidi 

1  have  just  pointed  out.  The  first  fraction 
is  ^ ;  the  next  ^ ;  the  next  |- ;  the  next  | ; 
and  the  next  -X.  Notice  how  they  run 
when  you  take  the  numerations : — 1  and  1  is 

2  ;  1  and  2  is  3  ;  3  and  2  is  5  ;  5  and  3  is  8; 
8  and  5  is  13.  There  are  many  peculiaritifis 
connected  with  these  numbers  which  could 
be  pointed  out,  and  which  you  will  find  per- 
vamng  aU  nature. 

There  is  another  feature  of .  considerable 
importance  in  plant  growth,  which  we  call 
the  law  of  alternation.  If  we  looked  down 
upon  the  top  of  these  plants,  we  should  find 
the  leaves  formed  of  four  rows.  We  just 
noticed  a  pair  of  leaves  crossing  one  anomer. 
The  leaves  of  one  are  developed  to  the  right, 
and  the  next  to  the  left,  and  some  may  be 
crossed  or  alternate.  Look  at  the  flowers; 
they  generally  consist  of  a  ring  or  yerticfll 
of  p>een  parts ;  a  ring  of  coloured  leaves ;  . 
a  rmg  of  little  thread-like  bodies  termina- 
ting in  knobs,  and  a  central  ajrangement ; 
but  the  red  leaves  are  on  the  rose,  whereas 
green  leaves  are  here.  The  one  is  not  near 
ue  other ;  but  every  successive  ring  alter- 
nates. Here  is  a  green  ring,  and  here  a 
coloured  ring ;  and  the  fruits  of  iJie  latter 
fall  between  the  green  ones ;  then  the  next 
ring  falls  below  the  last.  This  principle  of 
alternation  runs  throughout  the  whole  of 
the  vegetable  structure.  Wherever  it  is, 
there  is  symmetry.  From  what  we  have 
said,  it  is  obvious  that  a  sort  of  mathe- 
matical basis  runs  through,  or  oonstitaiss 
the  foundation  of,  all  plants.  There  are 
three  classes  of  symmefiy  in  plants.  Here 
is  the  flower.  A  great  majority  of  flowers 
are  constructed  on  this  type,  there  are  a 
number  of  similar  parts  arranged  in  a  regu- 
lar manner.  We  have  a  mmtitude  whidi 
have  the  halves  alike,  such  as  the  violet  and 
pansey,  which  do  not  consist  of  a  number  of 
similar  parts  radiating  from  a  centre  in  the 
manner  that  the  other  does ;  all  its  members 
are  not  alike,  but  the  halves  only.  We 
have  to  deviate  from  the  spiral  azrangement 
in  those  we  have  spoken  of,  but  in  all  this 
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there  is  manifest  order ;  the  mind  only  rests 
on  the  fl}T3imetiy,  or  the  balance  of  the  parts. 
But  there  is  this  peculiarity;  take  those 
flowers  which  have  the  halves  only  alike 
such  as  the  violet  where  they  only  cross, 
and  we  find  from  the  second  line  it  is 
always  erect.  Mowers  of  this  kind  are  not 
commonly  horizontal.  We  look  down,  for 
instance,  on  the  tops  of  the  sweet  William 
and  the  pink.  It  is  a  graceful  position  when 
the  halves  are  alike.  You  may  tell  me  that 
there  are  flowers  where  the  halves  are  not 
alike;  for  instance,  the  candied-tufb,  and 
a  number  of  plants  represented  by  the 
parsley  and  the  hemlock,  all  have  the  halves 
unlike.  The  candied-tufb  has  large  -petal 
leaves ;  but  they  are  never  found  alone  like 
the  violet,  they  always  have  their  leaves 
open  towards  the  centre.  Their  beauty  is 
restored  by  their  always  being  arranged  in 
rings  with  the  smaller  parts  directed  up- 
wards. The  only  apparent  exception  to 
symmetry,  which  occurs  in  such  instances,  is 
in  the  leaf  of  the  bigonia,  where  the  one 
half  is  always  very  materudly  larger  than 
the  other. 

Adaptation  is  a  consideration  of  consider- 
able importance.  It  is  one  of  the  most 
beautiful  provisions  of  vegetable  erowth 
that  plants  are  always  adapted  to  the  cir- 
cumstances in  which  tiiey  are  called  to  exist. 
If  the  earth  was  a  little  larger  or  a  little 
smaller,  the  plants  could  not  grow  upon  it. 
If  the  same  quantity  of  matter  were  squeezed 
into  half  its  circumference,  the  plant  could 
not  live.  There  are  a  hundred  things  which 
we  never  think  of,  but  which  all  evidently 
prove  that  plants  are  exactly  adapted  to  the 
circumstances  in  which  they  are  placed.  I 
may  take  one  or  two  very  familiar  illustra- 
tions. There  is  a  plant,  known  perhaps  to 
none  but  botanists,  because  it  is  not  of 
English  growth,  which  may  furnish  us  with 
a  good  example  of  this  law  of  vegetable 
life.  It  has  a  singtdar  shaped  leaf  of  that 
description,  with  a  veiy  curious  stalk.  This 
stalk  has  a  kind  of  bladder,  or  float,  ex- 
tremely light,  with  chambers  fiUed  with  air. 
It  belongs  to  a  water  plant,  called  the  pante- 
deria.  It  does  not  attach  itself  to  the 
matter  at  the  bottom  of  the  stream  in  which 
it  grows,  like  memy  plants,  but  will  flourish 
merely  swimming  on  the  surface  of  the  water 
and  washed  by  the  waves ;  being  held  up 
by  these  float  balls,  which  in  fact  are  its 
very  life.  It  will,  however,  grow  upon  the 
earth;  but  when  transferred  there,  this  pecu- 
liarity is  observable  as  one  of  the  results 
caused  by  the  change;  every  fresh  leaf 
generated  is  without  the  float  in  the  stalk, 
becatise  it  is  no  longer  requisite;  but  if  you 
throw  it  again  into  the  water,  being  without 


the  float  it  wiU  sink ;  but  in  the  course  of 
two  or  three  days,  it  will  have  sent  out  some 
new  leaves  with  the  air  bladder  attached  to 
the  stalk,  beneath  the  lake,  and  having  done 
so,  it  will  come  up  to  see  what  is  going  on 
above  again,  bein^  enabled  to  do  so  through 
having  regained  its  floats.  If  time  womd 
permit,  I  could  cite  a  number  of  instances  of 
this  kind.  When  the  same  plants  are  found 
growing  in  other  localities  we  may  com- 
monly notice  a  very  material  change  in  them. 
Plants  grown  in  the  valley  are  very  different 
to  those  of  the  same  class  upon  me  moun- 
tain steeps,  which  being  more  exposed  to 
the  i^iry  of  the  tempest,  have  their  steins 
shorter,  stronger,  and  more  woody.  Their 
leaves  are  more  divided,  so  that  the  wind 
can  pass  through  them,  without  tearing 
them,  and  the  plant  is  altogether  much 
better  able  to  withstemd  the  severity  of  the 
blast.  If  we  take  the  pea  blossom,  a  plant 
which  we  are  very  familiar  with,  we  notice 
a  g^eat  peculiarity.  You  wiU  observe,  that 
here  is  a  series  of  little  knobs.  If  these  get 
wet  soon  after  the  flower  opens,  no  seeds  can 
be  produced;  and  the  provision  made  by 
nature  to  guard  against  such  a  contingency, 
is  extremely  curious  and  ingenious.  Take 
the  little  harebell,  and  you  find  it  hangs 
downwards,  like  a  bell,  so  as  to  cause  the 
rain  to  fall  off  its  sides.  The  little  pim- 
pernel, again,  closes  when  the  rain  is 
coining,  and  thus  the  parts  are  kept  dry. 
The  daisy  has  an  arrangement  which  con- 
ducts the  water  of^  so  that  none  gets  into 
its  little  knobs.  The  pea  blossom  has  also  a 
very  singular  construction.  There  is  at  the 
tcrp  a  part  like  this ;  something  like  a  ridge 
til^  in  the  centre  of  a  building.  In  the  pea 
flower  there  is  a  kind  of  cut  in  the  edge  of 
the  upper  leaf.  Two  leaves  will  be  here, 
and  the  two  lower  leaves  there.  Those  little 
parts,  ten  in  number,  occur  here.  The  pod, 
containing  the  seed  would  be  here.  If  it  got 
wet  it  would  bear  no  seed ;  but  so  sensitive 
is  the  plant,  that  whenever  the  rain  comes 
on  it  always  closes.  It  opens  during  the 
sunshine  for  a  special  reason.  It  is  just  as 
necessary  for  the  well-being  of  the  plant, 
that  the  bee  should  gather  honey  from  it, 
as  it  is  foi:  the  bee  that  it  should  get  it  from 
the  flower ;  it  expands,  therefore,  and  the 
bee  comes  and  removes  it.  But  when  the 
storm  is  coining  on,  this  little  leaf  shuts 
down,  and  tiiese  two  leaves  are  pressed  more 
closely  together,  the  whole  is  closed  in,  and 
the  water  falls  and  drips  to  the  ground. 
Then  the  whole  of  the  stem  is  enclosed  in  a 
little  socket,  in  this  manner.  The  flowers 
always  turn  their  backs  to  the  stream.  All 
this  shows  a  marvellous  adaptation  to  the 
conditions  which  must  be  fidfiued. 
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I  will  call  attention  to  only  one  other 
feature  of  tte  adaptation  of  plants  to  cir- 
cumstances, in  a  more  particularly  artistic 
and  ornamental  point  of  view.  The  arrange- 
ment of  the  loaves  of  the  ivy,  which  grows  in 
an  open  position,  is  what  we  term  the  f 
spiral.  If  the  plant  grows  in  an  open  space, 
it  is  capable  of  being  viewed  on  aU  sides.  If 
the  hoi-se  chesnut  tree  grows  in  the  middle 
of  a  field,  I  can  walk  round  it,  and  see 
every  side  of  it ;  but  if  a  plant  grows  upon  a 
wall,  I  cannot  look  through  the  bricks  to 
see  the  back.  The  f  plant  arrangement  is 
adapted  for  growing  against  a  wall.  As 
soon  as  the  ivy  is  placed  against  it,  it  alters 
the  arrangement  of  its  leaves.  It  alternately 
turns  the  face  of  its  leaves  outwards.  The 
very  laws  which  govern  its  growth  bring 
about  this  result.  The  vital  principle  of  the 
plant  is  sacrificed  to  beauty.  Take  a  jessa- 
mine leaf  and  arrange  it  in  this  manner. 
They  grow  in  pairs  crossing  one  another.  If 
two  leaves  be  added  to  this,  and  tied  to  this, 
the  back  leaf  wiU  clash  with  the  waU ;  but 
directly  the  jessamine  is  placed  in  such  a 
position,  all  tiie  leaves  fall  over  one  another, 
Hke  this. 

Had  I  not  exhausted  my  time  and  your 
patience,  I  might  have  said  a  few  words 
about  geometrical  forms.  I  will,  however, 
just  give  you  one  hint  upon  them.  In 
viewing  the  form  of  the  leaf,  tiy  and  reduce 
it  to  its  most  simple  constituents.  You  can 
do  so  in  a  moment  in  plant  growth,  by 
briiging  your  minds  to  heL  on  goometrical 
forms.  Here  is  a  hexagon,  or  a  six-sided 
figure,  a  honey-comb  shape.  Let  the  mind 
ask  itself  invariably  in  looking  at  these 
figures,  or  at  any  ornament,  in  what  do 
they  consist  ?  Perhaps  we  may  learn  very 
little  from  them  at  first,  but  we  shall  dis- 
cover a  great  deal  afterwards.  This  consists 
simply  of  a  number  of  triangles.  Each 
figure  is  thus  constituted  of  three  lozenges, 
or  diamonds.  If  I  open  this  in  a  certain 
manner  I  can  turn  it  into  a  hexagon;  it 
consists  of  three  diamonds,  each  one  being 
composed  of  two  triangles,  but  arranged 
thus.  There  are  six  triangles,  with  their 
points  radiating  fix)m  the  centre.  With  the 
two  triangles  I  get  a  hexagon;  with  tliree  a 
star,  which  is  just  two  hexagons  arranged 
in  a  particular  manner.  Here  is  a  shape  of 
a  peculiar  character,  for  this  reason,  that 
they  will  fit  into  one  another.  Then  we  can 
fit  these  together,  repeat  these,  and  leave 
spaces  between  them. 

There  are  a  vast  number  of  points  which 
might  be  mentioned  in  relation  to  this 
subject ;  but  the  great  thing  which  I  have 
found  it  necessary  to  observe  is  this: — 
endeavour  to  resolve  every  geometrical  form 


into  its  most  simple  condition.  Think  of  aU 
the  modes  by  which  such  a  form  could  be 
attained.  As  soon  as  you  learn  that,  you 
have  learned  a  great  secret  from  geome- 
trical forms  as  ornamental  decorations.  80 
soon  as  you  see  every  means  by  which  the 
form  can  be  produced,  your  miiid  will  be  so 
storod  with  ideas,  that  you  can  lettm  some 
form  or  other  in  infinite  variety  of  noMidififla- 
tionsi  and  thus  be  enabled  to  obfler^  to  an 
extent  which  you  little  dreamed  of  pre- 
viously. K  you  want  to  staOj  gooi»oiwMl 
forms,  get  a  model  of  the  deeoription  whSdk 
I  have  here.  Try  and  viefw  these  §aam  m 
all  their  relations,  and  depend  upon  it|  ycm 
will  very  soon  realiro  fully  the  fiMi  uat 
such  knowledge  is  power. 


THE   ANEROID    BAEOMETER 

As  many  of  the  members  of  the  Hore- 
logical  Institute,  and  other  readers  of  thiB 
Journal,  are  interested  generally  in  aU  kinds 
of  philosophical  instruments,  either  as  re- 
gards their  manufacture  or  their  sale,  it 
may  not  be  unacceptable  to  offers  from  time 
to  time,  notices  of  the  most  scientifically  im- 
portant, with  a  view  of  directing  attenti<m 
to  the  most  recent  improvements  in  them, 
as  well  as  of  calling  attention  to  their 
practical  scientific  value. 

It  is  only  too  weU  known  that  practical 
workmen  greatiy  neglect  the  theories  and 
principles  of  science  upon  which  the  coastnic- 
tion  and  utility  of  their  productions  depend. 
The  consequence  is  great  imperfection,  or 
want  of  accuracy,  in  the  instruments  ther 
produce.  Then  as  to  the  sellers  of  mnai 
instnmients,  to  whom  the  buying  public 
look  for  any  explanation  that  may  be  re- 
quired regarding  them,  how  often  is  it  foond 
tiiat  they  are  totcJly  unacquainted  with  the 
principles  of  construction,  the  laws  of  action, 
and  the  mode  of  practical  use  of  most  of  the 
instruments  which  they  vend.  Perhapi 
nothing  is  more  certain,  than  that  the  snc- 
cessfiil  sellers  of  scientific  instruments  are 
those  who  are  weU  acquainted  with  their 
manufacture  and  application.  Such  a  per- 
son soon  gets  a  reputation,  and  buyers  will 
resort  to  him  from  the  recommendati<m  that 
he  is  a  person  who  can  inform  them  regaid- 
ingthe  instrument  they  may  require. 

We  select  the  Aneroid  for  our  present 
paper.  This  beautiful  and  highly  inffemooe 
instrument  is  no  less  remarkable  for  the 
scientific  principles  of  its  conatniotioii  and 
action,  than  for  the  nicety  of  its  mechaniim* 
It  is  a  substitute,  and  perhaps  the  best  of  all 
substitutes  for  the  mercurial  barometer.  Ai 
its  name  implies,  it  is  constructed  " 


THE  HOBULOaiCAL  JOURNAL.  121 


I  naueniu  yiry  sTiueai    uj  a  nice  me-    composea;    auu  i; 


i2^ 


TH)S    HOltOLOOrCAL    JOURNAL* 


tivnUMI. 


elasticity  of  the  small  portion  of  air  in  the 
box.  An  increase  of  temperature  produces 
greater,  a  diminution  less  elasticify  in  this 
air.  The  so-called  compensation  for  effects 
of  temperature  must  be  adjusted  by  the  pro- 
cess of  "  trial  and  error,"  and  there  is  much 
doubt  whether  it  is  generally  well  performed. 
Is  it  not  yery  often  a  mere  sham  and  delu- 
sion? Admiral  Fitz  Roy  in  his  excellent 
"  Barometer  Guide"  writes:  "  The  known 
expansion  and  contraction  of  metals  under 
varying  temperatures,  caused  doubts  as  to 
the  accuracy  of  the  aneroid  under  such 
changes  ;  but  they  were  partly  removed  by 
introducing  into  the  vacuum  box  a  smaU 
portion  of  gas,  as  a  compensation  for  the 
effects  of  heat  or  cold.  The  gas  in  the  box, 
changing  its  bulk  on  a  change  of  tempera- 
ture, was  intended  to  compensate  for  the 
effect  on  the  metals  of  whicn  the  aneroid  is 
made.  Besides  which,  a  flirther  and  more 
reliable  compensation  has  lately  been  effected 
by  a  combination  of  brass  and  steel  bars." 

Admiral  Fitz  Boy's  notices  of  the  aneroid 
are  peculiarly  good,  and  we  quote  still 
from  his  "  Barometer  Ghiide :"  "  Aneroid 
barometers,  if  often  compared  with  good 
mercurial  columns,  are  similar  in  their  in- 
dications, and  valuable;  but  it  must  be 
remembered  that  they  are  not  independent 
instnmients,  that  they  are  set  originally  by 
a  barometer,  require  adjustment  occasion- 
ally, and  may  deteriorate  in  time,  though 
slowly." 

''  The  aneroid  is  quick  in  showing  the 
variation  of  atmospheric  pressure,  and  to 
the  navigator  who  knows  the  difficulty,  at 
times,  of  using  barometers,  this  instrument 
is  a  great  boon,  for  it  can  be  placed  any- 
where, quite  out  of  harm's  way,  and  is  not 
affected  by  the  ship's  motion,  alOiough  faith- 
fiilly  giving  indication  of  increased  or 
dinunished  pressure  of  air.  In  ascending 
or  descendinc^  elevations,  the  hand  of  the 
aneroid  may  be  seen  to  move  (like  the  hand 
of  a  watch)  showing  the  height  above  the 
level  of  the  sea,  or  the  difference  of  level 
between  places  of  comparison."* 

In  the  admiral's  "  Notes  on  Meteorology," 
he  says,  ''  The  aneroid  is  an  exceUent 
weather  glasi  if  well  made.  Compensation 
for  heat  or  cold  has  lately  been  introduced 
by  efficient  mechanism.  In  its  improved 
condition,  when  the  cost  may  be  about  5/., 
it  is  fit  for  measuring  heights  as  far  as  5000 
feet  with  approximate  accuracy;  but  even 
at  the  price  of  3/.,  as  a  weather  glues  only,  it 
is  exceedingly  valuable,  because  it  can  be 
carried  anywhere;  and,  if  now  and  then 
compared  with  a  good  barometer,  it  may  be 


•  Allowing  ODOU  of  an  inch  foe  each  foot. 


relied  on  sufficiently.  I  have  had  one  in 
constant  use  for  ten  years,  and  it  appears 
to  be  as  good  now  as  at  first.  For  a  ship 
of  war  (considering  ooncnssion  by  the  fire 
of  guns),  for  boats^  or  to  put  in  a  drawer, 
or  on  a  table,  I  believe  uiera  is  nothing 
better  than  it  for  use  as  a  common  weather- 
glass." 

In  the  third    edition   of  the    admiral's 
"  Barometer  Manual,"  a  work  intended  fan 
the  use  of  fishermen  and  fEumerSy  lie  wiitei^ 
"  Now  that  the  exdnsive  patent  for  makmg 
aneroid  barometers  has  expired,  it  is  to  be 
hoped  and  expected  that  our  optioianB  wHl 
produce  trustworthy  and    even    yet  nuse 
portable  instramento,  on  the  same  pnnoqiie 
mainly,  but  improved  in  mannfisotore  as  weO 
as  in  the  principle  itselfl    One  kind  may 
soon  be  anticipated  exactly  compensated  fir 
changes    of    temperature,    accurately  (not 
equauy)  graduated  on  the  disc  sur&ce,  and 
as  superior  to  the  common  aneroid  as  a 
ch^nometer  is  to  a  cheap  watch ;  but  due 
instrument  must  be  comparatively  ezpenshre. 
Another  description  (a  modification  of  tiik 
admirable  French  instrument)  may  be  oon- 
siderably  cheaper  and  emaUer  than  the  pre- 
sent popular  one.     It  may  be  a  *'  pocket 
weather-glass"  (so  to  speak),  snitalue  fir 
fishermen,  pilots,  or  seamring  persons  em- 
ployed in  boats  or  small   ooasfing  Tonnalfl, 
witiiout  space  to  suspend  or  means  to  proride 
a  mercurial  barometer." 

Colonel  Sir  H.  James,  B.E.,  in  his  <<  In- 
structions for  taking  Meteorological  Obser- 
vations," says  of  the  aneroid,  **  This  is  a 
most  valuable  instrument,  it  is  extzemefy 
portable.  I  have  had  one  in  use  for  up- 
wards of  ten  years,  and  find  it  to  be  the  beet 
form  of  barometer,  as  a  *'  weather-glass," 
that  has  been  made." 

It  appears  tlierefore  that  aneroids  are  now 
manumctured  almost  perfectly  compensated 
for  temperature.  Such  an  instrument  there- 
fore ought  to  show  the  same  pressure  in  the 
external  air  at  a  temperature  say  of  40*,  as 
it  would  in  a  room  where  the  temperatoro 
at  the  same  time  may  be  GO^* ;  provided  there 
is  no  difference  of  elevation.  To  test  it 
thoroughly  would  require  an  examination 
and  a  comparison  with  barometer  readings 
reduced  to  32®  Far.,  conducted  through  a 
lon^  range  of  temperature  and  under  artifi- 
cially reduced  pressure.  A  practical  method 
appears  to  be  to  compare  the  aneroid  da^Tt 
or  more  often  for  a  few  weeks,  with  the 
readings  of  a  mercurial  barometer  reduced 
to  32^;  and  if  the  error  so  found  be  oonstaaAi 
the  object  of  the  compensation  may  be 
assumed  to  be  attained,  parfcicnlaily  if  fte 
temperature  during  the  period  has  vaaed 
greatly. 
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Aneroids  are  generally  suspended  with  the 
dial  vertical ;  but  if  they  are  placed  with  the 
dial  horizontal,  the  indications  differ  a  few 
hundredths  of  an  inch  in  the  two  positions. 
Hence,  if  their  indications  are  registered, 
they  should  be  kept  in  the  same  position. 

The  aneroid  will  not  answer  for  exact 
scientific  purposes,  as  it  cannot  be  relied 
upon  for  a  length  of  time.  Its  error  of 
indication  changes  slowly,  and  hence  the 
necessity  of  its  being  set  from  time  to  time 
with  the  reading  of  a  good  barometer.  To 
allow  of  this  being  done,  at  the  back  of  the 
outer  case  is  the  head  of  a  screw  in  connec- 
tion with  the  spring  attached  to  the  vacuum 
box.  By  applying  a  small  tumscrew  to  this 
screw,  me  spring  on  the  vacuum  box  may 
be  tightened  or  relaxed,  and  the  index  made 
to  move  oorrespondmgly  to  the  right  or  left 
on  the  diaL  By  this  means,  besides  being 
enabled  to  correct  the  aneroid  at  any  time, 
**  if  Ihe  measure  of  a  height  rather  greater 
than  the  aneroid  will  commonly  shew,  be 
regmared,  it  may  be  re-set  thus — 

•  When  at  the  upper  station  {witMn  its 
rang$\  and  having  noted  the  reading  care- 
fully, touch  the  screw  behind  so  as  to  bring 
back  the  hand  a  few  inches  (if  the  instru- 
ment wiU  admit),  then  read  off  and  start 
again.  Reverse  the  operation  when  descending. 
Ijois  may  add  some  inches  of  measure  ap- 
proximately,*^ 

For  measuring  heights  not  exceeding 
many  hundred  feet  by  means  of  the  aneroid, 
the  following  simple  method  will  suffice : — 

Divide  the  difference  between  the  aneroid 
readings  at  the  lower  and  upper  station  by 

•  00 11 ;  the  quotient  will  give  the  approxi- 
mated height  in  feet. 

Thus,  supposing  the  aneroid  to  read  at  the 

Lower  station 30* 385 

Upper  station 30*025 


Difference  . . 
360 


360 


Divided  gives  •  =  327  feet. 
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ON  TIMING  POCKET  WATCHES. 

In  making  first-dass  watches,  all  the 
parts  which  constitute  a  perfect  machine 
may  appear  to  be  well  executed,  yet  it  com- 
monhr  happens  that  the  performance  is  not 
satisfactory ;  in  such  cases,  the  error  chiefly 
li^  in  that  essential  operation  known  as  the 
Springing  and  Timing.  There  can  be  no 
doubt  that  the  employment  of  a  pendulum 
spring  aud  balance,  is  the  best  form  for  a 
pocket  timekeeper,  it  being  necessary  that 
the  machine  should  maintain  its  accuracy  in 


any  accidental  position,  and  such  a  con- 
trivance dispenses  as  much  as  possible  with 
the  influence  of  the  earth's  attraction;  indeed 
it  forms  an  artificial  gravitating  power  in 
itself,  and  when  the  balance  is  at  rest  in  a 
watch,  with  the  pendulum  spring  at  ease,  it 
is  at  its  centre  of  gravity ;  by  the  application 
of  power  through  the  mainspring,  the  escape- 
ment drives  me  balance  from  its  state  of 
rest,  and  consequently  from  its  centre  of 
gravity,  to  which  the  pendulum  spring  is 
constantly  endeavouring  to  restore  it :  and  by 
a  repetition  of  impulses,  the  motion  of  the 
balance  is  kept  up :  therefore  it  appears, 
that  the  balance  and  pendulum  sprms  em- 
brace the  elements  of  timekeeping,  and  that 
the  rest  of  the  machine  is  only  necessary  for 
the  purpose  of  keeping  these  parts  in  motioUi 
and  of  registering  the  result  on  the  dial. 

In  timing  pocket  watches,  in  which  from 
the  kind  of  escapement  used,  a  very  long 
vibration    is    produced,    many    difficulties 
arise;    for   when  the    machine    is    placM»i 
a  vertical  position,  and  the  whole  weight  of 
the  balance  rests  on  the  diameters  of  me  pi- 
vots, it  appears  evident  that  the  power  of  tbie 
pendulum  spring  is  checked  by  the  friction 
of  these  necessary  supporters.     On  the  other 
hand,  when  the  watch  is  in  a  horizontal  posi- 
tion, the  weight  of  the  balance  is  supported 
on  a  single  point,  hence  its  greater  freedom  of 
motion,  and  tendency  to  gain.    It  has  how- 
ever been  discovered,  that  the  pendulum 
spring  possesses  a  peculiar  power;   for  a 
timer  wno  is  thoroughly  initiated  in  the  art 
can  make  all  the  hanging  positions  go  frister 
than  the  lying  positions,  in  opposition  to  the 
friction  on  the  sides  of  the  two  balance  staff 
pivots ;  and  further,  he  can  produce  what  is 
called  an  isochronal  state  of   the  spring, 
which  is  the  making  any  leng^  of  vibration 
produce  the  same  result  in  a  given  time ; 
when  this  is  attained  it  commonly  happens 
that  from  some  undiscovered  cause,  the  per- 
formonce  in  positions  will  be  unequal  with  a 
balance  of  exactiy  equal  weight.     If,  for  in- 
stance, with  the  &xi&  up  for  twenty  four  hours 
it  proves  to  be  —00* ;  the  twelve  up  for 
twelve  hours  may  be  4-5-0' ;    and  the  six 
up  for  the  same  time  —  S-O* ;  this  is  called 
isochronal  in  a  pocket  watch,  because  the 
time  in  the  two  reverse  hanging  positions 
for  twelve  hours  each,  averages  the  same  as 
the  twenty-four  hours  Ijin^,  yet  there  is  an 
error  of  ten  seconds  a  day.     When  this 
result  ensues,  a  method  is  commonly  adopted 
which  certainly  entails  upon  the  watch  in- 
equality of  performance.     In  order  prac- 
tic€dly  to  describe  the  method  usually  em- 
ployed I  win  suppose  an  open-face  watch 
with    a    compensation    balance,    the    four 
quarter  screws,  when  at  rest  presented  to 
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the  qaartera  12,  6,  3,  and  9,  and  I  will  state  so  great  that  the  six  o'clock  screw  becomea 

nenxiy  tiie  required  alteration  to  equalize  the  effectire  at  tho  twelve,  thia  is  what  is  called 

eiTor  of  ten  seconds  a  day  fast,  with  the  timing  in  reverse.    From  these  practical  ob- 

twelve  np,  with  variable  lengths  of  vibration  servauons  it    appears,   that  if    die  twelve 

in  the  haiiging  poaitioiis,  by  puttiag  in  or  o'clock  screw  reqiiires  to  be  drawn  neaiijr 

drawing  out  tao  screws.     If  tlie  motion  of  a  turn,    to    equalize   the    pomtion    at    tmo 

the  balanoe  is  }   of   a  circle,   the  twelve  cirde   vibration,    when   the  motion  of  &e 

o'doch  screw  must  be  drawn  out  ^  of  a  turn,  balance  is  reduced  to  j  of  a  tnm  by  the 

and  the  six  put  in  as  much ;  if  one  circle  of  thickening  of  oil  and  accumulation  of  dirt, 

vibration,  the  twelve  must  be  drawn  nearly  the  screw    is    out  more   than  half  a  turn 

a  torn  and  tlie  six  put  in  the  same  quantity ;  too  much,  consequently,  the  watch  win  lose 

if  tlie  vibration  is  one  circle  and  an  eightii,  with  the  twelve  up ;   and  thie  principle  of 

the  twelve  must  be  drawn  full  one  circle  course  holds  good  with  re^^ard   to  all  ^ 

and  a  half,  and  the  six  put  in  equal  to  it ;  other  illuatrations  I  have  given ;   indeed  it 

if  the  motion  of  the  balance  is  one  and  a  must  happen  if  a  balance  is  not  exactly 

quarter  turns,   it  is  useless  to   attempt  to  equal  in  weight,  that  every  new  length  ot 

equalize  the  errors.    The  reason 'whyeo  small  vuiration  in  the  hanging  poeitionB — ^wiiether 

on  alteration  is  required  in  the  first  example  produced  hj  the  aeon mn lotion  of  dirt  or  tbs 

( j  of  a  turn)  is  that,  in  the  motion  of  the  motion  of  the  body  dmin^  wear — must  cause 

balance,  the  small  additional  weight  at  the  a  new  rate ;  and  although  an  error  of  ten  or 

12  o'clock  is  never  allowed  to  descend  to  its  even  twenty  seconds  a  day  may  appear,  aa 

natural  state  of  rest,  which  if  the  pendulum  a  principle,  I  am.  of  opinion  it  is  moi^  better 

spring  were  removed  would  be  at  the  six  for  the  faturo  good  perfbrmaace  of  a  watdi 

o  clo^ ;    therefore  it  is  almost   constantly  that  such  error  remain,  than  that  the  balance 

checking  the  gravitating  principle  of  the  be  thrown  out  of  equal  wei^t  in  order  to 

pendulum  spring,  by  the  earth's  attraction  equalize  the  positions, 

being  employed  in  opposition  to  its  power.  AsTHtTS  F.  Wixao. 
In  the  next  example  (one  circle)  the  heaviest 

port  of  the  balance  descends,  quite  to  the  six  

o'clock,  at  which  point  thejiendulum  spring  .  bbtkb  mwmipnow  ot 

feels  no  resistant  from  the  earth's  attnu^  *  °"^^  DESCEHTION  OT 

tion,  and  consequently  it  exercises  its  full  THE  A8TE0N0MICAL  CLOCK  OF  THB 

SS>ii,S;'a'3i^=^.  ^^r  £  OATHEDEAL  OF  STEASBCBQ. 

influence  of  the  earth's  attrachon,  therefore  Br  CatsuH  Soamvun. — STEAsaiaia,  1844. 

an  efieet  on  the  position  can  be  pntdnced  by  ,„     .      ,,  

adding  the  greateTieight  at  the  12  o'clock.  iOM,^  fr^  p<v>  113.) 

In    the    third    example  (1^  turn),    the  Past  H. 
heaTy  part  of  the  balance  ie  carried  the 

fliiteenth  of  a  turn  beyond  the  centre  of  the  On  tht  Nne  Cloek. 

earth',  attracaon;  thorefcre,  in  returning  it  ^he    preeont   a.lronomic.1    dock,    con- 

giTC.  force  to  the  pendulnm  uprmg;  in  thu  ^„„|^  J„  a,,  j,,^  j        ujg  ..^  ^  ,_. 

c«e,  the  ^dahonal  weight  at  the  twelre  ;      j,,  ^,  j^  tj^    „„  g„4,    a,,  ^^ 

oclock  in  effecta  omnilated  almo.t  a,  much  October,  1842,  on  the  o<»»«on  of  the  Tenth 

at  the  .11  a.  at  the  twelve,  conrnqnently  the  aiientiflc  Congreea  of  France,  which  met  « 

jUl  greater  weight  le  required  to  produce  Slraeburg     ft  was  solemnly  inaugurated  c 

the  desired  reeult      In  the  n.jt  eiample  ,i,  31,1  »f  December,  when  a  noSomal  SI. 

(U  turn),  ttie  additional  weight  1.  earned  ^^    .  „  ^  ^  ,^,j„, 

i  of  a  turn  beyond  its  centre  of  gravity,  and  ^^  „,^  ,^^1,  ^^  ■„(  t,„  complelrf 

giTO.  a  stJl  greater  assistance  to  the  pendii-  j,    ^,  fiiMg  up   of  a  celestial  apheie,  ii 

rum  mnng  in  returning  the  baknce  than  in  .J^,,    „,  „»  ,,'fl„^,  invention ;  iTpart  o( 

the  former  eiample;  with  a  vibration  of  this  a,,  „j4  „i„i  ^.^ng  been  found  .J™hl. 

length  flic  unejual  weight  »  so  euculated  „f  ,,,;      „^,  ,„^,    ^^  u,„  oiciffin 

durmj;  the  nu>tton  of  the  bahince,  Uiat  the  „f  ,„„e  .tatuettee,  of  which  some  aorve^ 

equalaation  of  the  hanging  position  becomes  „  „„am8nl.  and  others  have  had  mov^ 

JmoBl  unpoesiblo.     It  sometimee  happens  ^^^  „„„  „,„^  oimmunicatod  to  them.' 
that  lever  watohes  vibrate  nearly  a  circle 

and  a  half  in  the  hanging  position ;  insncha  ' 

case,  m  order  to  eqtialize  a  gaining  error  of  '  Perions  who  wah  to  «w  the  mirhroii,  Md  *■ 

ton  seconds  a  day  with  the  twelve  np,  the  f^  M.ojim!  1.  lie  old  dock,  hav.  °a^le_W^ 

i  *v~i  ^     !■  .u     1.  1               ^\  1.  to  the  housekeeper,  at  the  Fr.nenhMS,  w&o  will  « 

■crew  at  that  part  of  the  bahmce  must  be  the  Eune  time  show   them  a  rtalMW.  of  a  TCT 

lighteoed,  for  the  motion  of  the  balance  is  coriooi  congtmction. 
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AH  the  old  indications,  for  the  most  part 
represented  in  painting,  could  only  serve  for 
very  limited  periodfl,  now  they  are  rei)ro- 
duced,  without  limit  of  time,  by  mechanical 
combinations,  the  exactitude  of  which  leaves 
nothing  to  be  desired:  besides  these  astro- 
nomic^ indications^  the  clock  shows  many 
others,  which  were  not  known  in  the  time  of 
Dasypiodius.  Finally,  to  preserve  the  tradi- 
tions of  the  old  clock,  the  memory  of  which 
is  so  popular  in  our  country,  the  divers 
mechanical  works  have  been  made  in  such  a 
manner,  notwithstanding  the  numerous  aug- 
mentations with  which  the  new  one  has 
been  enriched,  that  they  have  been  able  to 
be  put  in  the  old  chamber. 

1.  The  dock  is  a  restoration,  and  is  sur- 
rounded by  an  iron  railing  and  a  wooden 
balustrade,  but  these  are  placed  in  an  in- 
verse order  to  that  of  the  old  dock.  The 
railing,  of  a  simple  but  elegit  form,  is  dis- 
posed so  that  from  the  outside  one  may 
easily  see  the  clock,  whilst  the  balustrade 
breast-high  serves  at  once  to  protect  the 
sphere,  and  to  secure  a  space  reserved  for 
persons  wl^o  wish  to  give  some  time  to  the 
attentive  examination  of  the  various  me- 
chanical contrivances. 

n.  Below  the  clock  is  placed  a  celestial 
globe,  indicating  upon  a  dial-plate,  the 
sidereal  time;  that  is  to  say,  the  diurnal 
motion  of  the  stars.  This  globe,  made  of 
copper,  and  supported  by  four  handsome 
metallic  pillars,  is  rectified  for  the  latitude 
of  Strasburg.  All  the  stars  of  the  first  six 
orders  of  magnitude,  above  5000  in  number, 
are  represented  in  their  true  relative  posi- 
tions, upon  a  ground-work  in  imitatiou  of 
the  celestial  concave;  these  stars,  ^uped 
into  110  constellations,  easy  to  distinguish, 
are  desimated  by  Ghreek  and  Latin  letters, 
by  whidi  they  can  be  recognised.  The 
globe  revolves  from  east  to  west,  in  a  side- 
real day;  that  is,  in  the  interval  between 
the  successive  returns  of  the  same  star  to 
the  meridian,  a  duration  shorter  by  about 
3  min.  56  sec.  than  that  of  the  mean  solar 
day.  In  its  motion  round  its  axis,  the  globe 
carries  with  it  the  circles  that  surround  it, 
namely,  the  equator,  the  ecliptic,  the  sosti- 
cial  and  equmoctial  colures,  whilst  the 
meridian  and  horizon  circles  remain  motion- 
less; it  thus  shows  us  the  moment  of  the 
rising  and  of  the  setting,  as  also  that  of  the 
passage  over  the  meridian  of  Strasburg,  of 
all  the  stars  visible  to  the  naked  eye,  which 
appear  above  the  horizon. 

Over  and  above  this  motion,  remarkable 
for  its  accuracy,  the  cirdes  which  move  with 
the  globe  change  their  position,  so  as  to  be 
subject  to  the  influence,  almost  inappred- 
able,  of  the  precession  of  the  equinoxes ;  this 


retrograde  change  of  position  is  so  imper- 
ceptible, that  it  requires  about  25.804  years* 
for  these  circles  to  make  their  complete 
revolution  round  the  sphere  (or  globe),  in 
this  motion  the  variable  equinox  will  con- 
stantly be  found  to  coincide  with  the  point 
of  the  heavens  to  which  it  answers ;  now,  as 
is  well-known,  noon  of  the  sidereal  day  is 
indicated  by  the  passage  of  the  equinoctial 
point  over  ike  meridian. 

III.  Immediately  behind  the  celestial 
globe,  there  is  a  compartment  devoted  to 
me  calendar.  A  metallic  band,  in  the  form 
of  a  ring,  having  a  breadth  of  only  about 
25  centimetres  (9  *  84  in.),  by  a  circumference 
of  over  9  metres  (29^),  carries  upon  a  gilded 
ground,  all  the  indications  of  a  perpetual 
calendar,  the  months,  the  day  of  the  month, 
the  dominical  letters,  the  names  of  the  saints, 
(moveable  feast  days),  as  well  as  the  fixed 
feast  days.  This  ring,  which  is  moveable, 
advances  one  division  each  day,  the  passage 
from,  one  day  to  another  being  effected  in- 
stantaneously at  midnight. 

A  statue,  representing  Apollo,  stands  on 
the  right  of  the  calendar,  showing  or  point- 
ing out,  with  an  arrow  tibat  he  holds  m  his 
hand,  the  day  of  the  year  and  the  name  of 
the  saint  corresponding  to  that  day.  Diana, 
under  the  form  of  the  goddess  of  the  night, 
is  placed  on  the  other  side,  and,  merely  to 
serve  as  a  companion  figure  for  the  god  of 
the  day. 

The  calendar  performs  its  revolution  in 
365  or  in  366  ^ys,  according  as  it  is  a 
common  or  leap  year;  and,  besides,  gives 
rise  to  an  irregularity  known  under  the 
name  of  secular  bissextiles,  that  is,  it  per- 
forms of  itself  the  cutting  off  or  suppressing 
of  3  days  in  400  years. 

Between  the  31st  of  December,  and  the 
1st  of  January,  the  calendar  bears  the  words 
'^  Commencement  de  1'  annie  commune  " 
(begining  of  the  common  year),  which  words 
continue  to  rest  in  their  place  so  long  as  the 
years  are  ordinary  ones,  that  is  of  365  days ; 
it  is  no  longer  so  in  the  leap  years;  the 
word  commune  (common)  disappears,  and  a 
new  day  is  intercalated  between  the  28th  of 
February  and  the  1st  of  March. 

Independently  of  these  combinations, 
which  in  the  dock  have  no  limit,  as  they  are 
reproduced  for  an  indefinite  time,  the 
calendar  indicates  also  the  moveable  feasts, 
namely,  Septuagesima,  Good  Friday,  Easter 
Sunday,  Ascension  Day,  the  Yeast  of  Pente- 
cost, of  the  Holy  Trinity,  of  Corpus  Christi, 
and  two  in  Ember  week,  &c.    The  moveable 


*  To  avoid  noting  the  periods  with  all  their  sab* 
divSAions,  we  have  confined  oortelves  in  this  acooant 
to  the  princiiud  uoita. 


126 


tHE  HOROLOGICAL  JOURNAL. 


[ioRi  1.  IMl. 


feasts  arrange  themselves  each,  year,  on  the 
dlst  of  December,  at  midnight,  to  the  days 
to  which  they  correspond  in  the  new  year  j 
thus  fixed,  they  preserve  their  position  till 
the  termination  of  the  following  year. 

Besides  the  moveable  feasts,  which  depend 
upon  Easter  Day,  and  which,  as  wo  shaU 
see,  are  reproduced  by  the  ecclesiastical 
computation  ;  the  calendar  moreover  shows, 
by  the  aid  of  peculiar  mechanism,  the  first 
Sunday  in  Advent,  as  well  as  those  of  the 
Ember  weeks,  which  are  derived  from  it : 
ftirther,  it  indicates  the  Feast  of  St.  Arbo- 
gatte,  patron  of  the  diocese,  which  feast  is 
a  moveable  one,  and  always  celebrated  one 
Sunday  in  the  last  fortnight  in  the  middle 
of  July. 

The  figures,  perfectly  characteristic,  occupy 
the  four  angles  of  this  compartment ;  these 
figures,  wmch  are  due  to  the  pencil  of 
Tobias  Stimmer,  the  painter  and  sculptor  of 
the  old  dock,  represent  Persia,  Assyria, 
Oreece,  and  Borne,  or  the  four  monarchies 
of  the  ancient  world,  according  to  the  pro- 
phecy of  Daniel. 

rV.  The  internal  part,  comprised  in  the 
annular  band  of  the  calendar,  is  solely  des- 
tined to  indications  of  apparent  time ;  that 
is,  to  the  different  motions  of  the  sun  and  of 
the  moon,  such  as  we  see  them  in  the  sky. 

We  know  that  the  time  employed  by  the 
sun  in  returning  to  the  same  meridian,  or 
the  time  that  elapses  between  two  succes- 
sive noons,  as  shown  by  a  good  sun-dial,  is 
not  the  same  for  each  day  of  the  year ;  now, 
from  this  irregular  progress,  it  comes  to 
pass  that  a  dock  correctly  regulated  will 
not  keep  time  with  the  sim ;  sometimes  the 
dock  will  be  too  fast,  sometimes  it  wiU  be 
too  slow,  and  this  disagreement  may  amount 
to  as  much  as  16  minutes.  The  days  formed 
by  each  apparent  revolution  of  the  sun,  are 
named  solar  days ;  they  are  still  designated 
by  the  name  of  true  days,  because  they 
show  the  true  moment  of  the  passage  of  the 
sun  over  the  meridian. 

The  dial-plate  of  apparent  time,  azure 
coloured,  is  surrounded  by  a  silver  circle, 
upon  which  are  seen  twice  the  hours,  from 
1  to  12,  with  their  subdivisions  into  minutes. 
This  plate  serves  for  the  representation : — 

1st,  Of  the  Rising  and  Setting  of  the  San. 

2d,  Of  True  Time. 

3d,  Of  the  True  Di  vnal  Motion  of  the  Moon  round 
the  Earth,  or  its  True  Right  Ascension,  and  its  pas- 
sage over  tho  Meridian. 

4tb,  Of  the  Phases  of  the  Moon. 

5th,  Lastly,  of  the  Eclipses  of  the  Son  and  Moon. 

The  hours  of  the  rising  and  the  setting  of 
the  sun  are  shown  by  means  of  a  moveable 
horizoni  which  divioes  into  two  parts  the 


circles  (passed  over)  or  traversed  by  the  sun; 
thence  may  be  deduced  the  lengOi  of  each 
day  and  each  night.  Thus,  at  the  equinoxes 
the  sun  is  seen  to  rise  about  six  in  the  morn- 
ing, and  to  set  about  six  in  the  evening; 
and,  at  the  summer  solstice,  he  rises  about 
four  in  the  morning  and  does  not  sink 
below  the  horizon  till  about  eight  in  the 
evening,  whilst  at  the  winter  solstice,  he  is 
not  visible  till  about  eight  in  the  morning, 
and  sets  as  early  as  four  in  the  afternoon. 
In  these  indications,  which  are  expressed  in 
true  apparent  time  for  the  meridian  of  Stras- 
burg,  regard  has  been  had  to  the  law  of 
refraction,  in  virtue  of  which  the  luminons 
rays  which  proceed  fix>m  th^  sun,  undergo, 
in  entering  &e  earth's  atmosphere,  a  refrac- 
tion which  causes  them  to  appear  farther 
above  the  horizon  than  they  reiJly  are. 

Two  needles  or  pointers  of  the  same  colonr 
as  the  dial  upon  which  they  are  projected, 
are  terminated,  one  by  a  g^t  disc  with  rays 
representing  the  sun,  and  the  other  by  a 
small  globe  of  a  silver  colour  on  one  side 
and  black  on  the  other  representing  the 
moon. 

The  diameters  of  these  two  heavenly 
bodies  are  exactly  proportional  to  the  mean 
apparent  size  of  the  sun  and  moon,  a  cir- 
cumstance that  renders  them  suitable  for 
indicating  eclipses. 

For  tms  end,  the  earth,  represented  by 
the  northern  hemisphere,  occupies  the  centre 
of  the  dial ;  this  hemisphere,  which  is  ad- 
justed so  that  the  meridian  of  Strasburg  is 
represented  as  vertical,  represents  with  the 
greatest  accuracy,  all  ihe  countries  situated 
between  the  equator  and  the  north  pole ;  it 
may  therefore  serve  to  point  out  the  time  of 
the  passage  of  the  sun  and  of  the  moon 
over  the  meridians  of  those  different  coun- 
tries; it  is  thus  that  we  may  see  that  the 
sun  passes  the  meridian  of  Paris  about  23 
minutes  later,  and  that  of  Vienna  about  34 
minutes  sooner  than  that  of  Strasburg. 

During  the  revolutions  which  the  sun 
and  the  moon  perform  round  the  eardi,  in 
imequal  intervals,  it  happens  that  these 
bodies  are,  one  with  regard  to  the  other,  in 
positions  peculiar  and  very  different. 

If  the  moon  is  on  the  same  side  as  the 
sun,  in  respect  to  our  planet,  and  if  at  tihe 
same  time  she  is  in  her  nodes  or  nearly  bo, 
that  is,  near  the  points  where  the  orbit  of 
the  moon  cuts  the  plane  of  the  ecliptic,  she 
wiU  come  between  the  sun  and  the  earth; 
now,  as  our  satellite  is  an  opaque  body,  it 
will  hide  the  sun  horn,  a  portion  of  our 
globe ;  thus,  treating  the  inhabitants  of 
those  countnes  to  an  eclipse  of  the  sun. 
During  this  phenomenon,  the  darkened  por- 
tion of  the  moon  will  be  turned  to  the  pp^ 
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tator  J  and  the  sun  will  be  hidden  so  much 
the  more  as  tho  edipee  may  happen  to  be 
partial  or  total. 

On  the  contrajy,  if  the  moon  is  on  the  aide 
of  the  earth  opposite  to  the  sun,  and  if  at  the 
same  time  she  ifi  in  or  near  her  nodes,  the 
earth  being  then  between  the  tro  bodies  will 
hinder  the  light  of  the  sun  &om  arriving  at 
our  satellite,  there  will  then  be  an  e<^pBe  of 
the  moon,  a  phenomenon  which,  in  the 
dock,  is  represented  by  the  occnltation  of 
the  globe  of  the  moon,  which  is  concealed 
by  a  disc  representing  a  section  of  the  oone 
of  the  earth's  shadow  ;  this  obscuration  is 
greater  or  less,  according  as  the  eclipse  is 
total  or  partial ;  it  is  moreover  northern  or 
aouthem,  according  to  the  position  of  these 
heavenly  bodies.  This  part  of  the  dock  in- 
dicates, with  all  the  precision  mechanically 
possible,  those  celestial  phenomena  which 
wene  subjects  of  terror  to  the  people,  and 
which  at  present,  may  be  calculated  and 
predicted ;  the  dock  shows  not  only  all  the 
visible  eclipses,  but  also  those  which  are 
invisible  at  Strasburg;  moreover  it  shows, 
by  the  inspection  of  the  hemisphere,  which 
are  the  countries  in  which  these  phenomena 
are  apparent. 

As  the  eclipses  of  the  sun  cannot  occur 
except  at  the  times  of  the  conjunctions,  that 
Is,  at  the  period  of  the  new  moon,  and  the 
eclipses  of  the  moon  only  take  place  at  the 
oppositions,  or  at  the  time  of  the  fall  moon, 
it  IS  easy  to  perceive  that  our  satellite  ought, 
besides  the  motion  which  it  has  round  the 
earth,  to  show  itself  sometimes  enlightened, 
sometimes  obscured,  in  order  to  present  to 
us  the  phases  or  different  appearances,  such 
as  they  appear  to  our  eyes  each  lunar 
month. 

The  orbit  travelled  by  the  satellite  and 
the  earth  being  moreover  inclined  to  the 
ecliptic,  it  is  further  easy  to  perceive  that  in 
ita  path  round  the  earth  the  moon  should  at 
one  time  approach,  at  another  time  recede 
&om  the  path  apparently  described  by  the 
Bun  (that  IS  the  echptic),  and  this  according 
to  its  northern  or  southern  latitude.  Each 
of  these  latitudes  will  be  indicated  in  the 
clock  by  the  position  of  the  moon,  according 
as  she  may  be  situated  beyond  or  on  this 
side  of  the  sun,  and  according  as  she  may 
pass  before  this  body  at  the  time  of  her 
nodes. 

V.  From  the  arrangement  which  serves 
for  the  explanation  of  the  apparent  revolu- 
tions of  tne  sun  and  moon,  the  attention 
naturally  turns  itself  to  the  two  compart- 
ments which  adjoin  it ;  that  to  the  right  of 
the  spectator  serves,  as  is  announced  by  the 
words  "comput  teeUntutiqut"  (ecdesiastical 
computation),  for  the  calculation  of  the  dif- 


ferent elements  of  time  necessary  for  regu< 
lating  the  calendar,  and  principally  the  feasts 
of  the  church.  It  is  the  first  time  that  there 
has  been  formed,  by  the  aid  of  mechanical 
combination,  a  perpetual  calendar,  and  an 
ecdesiastical  computation ;  these  are  not  the 
only  portions  of  the  dock  that  were  invented 
by  my  father ;  he  is  also  the  author  of  all 
the  parts  of  which  we  have  already  spoken, 
as  also  of  those  which  yet  rejnain  to  be  de- 
scribed. 

(To  bt  oMtiiuud.^ 


METEOBOLOeiCAL   OBSERVATIONS, 

Taken  at  B  A.H.,  Axbsl,  1861. 

Orag'i  Im  Koad, 


The  letters  denoting  the  weather  signify : 
— ^b,  blue  sky;  c,  douds  (detached) ;  1,  fbg; 
m,  mist ;  o,  overcast  or  dull ;  r,  rain ;  r  r, 
heavy  rain. 

Between  1st  and  6th,  the  wind  veered  com- 
pletely round  the  compass,  from  b  through 
B,  w,  aud  It,  to  s.  The  lowest  barometer 
reading  observed  during  the  mouth  was 
with  me  a  wind  on  the  2nd  at  9  a.m.    At 
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11  p.m.  of  9th  and  at  8,  9,  and  10  a.m.  of 
lOthy  die  reduced  barometer  reading  was 
predselj  30*583,  and  this  was  the  highest 
noted,  the  wind  being  e,  force  3.  Thus  the 
extreme  range  of  the  mercury  in  the  baro- 
meter has  b^n  only  0*87  inch,  apparently. 
The  mean  pressure  of  the  air,  deduced  from 
the  9  a.m.  observations,  has  been  30*176. 
This  high  and  steady  condition  of  the  atmos- 
pheric pressure  has  been  accompanied  with 
fine  weather  and  moderate  winds  from  the 
Kw,  N,  NE  and  E. 

Altogether  April  has  been  a  splendid 
month  (to  the  great  grief  of  the  weather 
prophets),  thou^  the  warm  sunshine  has 
been  harshly  tempered  with  north-easterly 
winds ;  and  the  cloudless  nights,  favouring 
radiation  from  the  earth,  have  occasionally 
been  very  cold.  For  about  three  weeks 
scarcely  any  rain  fell  over  any  part  of  the 
British  Isles. 

The  increased  difference  between  the  dry 
and  wet  thermometers,  compared  with  that 
of  previous  months  shews  that  the  London 
air  was  free  from  excess  of  moisture.  The 
weaUier  has  been  highly  favourable  for 
agricultural  operations.  K.  S. 


ABRIDGMENTS  OF 

SPECIFICATIONS  OF  PATENTS 

rblathtg  to  watches,  clocks,  and  other 

timekeepers. 

(^CoHiinved  from  page  69.) 

1845,  April  17.— No.  10,625. 

FIQGOT,  William  Pbtbe.— 1.  Dials  and  gra- 
daated  plates  maDafactared  by  the  electrotype  process. 
A  plate  is  prepared  of  suitable  siaee  with  the  necessary 
graduations  and  figures  engraved  thereon.  A  mould 
is  then  obtained  in  a  composition  of  wax,  and  from 
this  mould  any  number  of  similar  plates  in  copper  or 
other  suitable  metal  may  be  obtained  by  the  electro- 
type process.  The  mould  may  also  be  originally  taken 
in  copper  from  the  plate  by  this  process,  and  will  be 
more  durable. 

2.  Relates  to  the  manufacture  of  compass  boxes. 

[Printed,  Sd.  See  Repertory  of  Arts,  rol.  7  (ea- 
kurged  «ert^^,p,3S8  ;  and  Engineers'  and  Architects' 
Journal,  vol,  8,  p,  321.] 


EQUATION    OF    TIME    TABLE 

Foe  June  1861. 


Errata  ir  oor  Last. 

Page  HI,  line  22  from  top,  for  **  were"  read  "was." 
Page  112,  line  25  from  top,  read  **  grandson  of  the 

colleague  of  Dasypodius." 
Page  112,  line  15  from  bottom,  for  "Apollon,"  read 

"  Apollo." 
Page  113,  line  19  from  bottom,  for  "quarter,"  read 

•*  greater." 
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TO  CORRESPONDENTS,   fe. 

All  Communicatiotu  for  this  Journal  tkotdd  be  atf- 
dreised  to  the  Editob,  at  the  Office.  35,  Northamp- 
ton Square,  ClerkenwelL 

N.B— All  Adyertisements  to  be  inaerted  in  the 
Journal  must  be  forwarded  to  George  K.  Myliie, 
Honorary  Secretary,  at  the  Office  35,  NorthaaipCon 
Square,  £.0.  before  the  23d  of  the  Month. 
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place,  Freseot,  Lancashire ;  Lee,  Wood-itmL  fluth ! 
Fellows,  Wellington-street;  Margetti.  •*  P.O.**  GoastB 
street ;  AUberry,  GosweU-road ;  and  of  all  litnlwllin  la 
Town  and  Country. 
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ANKUALIMEETINO. 


On  Friday  tiie  31st  nit.  at  the  InBtitate-       "  "WiXb  reference  to  tlie  Stan^rd  (Joum  af 

House,  Northampton  Sqoaie,  the  Annua]  iftamirtmeiU,  tome  T»luble  contributioiu  lun 

Ueetiiig  of  Members  t&b  held,  fbr  the  fol-  ^^  recdved,  both  frcnn  home  Mid  fbrdgn  cor- 

lowing    purposes :— To  receive  the  Bepwl  5?'*™?'**^  "4  '"***  '"'"    ***°    promiied. 

ftw  the    past  half-year,  with    an   Audited  *"  ■?'^***  "".  ■»».'»«■  winded  to  in  the  pnblie 

Financial  Statement;  and  to  elect  the  follow-  Eri;,r/uS?Tw*l      nT'*\^.'^^*" 

J^offi^rsfor>e>s.ensning:-aftesi-  ^0^11  £Se^.2«£f^^ 2 oS 

den^   three   Tioe-PreMdents,    one   Trustee,  own  olgects.    It  ii  contemplated  to  iobliah  r«MS 

m  the   room  of  Mr.  Asams  (resigned),  an  Erom  time  to  tdme,  aa  occadons  nuiy  uiw. 

Honorwy  Membere  of  the  Institute  ;  and  for  tation  of  a  maiine  chronometer  for  the  U^^t 

AlterationBOftheLawB.  and  ako  to  the  many  other  d<mon,  u  ennmerated 

The  Frendent.  Ytrtmmt  Ehiobt,  Esq.,  J.F.,  ,  . 

■ud  that  he  ocenmed  the  chur  for  the  fint  time  l-eetwru  ami  CIumm.— Jhiring  the  wt  hsU- 

upon  sndtaa  occasion.  His  absence,  howercr,  had  ^>  1^^>»«  Lectnres  hare  been  delirmd  In  Dr. 

iwt  been  oecadooed  by  any  want  of  interest  in  the  Obmumr,  F.L.S.,  and  are  in  contse  of  poUica. 

a&in  of  the  Institnte.  the  prosperity  of  irhidi  he  ^<^  "*  "^  Jom^  ^-these  lectmres  sre  important 

had  at  heart  as  much  as  any  member.    Whenever  ^.  M"'"".  '■■Ksged   in  hordogical  prodnctiona,  as 

tbeytbouKht  that  he  could  benefit  it  they  might  eliminating  those  general  priwiples  of  design  whidt 

demnd  upon  hii  attendance  and  his  serrices.  equaUr  nth  all  srt  embellishment  dnmld  guide  this 

Ser«aiMrt_Heaar*.  Baker,  Wilde,  and  Bikhop,  mann&ctare  mitoupeal  to  the  pnUic  taste.    The 

wcreelected.  Ooimcil announce^ with  the  greatest  -' "^ 

The  HoMORUT  SiosiXAsr  then  read  the  fol-  ^^  "f^  <*  ^  Hiblop,  "       " 


[reatest  ^Mirar^tha 
Eeq.,  F.BXB,  and 
•A-a.,  ta  fiTe  gr»> 


loving—  B-  ^-  JamiBoii,  Esq.,  FJtXB..  io  giTe'gra. 

tmtously  in  the  eommg  sfaslnii,    the  ntmer  a 

BiPOBT  or  tax  Ooufoil,  worn  ths  Huj>-tur  ?°™  ?!  ^"^  Lectures  on  Mechanic^  and  the 

Bnmia  IfiiH  Joire,  IMl.  *"*''  Two  tm  the  Fendnlnm;  and  the  Oonndl 

would  urge  inxm  ita  many  tilwited  members  an 

"Onniinaii,— TlteConndlhaTemndipleBsiire  imitation  of  their  TshiaUe  eflbrts. 

in  p]«to*  before  you  the  R^  of  the  prooeed.  «  TO.  iXMwrtw  took  pbos  on  tie  Bth  of  Jan., 

S«^"*P!!«!T''^^™^i°*f-.S'^  PV*  ontheinlgectofthePapS^hyjA«.F.Coi* 

Batf-year,   together  with  an  Audited   Financial  E.q.,T.P.     These  dist^Ssicms  th^  Oonndl  npet 

"™™™**    1 >  1         1      J  T7  1*        1    «  '•*"  ■"*  **™  maintained  aa  mia^t  have  been  ex- 

•  The  number  of  Annusl  and  Halty»rly  Mem-  peded,  but  it  is  hoped  that  tte  Members  theni. 

bCTS  at  present  amounts    to    S9T;    bandea  11  Klrea  viU  remedy  tUs   by  propodiuc  additional 

Fomiderai    19  Liie  Uembersi   18  Junior  Mem-  nibiecU  of  nraetinl  inta«[L 

bers:  and  114  Donors.      M  Annual  and  Half-  „r    JT-^T^^r^,        -,  ^      -.      .. 

year^,  and  4  Junior  Members  ba«e  joined  ainee  ^" /««^„CIim.s._-TI«  Coumfltairt  t^t  the 

the  Uat  meeting  m  December,  1860.  ''?™'r^  *"*  appreoaU  the  Talne  of  the  Bdnea- 

-n«Aon>JviH>'<^<>Wfm;  during  the  past  hsU.  bend  Classes,  Ma«arding  mndifliat  Is  whiaUe 

year,  baa  been  enridied  with  valuable  Artldes  en  "^  ^Pf  ■°°'>  *^  Jmuoi  Member^  who  duold 

bndkc  and  otiier  sdentifie  suUects.  and  trans-  ?"rtamly  not  he    nthonl  Oe  knowledge  thsy 

latiomi&am  eminent  fordgn  Arfhors;  others  of  ™EEi/^.,TI!L#  ■■  'T*,'°  ™«~  " 

■rcat  nactical  vdne  are  now  in  the  course  of  Ef^^^!?^  "^  students   as    hcndoguts.      The 

mblk^on.      To  thdr  mudi  esteemed  Contri-  E"™™"  ?'' *"  "yT"*^  ^f^'T^ljiyLS; 

Wets,  sad  to  the  Journal  Committee.  tiHOmndt  ?,2!^  "^^2*^  *?*.?»*  *'*'^  .jS 

oftr  thdr  best  tiianks.     It  is  also  RiatiMng,  that  «"»••■  «"»<*  benefit  under  the  new  Maatem  that 

in  additioD  to  the  gratnitoua  drSjatiiT^  the  ""T*  «f"  ^^^3^*  "»"•  "  *^  ""''^ 

JouiBal  amongst  thellember*,  it  hs.  now  become  »nder  his  TataaSle  tmtion. 


tbom^r  remunerative.  "  7A«  Ammal  Jibmtr  of  the  bstitnts^  hdd  en 
"  ns  JfassMH.— A  large  number  of  ad^tional  the  IfKhofFdwuaiy,  at  the  Freemason's  Tsveitit 
olflsets  having  been  presented  to,  and  dawdled  in  raa  this  year  &voaredwith  tha  presence  of  our 
the  Museum]  the  whole  have  be«i  admirably  re-  Esteemed  Preddent;  and  the  seal  and  talent  dis- 
arranged, and  a  new  deacrqttive  catalogue  haa  olayed^thespeakenin&TOur  of  the  nsesaftha 
been  depodted  in  the  Museum  fir  refecnee,  In^tnte,  in  promoting  the  Sdenee  and  nactiea 
irhidi  showa  that  aUhough  onr  eoQection  ia  but  >f  Hwdogyf  dtowed  that  tlie  detesmination  to 

— '\  fet  it  contains  some  msst  inlerating  sod  m^tort  the  Institute  had  sullierad  M  i' '"~ 

ictna  examples,  lurmg  the  past  year." 
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The  Chaisuan  remarked  that  the  Bejport  ap- 
peared satirfactoTy,  and  he  hoped  that  it  would 
long  continue  so.  It  would  be  a  disgrace  to  the 
members  of  the  watch  trade  if  it  were  otherwise. 

The  Report  was  then  received  and  adopted. 

Futancial  Statement. 

The  Financial  Statement,  from  December  15th 
1860  to  June  15th  1861,  shewed  as  the  total  of 
Receipts  j!!205  6s,  Sd.^  and  of  Expenditure 
£17B  15«.,  leaving  a  balance  in  the  Treasurer's 
bands  of  £31  lit.  8^. 

^Ir.  Straohan  made  some  observations  on  the 
Balance  Sheet  which  was  submitted  to  the 
meeting ;  and  a  few  renuurks  were  also  made  by 
Messrs.  B.  J.  Thompson,  Jaoeson,  and  the  Hono- 
rary Secretary. 

Mr.  Tbswinnabd,  as  a  member  of  the  Finance 
Committee  could  bear  testinrony  that  at  the  pre- 
sent time  the  Institute  had  a  much  larger  amount 
of  good  debts  than  it  ever  had  before;  nearly 
enough  to  bring  the  balance  up  to  the  largest  sum 
it  had  ever  reached ;  whilst  at  the  same  time  the 
Institute  owed  less  than  ever  it  had  do  le. 

Mr.  Waltsbs,  as  one  of  the  meniber*s  auditors 
for  the  past  year,  expressed  his  entire  satisfiiction 
with  the  present  financial  aspect  of  the  Institute. 
Ther^  was  a  time  in  its  history,  when  the  Journal 
did  not  pay;  but  now  the  receipts  covered  the 
whole  of  the  expenditure  on  its  account. 

Yotks  op  Thanks  to  RsriBiNa  Ofiiozbb. 

The  Chairman  submitted  a  resolution  to  the 
above  effect,  which  was  agreed  to  n§m.  con. 

Yotb  or  Thanks  to  the  Pbbsident. 

Mr.  E.  D.  Johnson,  moved  a  special  vote  of 
thanks  to  Mr.  Yalentme  Knight,  as  a  mark  of 
their  approbation  of  his  services,  and  their  appre- 
ciation of  his  kindness.  It  was  in  the  power  of 
very  few  men,  as  it  was  in  that  of  their  worthv 
Chairman,  to  do  a  young  Institute  so  much 
service,  and  how  willing  that  gentleman  was  to 
aid  it  the  members  had  had  abundant  proof. 

Mr.  Jackson  had  much  pleasure  in  seconding 
the  resolutioTi,  which  was  put  and  carried  with 
acdfunatioiQ. 

llie  Chaibman  was  afraid  that  his  kind  friend, 
Mr.  Jpjmson,  had  been  rather  hyperbolical  in  his 
praisies  of  Mr.  Knight,  whose  attendimce  had  been 
very  bad,  and  whose  ability  to  serve  the  Institute 
was  very  small.  All  he  could  boast  of  was,  having 
rincere  desire  for  its  prosperity.  He  believed, 
as  he  ha^  stated  on  former  occasions,  that  there 
was  no  man  who  wore  a  watch  who  ought  not  to 
give  something  to  its  funds.  Ma*  y  a  merchant  in 
the  city  of  London  would  contribute  his  five  or 
ten  guineas  if  he  only  reflected  upon  the  value  of  ' 
the  watch  he  wore,  and  the  importance  to  him,  as  ' 
a '  commercial  man,'  of  having  made  for  him  I 
through  the  scientific  skill  of  the  watchmaker, 
such  a  valuable  instrument  for  keeping  accmrate 
time.  It  would  indeed  be  a  disgrace,  not  only  to  the 
trade,  but  to  the  public  at  lu^e,  if  the  British 
Horological  Institute  did  not  succeed.  He  trusted 
the  time  was  coml  ;  when  they  would  have  a  very 
different  President  from  himself,  Mr.  Knight, 
(dies  of  ^No,  no.")    They  ought  to  get  some 


peer  of  the  realm  to  take  that  podtioo,  because  he 
oelieved  that  the  Institute  was  one  of  the  most 
valuable  in  the  metropolis.  He  trusted  that  the 
gentlemen  who  had  been  kind  enough  to  support 
it  up  to  the  present  time,  would  endeavour  to 
enlist  in  its  favour  as  many  friends  as  possible, 
whether  watchmakers,  or  persons  unconnected  wiUi 
the  trade.  There  was  one  part  of  Mr.  Johnson's 
speech,  and  one  only,  which  he  oould  take  to  him- 
self,  and  that  was  that  he  fielt  deeply  interested 
in  the  welfiue  of  the  Institute. 

The  RETifiiNa  Tbustse. 

Mr.  HisiiOF  moved  a  special  rote  of  thanks  to 
the  above-named  gentleman,  who  had  served  as 
Trustee  from  the  conunencement  of  the  Institute. 
He  had  now  left  his  business  and  the  neighbor?- 
hood  of  Clerkenwell,  and  oonsequentlY,  ooold 
net  perform  the  duties  of  a  Trustee  to  the  Insti- 
tute ;  their  thanks  were,  however,  due  to  him  as 
one  of  their  best  supporters  in  its  early  da^ 

Mr.  Gordon  seconded  the  resolution,  which  was 
carried  uxanimously. 

Tie  CHAiB'JkN  liked  the  &Toar8  of  the 
members  to  bs  divided  as  far  as  possihle^  but 
having  tJie  responsib'litv,  which  he  should  be  reij 
happy  to  contmue,  he  should  be  glad  to  resign  his 
Trusteeship  to  some  other  gentleman.  C*No^  no.") 

Vote  of  Thanks  to  Mr.  Mtlnb,  the  BsTiBiNft 

HONOBABT  SEORETABT. 

Mr.  E.  D.  Johnson  proposed  that  the  special 
thanks  of  the  meeting  should  be  given  to  a  gentle- 
man who  had  worked  harder  than  any  one  else, 
gratuitously,  in  behalf  of  the  Institute,  namely, 
Uieir  retiring  Honorary  Secretary,  Mr.  Gkobgb 
E.  Mtlne.  They  could  comprehend  his  love  for 
art,  and  how  long  years  of  attachment  had  fnduoed 
h'm  to  demote  a  great  deal  of  time  to  it,  for  whidi 
it2j  ought  to  be  deeply  ^tefiil  to  him.  He 
(Mr.  JO  could  scarcely  imagine,  although  he 
hoped  great  things  from  the  gentleman  who  was 
about  to  become  Hoaorarv  Secretary,  t.^  he 
would  be  enabled  to  equal  nis  predecessor  in  the 
amount  of  labour  he  ^vi  ould  bestow  upon  the  man- 
agement of  the  Institute. 

Mr.  Watson  seconded  the  resolution. 

The  Chaibman  said,  that  if  he  could  add  anv^ 
tiling  to  strengtheiji  Mr.  Jphnson's  remarks^  m 
relation  to  the  labours  of  Mr.  Mylne,  he  should 
have  been  ver>  glad  to  have  done  so.  He  had 
never  met  with  a  gentleman  who  had  devoted  so 
much  time  and  attention  to  the  affairs  of  a  society 
as  their  late  Hon.  Secretary  had  done.  His  great 
attention  to  its  interests,  and  his  accuracy  in 
accounts  entiUed  him  to  the  warmest  thanks  of 
the  members. 

The  resolution  was  put  and  cai.ied  vnanimonsly, 
amidst  applause. 

Mr.  Mtlnb  most  sincerely  thanked  the  Chair- 
man, Mr.  Johnson,  and  the  meeting,  for  the  kind 
compliment  they  had  paid  liim.  He  felt  that  the 
time  he  had  devoted  to  the  management  of  the 
Institute,  had  been  greatly  to  his  own  adviinta^ 
Any  man  who  took  an  active  part  in  the  affiurs 
of  such  associations,  would  be  enabled  to  leam  a 
great  deal  al  'it  his  o\  :  t:«»de,  if  he  was  wSDfa^ 
to  do  so.    BHa  (Mr.  M.';.)  services  Id  totter 
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,  .9?  *"  ^™»««C  "'  KoniiJ,  J™  «Ul,  Til.  Ecjport  l»™g  ha  nctind,  .ill  <■ 

1861,  at  tiie  same  pUoe,  Mr.  W.  B.  Osisp,  (^  tw  entoed  on  the  miDiitM^ 

m  Uie  OluuT,  the  touowmg  Bepoit  from  the  A  rote  of  tluuiki  to  Hr.  Omur  be  k«  m 

Boiutuieen  wtu  read  by  1&.  Uylne :  In  the  Chair,  doled  tfaesnceeffiogi; 


iULT  1.  1861.] 
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AETISTIC  BOTANY:  ITS  APPUOATION  to  the  LAWS  OF  OBNAMENTATION. 

By  Dr.  C.  Dbesseb,  F.L.S.,  F.E.B.S. 

Lecturer  at  the  South  Kensington  ICuscum,  the  Crystal  Palace,  the  Polytechnic  Institution,  and  the  Metropolitan  Hoepitals. 

S^tton\i  iUtture. 

JDelivered  for  the  British  Hobolooigal  Institute,  at  the  Parochial  [School  EoomSf  Amwett 

Street,  CUrkeiiweU,  on  the  Evening  of  Fehruary  16tt,  1861. 

Mb.  E.  D.  JoHHiov,  y.  P.,  nr  thb  Chair. 


Mr.  Chateman,  Ladies,  axd  Gentlemen, 
— ^I  have  an  extremely  difficult  task  to  ac- 
complish this  evening,  for  the  present  course 
of  lectures  being  limited  to  three,  I  shall  be 
compelled  to  pass  over  such  a  vast  amount 
of  ground  this  evening  that  I  fear  I  shaU 
rather  bewilder  you  than  convey  any  definite 
amount  of  instruction  to  your  minds.  I  feel 
honoured  in  being  called  upon  to  address  a 
society,  the  Council  of  whi^  has  requested 
me  rather  to  instruct  than  amuse  its  mem- 
bers. Lecturers  are  too  often  desired  to  do 
the  latter  rather  than  the  former,  that  it  is 
a  relief  to  be  able  to  dispense  with  mere 
amusement,  and  to  confine  one's-self  to 
those  important  principles  of  science,  which, 
however  dry  and  devoid  of  interest  to  the 
superficial  learner,  are  nevertheless  of  the 
greatest  value  to  the  serious  student.  This 
must  be  my  apology  for  the  maimer  in 
which  I  am  compelled  to  treat  my  subject 
this  evening;  because  in  applying  the  laws 
of  plant  growth  to  th#  art  of  decoration, 
there  are  such  a  vast  number  of  points 
necessary  to  be  entered  into,  and  which  if 
omitted  would  leave  the  chain  of  argument 
incomplete,  and  would  throw  some  K^eat 
principle  out  of  siffht,  and  I  fear  lead  you 
mto  error  than  truth.  I  shall,  therefore,  be 
obliged  to  throw  out  some  points  with  great 
temerity,  leaving  you  afterwards  to  work 
them  out  ftdly  for  yourselves,  which  I  am 
persuaded  you  wiU  find  great  pleasure  in 
doing. 

At  the  close  of  my  last  lecture  I  caUed 
your  attention  for  a  few  minutes  to  certain 
geometrical  forms,  and  suggested  the  pro- 
priety of  your  studjdng  them  in  their  varied 
relations.  I  had  hoped  this  week  to  have 
been  able  to  produce  a  diagram  which 
should  illustrate  a  number  of  those  com- 
binations which  this  one  diamond  form  is 
susceptible  of.  I  have  only  had  time,  how- 
ever to  produce  two  or  three  rough  sketches. 
Here  we  have  a  star  formed  of  diamonds 
radiating  from  the  centre.  K  you  leave  a 
diamond  between  them  you  would  have  in 
the  centre  a  star  completely  surrounded  by 
diamonds.  Some  of  the  stars  may  be 
hexagonal,  or  six-sided ;  so  that  taking  as 
the  basis  the  centre  of  the  0tfur|  we  should 


have  a  row  of  hexagons  surrounding  it. 
You  will  notice  that  most  of  those  diamonds 
can  be  combined  in  this  maimer  so  as  to 
produce  a  form  of  this  description.  You 
perceive  that  this  form  is  in  reality  three 
diamonds  placed  together  in  the  manner 
there  indicated.  It  would  have  afforded  me 
much  pleasure,  could  I  have  shewn  you  the 
number  of  variations  of  which  this  -  farm 
is  susceptible.  There  is  one  which  is  par- 
ticularly interesting,  for  this  reason,  that  it 
will  repeat  all  over  the  groimd.  In  Hiis 
foim  you  see  the  positions  are  placed  to- 
gether so  as  to  have  the  angles  radiating 
from  the  centre ;  but  in  this  other  arrange- 
ment we  get  a  figure  which  will  repeat  all, 
even  flie  ground,  and  leave  no  spaee'between 

it. 

Let  me  direct  your  attention  to  one  dis- 
tinguishing feature  in  ornamentation. 
HiUierto  we  have  been  dealing  with  fiat 
surfaces.  It  must  be  specially  borne  in 
mind  that  when  I  speak  of  these  geometrical 
figures,  I  do  so  not  in  relation  to  surface. 
Do  not  suppose  that  they  are  solid  bodies. 
It  is  only  m  that  light  Uiat  the  remarks  I 
have  previously  made  wiU  apj>ly.  Here  is 
a  mooel ;  it  is  imperfect ;  but  it  will  enable 
me  to  illustrate  what  I  mean.  K  I  take  a 
superficial  form— that  is,  if  I  deal  with  sur- 
faces only — ^with  such  bodies  as  those,  and 
take  away  the  terms  *'  equilateral  triangle" 
and  ''  triangle"  sides  which  are  of  the  same 
length,  and  divide  that  into  triangles,  you 
will  notice  that  I  divide  it  into  four  equi- 
lateral triangles;  that  is,  I  divide  the  tri- 
angle into  four.  But  not  so  with  the  soUd. 
Here  I  cut  off  one  corner,  and  it  becomes  an 
equilateral  triangle;  a  solid  triangle;  a 
four-sided  figure.  I  cut  off  another  comer, 
and  then  another,  and  I  have  now  a  triangle 
left;  but  bear  particularly  in  mind  we 
difference  between  dealing  with  superficial 
and  solid  forms.  I  recommend  you,  even  if 
only  as  an  exercise  for  the  mind,  to  follow 
this  out.  This  is  all  cut  out  of  one  piece  of 
cardboard,  which  you  will  readily  see  the 
form  of.  The  learner  may  derive  a  great 
deal  of  practical  benefit  from  the  study  of 
this  matter.  It  will  enable  you  to  see  the 
relationflhip  of  fbrias  to  one  anotkor*    Mark« 
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ing  the  forms  of  the  solid  crystals  with  which 
we  are  familiar,  will  prove  of  the  utmost 
interest  in  connection  with  the  study  of  the 
ornamental  arts. 

In    dealing    with    solid    forms,   such  as 
jewellery,  for  instance,  we  are  dealing  with 
something  totally  different  to  what  we  have 
in  a  superficial  form,  such  as  the  back  of  a 
watch.     I  may  just  allude  to  one  amusing 
illustration  of  these  principles.     I  have  here 
what  is  called  a  Ohinese  puzzle  ;  a  string  of 
things  familiar  to  every  school-boy;   com- 
prising a  certain  number  of  little  pieces  of 
wood  placed  together  in  a  box.    l^ese  will 
make  an  almost  infinite  number  of  forms. 
It  certainly  is  a  gopd  geometrical  exercise. 
Xhis  is  an    annual   which    appeared   last 
Christmas,  and  was  veiy  popular  for  a  time. 
It  has  a  &;reat  number  of  forms  which  can 
be  made  Ecom  these  little  seven  portions  of 
wood.    AlouK  with  it  a  key  was  published, 
diewing  you  how  they  were  made,  but  I  am 
happy  to  say  that  it  is  incorrect  in  several 
instances  so  that  you  will  have  practically  to 
find  out  for  yourselves  how  they  are  done. 
This  amusement  for  children,   however  is 
a  really  good  exercise  for  the  mind.    It  is  a 
step  in  the  right  direction.      Certainly    it 
is  not  as  perfect  or  as  useful  as  the  more 
regular  geometrical  forms  of  the  present 
time.      1  have  been  wandering  from  the 
prescribed  subject  of  my  evening's  lecture ; 
but  I  thought  it  would  be  useful  to  make  a 
few  further  remarks  upon  the  geometrical 
question  which  I  briefly  introduced  upon 
me  last  occasion. 

I  have  now,  in  the  first  place,  to  call  your 
attention  to  two  views  of  plants.  We  are 
fiEuniliEur  with  distinct  views  of  vegetable 
structures.  If  we  take  a  large  tree,  for 
instance,  we  only  have  its  side  view.  I  had  a 
eplendid  illustration  of  that  fact.  I  wanted, 
for  a  work  I  was  publishing,  a  top  view  of 
a  tree,  and  I  could  not  find  anybody  who 
could  draw  it.  Every  person  I  asked  about 
it  replied  that  they  had  not  been  up  in 
a  balloon,  and  therefore  did  not  knowthow 
a  tree  looked  from  above.  I  at  last  suc- 
ceeded in  persuading  a  friend  well  versed  in 
such  matters  to  try  and  draw  one,  which 
when  finished  some  guessed  to  be  a  peg-top; 
nobody  knew  what  it  was  meant  for.  It 
was  necessary  toput  a  shadow  to  it  to  make 
it  out  at  all.  When  somebody  suggested 
the  putting  in  a  cow  and  a  sheep  or  two. 
This  was  an  improvement,  because  the 
shadow  of  the  cow  could  be  made  to  look 
something  like  a  cow.  Those  were  the 
means  we  were  compelled  to  adopt  to  render 
the  thing  intelli^ble  at  all.  Then  it  was 
thought  quite  desirable  to  put  a  name  under- 
ueaio,  lest  persons  should  not-find  out  irlnt' 


it  was.  This  incident  shews  that  we  ore 
not  familiar  with  the  top  view  of  certain 
plants,  but  only  with  their  side  views. 

There  are  other  instances  in  which  we  be- 
come familiar  with  the  top  view  of  plants 
only.  Take  for  example,  the  daicfy,  the 
dandelion,  the  plantain,  and  plants  of  that 
kind.  Then  there  are  the  Httle  plants  which 
grow  down  amidst  the  grasses.  All  of  those 
we  know  perfectly  well,  and  can  say  without 
hesitation,  whenever  we  see  them.  Do  yon 
know  their  side  views?  It  is  quite  possible 
that  I  am  addressing  an  assembly  not  one  of 
whom  has  ever  seen  the  side  view  of  a  daisy 
or  a  dandelion.  If  you  were  to  see  & 
drawing  of  a  dandelion's  side  viewi  I  mean 
the  pbnt,  not  partienlarly  the  flower, 
because  we  are  in  the  habitof  pfollingitiaiil 
then  we  look  at  it  sideways — ^we  shonld  not 
recognize  it.  This  fact  proves  that  we  are 
at  once  frumliar  with  two  distinct  Tiews  of 
plants,  their  side  view  and  their  top  view, 
flants  manifestly  resolve  themselves  into 
those  two  classes  as  presented  to  the  eye. 
In  like  manner  they  present  us  with  two 
distinct  classes  of  ornament,  viewing  them 
only  in  an  ornamental  point  of  view.  That 
is,  supposing  we  have  sot  an  ornamental 
pair  of  spectacles, — ^inlocndng  through  iiiem, 
we  view  plants  in  this  way.  Every  ]dant 
with  a  top  view  with  which  we  are  fiumHar, 
is  a  radiating  ornament ;  that  is,  it  oonsisla 
of  a  number  of  parts  radiating  from  a  com- 
mon centre;  whereas  every  plant  witii  a 
vertical  or  side  view,  with  whicli  we  are 
&miliar,  has,  at  most,  not  more  than  its  two 
halves  alike.  Here  we  have  a  top  view  of  & 
portion  of  a  plant  whidi  is  of  considerable 
mterest,  although  it  seems  insignificant,  for 
it  is  this  whidi  imparts  the  sweet  aroma  to 
the  hay.  It  is  called  the  "  woodruff;*'  it 
is  a  sort  of  goose-grass,  and  is  near^  related 
to  our  commons. 

This  is  a  radiating  ornament;  which  we 
have  to  look  down  upon  from  above.  It 
consists  of  a  number  of  parts  radiating  from 
a  common  stem.  Here  is  a  top  view  of  a 
portion  of  the  sweet  scabias,  Imown  by  the 
name  of  ''  the  ladies'  pin  cushion,"  a  plant 
which  has  little  dark  velvet  flowers,  having 
a  stem  from  which  they  radiate  in  diffarent 
directions.  That  will  always  be  the  case 
whether  we  view  the  most  extended  or  the 
most  contracted  part ;  if  we  look  down  upon 
them  from  above,  we  shall  have  a  radiatmg 
ornament.  The  radiating  principle  is  veiT 
beautifrdl^  manifested  in  what  is  caDea 
"  the  fairies'  ring,"  which  we  sometimes  call 
mushroom,  and  me  toad  plants.  We  some- 
times find  mushrooms  spring  up  in  the 
midst  of  grass,  and  by  and  by  tbej  die  down. 

Hmy  of  yoU|  perhapsi  im  teiSlftririA 
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what  IB  t^med  "  zmiahroom  spawn ; "  a 
Bort  of  filamentous  matter,  extremely  like 
cotton,  the  threads  of  which  grow  under- 
neath the  earth  in  every  direction.  The 
ffvowth  always  takes  place  in  the  centre, 
&om  which  they  radiate  outwards.  We  can 
nerer  see  this  illustrated  better  than  in  this 
lowast  race  of  plants.  The  spawn  of  the 
mushroom,  as  soon  as  it  is  deaa,  extends  in 
TaiiouB  directions  underneath  the  surfEice  of 
the  soiL  We  hare  one  mushroom  appearing 
liere,  another  there,  another  there,  and  so  on, 
until  we  hare  a  circle  of  them,  which  some 
call  ^  the  fairies'  ring."  That  will  die,  and 
eTeryone  will  become  a  little  centre,  sending 
out  a  kind  of  radiating  spawn,  whicn 
soon  becomes  plants ;  by  and  by  they  wiU 
die  down,  ana  the  whole  thing  will  dis- 
mpear  with  imfiEkYourable  drcumstances. 
wlien  these  plants  die  they  become  yeiy 
rich  earth,  and  the  grass  being  nourished 
by  their  xemains  wiU  become  more  luxuriant 
than  other  grasses.  These  plants  are  called 
'^  &iry  rings  "  because  they  are  popularly 
said  to  be  produced  by  fSoiries.  That  is  the 
great  use  of  this  plant  in  the  economy  of 
nature.  When  we  take  a  large  and  extended 
Tiew  of  nature,  which  we  may  do,  we  shall 
find  that  the  work  which  these  plants  of 
Buch  rapid  growth  that  they  now  appear 
4Uid  are  gone,  is  to  prepare  the  earth  for  the 
more  highly  organizea  plaits.  This  will 
give  us  an  illustration  of  the  tendency  of  all 
plants  which  radiate  from  a  common  centre. 
If  you  think  upon  the  subject  you  will  see 
that  it  is  the  very  principle  of  growth,  from 
the  feujt  that  the  plants  radiate — ^that  the 
parts  puff  out — ^from  a  central  star  so  that 
they  must  grow  in  a  radiating  manner. 
Yiewing  plants,  then,  in  an  ornamental 
light,  let  us  notice  particulary  that  we  hare 
in  aU  cases  a  radiating  ornament.  When 
the  plant  appears  as  a  fioral  decoration  in 
the  great  hall  of  nature,  in  that  case  we 
have  at  most  only  the  halves  alike. 

An  opinion  is  entertained  that  the  orna- 
mental principles  of  the  vegetable  kingdom 
resolve  themselves  into  three  classes.  We 
have  what  are  termed  ornament  by  powder- 
ings.  What  I  mean  by  that  is  little  nattems 
complete  in  themselves,  and  which  have  no 
connection  with  any  other  pattern.  If  we 
take  a  lawn,  we  see  a  little  bnriit-eyed 
daisy  getting  up  here  and  there.  We  recog- 
nize a  little  wkite  flower,  and  see  a  strmg 
of  green  back  ground ;  but  we  do  not  notice 
that  one  daisy  is  connected  with  another. 
This  view  also  applies  to  the  jmrimrose  which 
is  a  powdering  ornament.  There  is  a  little 
plant  known  as  ''  the  lady's  mantle,"  not 
common  with  us,  but  plentiful  in  Yorkshirei 

which  may  be  regarded  as  a  gogd  ittu0* 


tration  of  what  we  term  the  powdering 
style  of  ornaments;  they  are  complete  in 
themselves. 

(To  be  catUmuedJ) 


ON  TIMING  POCKET  WATCHES. 

To  the  Editor  of  the  Hobolooical  Jourmal. 

Sm,— Mr.  Walsh  says,  in  ^our  last  num- 
ber, that  when  he  has  obtamed  a  balance- 
spring,  isochronal  in  respect  to  its  arcs  of 
vibration,  **  from  some  undiscovered  cause 
the  performance  in  positions  will  be  imequal 
with  a  balance  of  exactiy  equal  weight.'  I 
presume  he  means  with  a  balance  in  a  state 
of  equilibrium.  This  undiscovered  cause  is 
undoubtedly  the  effect  of  gravity  on  all  the 
parts  in  action.  In  engineering  work  the 
bearings  are  tight,  but  in  watchwork  the 
holes  must  be  sufficientiy  large  to  allow  side 
shake,  and  the  end  pieces  sumcientiy  distant 
to  allow  end  shake.  The  side  shake  is  of 
course  as  small  as  is  necessary  to  obtain 
the  requisite  freedom,  but  yet  is  sufficient  to 
cause  a  greater  or  less  depth  of  engagement 
in  tke  escapement,  accormng  to  the  position 
in  which  the  watch  is  placed.  In  some 
escapements  placed  horizontally,  the  impulse 
tends  to  keep  the  scape  wheel  and  staff  at  a 
distance  from  each  other,  but  the  weight  of 
the  balance  in  a  vertical  position  is  sumcient 
to  overcome  this  thrust  and  make  a  deeper 
engagement.  Different  positions  will  ^ve 
different  depths.  This  will  have  an  effect 
upon  the  tmie.  Again  the  balance-spring 
wnether  flat  or  hehcal  will  take  a  different 
form  in  whatever  position  it  is  placed,  in 
consequence  of  the  weight  of  the  molecules 
of  which  it  is  constituted.  This  is  so  minute 
as  to  be  totally  imperoeptible  to  the  senses, 
but  we  know  tiiat  if  steel  has  weight  it  must 
follow  as  a  necessary  consequence ;  and  when 
we  also  know  that  the  change  of  form  in  a 
larger  degree  alters  the  time,  and  that  per- 
haps four  hundred  and  thirty-two  thousand 
vibrations  of  this  spring  occur  in  a  day,  we 
must  conclude  that  this  Hkewise,  although  in 
a  minor  degree,  has  an  effect  upon  the  time. 
In  the  detached  escapement  we  have  another 
error,  viz.,  the  weignt  of  the  detent.  ^  If  we 
take  the  extreme  cases,  in  one  position  the 
inertia  of  the  balance  has  to  overcome  the 
elasticity  of  the  detent-spring  plus  the  weight 
of  the  detent,  and  in  the  other  minus  its 
weight,  and  in  all  positions  except  two, 
when  the  detent  is  placed  vertically,  a  varia- 
ble resistence  is  met  with.  These  several 
causes  and  their  combinations  have  the  effect 
of  making  the  watoh  Yaxy  in  its  different 
v»ctifialiKm1aoQ0. 
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Mr.  Walsh  shows,  that  by  altering  the  to  the  industrial  oommimity — and  we  use 

screws  the  correction  will  only  be  s&ctly  the  word  industrial  in  its  most  oomporelifiiuiYe 

effective  for  a  certain  arc  of  vibration,  and  sense — ^if  time  is  of  so  much  oonaequenoe, 

that  as  the  arcs  continually  diminish  through  how    necessary    that   the    time-meamixiiig 

the  thickening  of  the  oil  and  the  accumulation  machines  in  use  amongst  us  should  be  (J 

of  dirt,  the  adjustment  gradually  becomes  the  most  perfect  and  inexpensive  kind  ? 


less  correct.     From  this  he  concludes  that  it  Kegarded  from  this  point  of  view,  horology 

woxdd  be  better  to  leave  the  balance  in  a  assumes  so  consequential  a  plAce  among  uie 

state  of  equlibrium,  if  even  the  error  should  other  useftil  arts  that  it  is  difficult  to  estimate 

amount  to  twenty  seconds  per  diem,  so  that  it  too  highly.    It  has  not^  however,  as  yet, 

it  should  vajy  in  positions  for  all  arcs  of  obtained  the  consideration  amon^  Hieme- 

vibration.    Tnis    is    almost    equivalent    to  chanical  workers  of  the  kingdom  to  whidi 

saying  that  it  is  better  to  be  always  wrong  it  is  fairly  and  inconteetabfy  entitled.    In 

than  sometimes  right.  the  field  of  engineering  and  mechanioi  the 

The  fact  is,  that  a  watch  is  an  entire  greatest  distinction  has  been    attaizied  by 

system  of  errors  from  begining  to  end.    Of  Englishmen,  and  their  works  exist  in  ereiy 

course   we  endeavour  to    counteract  these  civilized  dime  as  monuments  of  dieirddU 

errors  when  we  can.    We  make  a  fusee  to  and  ingenuity.    Somehow,  nevertheLeeSi  the 

compensate  the  inequalities  of  force  in  the  mechanical  art  of  horology  haa  b^n,  to  a 

mainspring,  but  it  is  not  perfectly  successful,  lamentable  extent,  neglected  by  our  ftDov- 

for  each  fiisee  ought  to  be  cut  to  each  main-  countiymen ;  and  in  few  instances  can  ▼« 

spring,  and  even  then  what  would  be  a  per-  point  to  any  triumph  therein  achieved  by 

feet  Adjustment  now,  would  be  imperfect  m  a  them.    Doubtless  there  are  reasons  £ar  thk 

few  months.    Again,  we  endeavour  to  over-  One  of  these  is  a  narrow-minded  and  jealoiu 

come  the  effect  of  the  variable  elasticity  of  care  which  has  hitherto  been  exexcued  by 

the  balance-spring,  in  consequence  of  thermal  horologists  in  protecting  their  craft  from  the 

changes,  by  a  compound  balance ;  but  we  all  intrusion  of  what  are    deemed    stnngexs. 

know  that  only  at  two  points  in  the  thermo-  The  '*  art  and  mystery  "  of  clock  and  watch 

metric  scale  is  a  perfect  adjustment  obtained,  making  in  Gb^at  Britain  has  not  had  the 

and  at  all  others,  higher,  lower,  or  inter-  fuU  advantage  of  home  competition.    It  has 

mediate,  the  compensation  is  incorrect.  been  hedged  around  by  the  petty  restrictioDS 

It  certainly  appears  to  me  that  the  partial  of  trade  forms   and  customs,   and  nuned 

correction  of  an  error  is  better  than  none  almost  to  death  by  the  observance  of  '^  trade 

at  all.    I  am  sir, — ^Your  obedient  servant,  secrets."    It  is  not  long  since  the  rubM  of 

74,  Oomhill.                       R.  Websteb.  ^®  ^^®  forbade  the  binding  of  an  apprea- 

•tj-     fxr  1  T.          X      ^              £'  tice  to  an  horologist  without  Dindinir  mm  at 

Mr.  Walah  must  Piudon  me  for  saymg,  ^^e  same  time  to  divulge  none  ofSiemjv 

^tfr^     i?r^- 17  "mthev^cal  Series  which  would  th^Sfter  bl^SSto 

l^^°  .£.7    1^  "^^f^*  °^  ^^n  ^°^^.  him.    We  are  quite  aware  that  ihis  veetige 

reate  on  the  rfW«;*  of  the  pivots,"  or  that  ^^  ^  ^^        \  ^^^  ^^t^       ^  ^^ 

Ae  balance  and  spnng  powess  '•  an  artificial  HorologicalXtitutlon  of  London  is  doing 

gravitating  power,  and"  when  the  balance  is  j^^  ^^l^^  ^  ^^^  j^  ^^     ^^      ^^  .^  ^ 

S  W  H^^^rc^S^.  "^""^  **"^'  «i>fortunately%xe  painLly  apparent  in  the 

It  IS  at  Its  centre  of  gravity.  stamancy  of  the  Sxts  of  doaTand  wstd. 

making  at  home,   and  their    healthy  ajid 

vigorous  activity  abroad.     Had  a  di£Eerent 

HOEOLOGY.  and  more  enlightened  coarse  been  pnnmied 

F^am  the  -  Mkchakio's  Magaeihe.*'  }l  ^^  '^i2!Hj^l'^^^,.f?*^'^^^*^^  ^ 

this  country  twenty  or  thirty  years  ago,  now 

Perhaps  —  nay,   certainly  —  there  is  no  much  more  flouruming  and  how  m^i  more 

coimtry  on  the  siufiEU^e  of  the  earth  where  the  honourably  distinguished    might  they  not 

value  of  time  is  more  generally  or  thoroughly  have  been  now  ?    Instead  of  bemoaning  tiie 

appreciated  than  in  Great    Britain.     The  intrusion    of  foreign   watches   and  docb, 

introduction  of  the  railway  system  especially  which  threaten  to  overrun  and  monopdiiB 

has  tended  to  the  inculcation  of  lessons  of  the  markets  of  the  nation  and  the  woiU, 

punctuality;  while  the  multifarious  trans-  they  would  have  been  able  to  contend  8acc66$- 

actions  of  business  are  so  completely  inter-  fuUy,   both  as  regards  quality  and  pnoe, 

woven  and  dependent  on  eadi  other  that  the  against  them,  and  to  hold  up  ueir  heada  in 

non-observance   of  one    time    arrangement  tnumph  and  in  laudable  prida,  as  dooor 

dislocates  a  host  of  others,    and   occasions  engineers,  general  mechanists,  and  a  host  of 

incalcidable  inconvenience  and  loss.  I^then,  other  scientific  workers  of  tliia 

time  is  admittedly  of  so  much  consequenoe  time. 
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It  may  be  said  that  it  is  of  little  use  to 
enumerate  the  causes  of  the  decline  of  horo- 
logy in  this  kingdom ;  and  so  it  might  be  if 
the  case  were  past  hope,  or  past  redemption. 
This  we  do  not  believe ;  and  our  main  pur- 
pose is  not  to  point  the  finger  of  contumely 
at  those  whose  persistence  in  the  one-eyed 
wisdom  of  a  past  generation  has  led  to  the 
evil  consequences  so  much  to  be  deplored, 
but  to  direct  attention  to  the  means  by  which 
the  languishing  patient  may  be  restored  to 
health  and  strength.  In  order  to  accomplish 
this  resxdt,  the  horologists  of  En^^and  must 
become  earnest  and  energetic.  They  must 
endeavour  to  impart  new  energy  into  their 
own  acts ;  foUow  the  example  set  by  other 
trades ;  and  invite  the  co-operation  of  those 
who  are  above  prejudice,  and  who  do  not 
fear  honest  competition.  They  must  shuffle 
off  the  mantle  of  tradition  by  which  their 
own  movements,  as  well  as  ihoae  of  their 
clocks  and  watches,  are  hampered,  and  ad- 
vancing fearlessly  and  resolutely  in  the 
march  of  manufacturing  improvement,  they 
may  at  length  hope  to  stem  the  torrent  ot 
foreign  invasion,  and  let  the  enemy  see  that 
at  last  they  know  '^  what's  a  clock," 

The  mechanism  of  a  time-keeper,  whether 
it  be  that  of  the  turret  dock,  or  of  the 
''  flat  lady's  watch,"  as  some  advertisements 
have  it,  is,  as  we  have  shown  on  a  former 
occasion,  extremely  simple  in  its  character. 
There  is,  in  fact,  nothing  really  difflcxdt  in 
its  manufacture ;  and  a  waUc  mrough  some 
of  the  enfipne  and  machine  factories  of  Lon- 
don, or  Manchester,  or  Leeds,  would  con- 
vince the  most  sceptial  that  dock  and  watch 
making  miffht  easily  be  added  to  the  work 
therein  perrormed,  without  any  material  ad- 
dition to  the  mechanical  staff  already  engaged 
thereon. 

If  there  be  a  point  upon  which  a  doubt 
may  hin^e  of  the  success  of  the  experiment 
of  enlisting  largely  the  youthM  mechanical 
skill  of  the  kingdom  into  the  army  of  watch 
and  dock  makers,  it  is  as  to  the  question  of 
design  and  ornamentation.  The  usefid  branch 
of  the  art  there  is  complete  certainty  about. 
Perfect  time-keepersmight,  withUttle  trouble, 
be  made  by  thousands  in  the  mechanical 
workshops  of  England;  and  that  at  once 
woxdd  constitute  a  vast  stride  towards  the 
revival  of  horology,  and  the  discontinuance 
of  the  importation  of  foreign  specimens  of 
the  art. 

In  the  manufacture  of  docks  and  watches 
there  are  numerous  branches  which  are 
entirely  of  a  repetitional  nature,  and  as  in 
many  other  departments  of  art  manufacture, 
where  this  is  so,  machines  are  contrived 
for  oroducinjar  the  separate  components.  So 
might  it  easuy  be  la  th^  oonstrootion  of  the 


various  part  of  docks  and  watches.  Bizminf- 
ham  would  fiimish  us  with  innumerable 
illustrative  instances.  We  propose,  then, 
that  horology  should  be  made  a  national 
pursuit  instead  of  a  local  and  exclusive  one. 
The  demandfor  correct  time-keeping  madiines 
is  increasing,  and  must  increase,  amon^  us ; 
and  whilst  Clerkenwell  and  Coventry  have 
proved  themselves  imequal  to  the  task  of 
meeting  that  demand,  and  have  caused  the 
countnr  to  be  deluged  with  mis-leading  ar- 
ticles m)m  France,  from  Switzerland,  and  the 
United  States  of  America,  we  urge,  with  all 
the  earnestness  possible,  the  extending  of 
the  art  of  horology  far  beyond  the  boimdaries 
of  its  two  noted  English  seats.  The  Horo- 
logical  Institution  of  London  is  '^  a  great 
fact "  in  favour  of  our  arguments,  lor  it  is 
reflecting  mental  day-liffht  into  the  dark 
places  of  Clerkenwell,  ana  is,  in  fact,  a  com- 
plete training  college  for  young  horologists ; 
and  we,  therefore,  wish  it  success. 

[The  above  artide  on  ^  Horology,**  forwarded  per 
fAYOor  of  the  Editor  of  the  **  Mechanic's  Magazine,"  ia 
re-publiahed  here  to  afford  the  readers  of  the  **  Horo- 
logical  Journal,"  and  the  Trade  at  large,  an  oppor- 
tanity  of  judging  in  what  light  English  Clock  and 
Watch  Manufacturing,  as  a  commercial  and  national 
enterprize,  is  regarded  by  the  Author,  as  compared 
with  the  Horological  productions  of  other  countries. 
The  general  tenor  of  this  article  we  conoeive  to  invite 
a  reply,  and  merits  conilderation.— Ed.  H.  J.] 


A  BiOEF  DESCRIPTION  OF 

THE  ASTRONOMIOAL  CLOCK  OF  THE 
CATHEDEAL  OF  STEASBUEO. 

fir  CoABUBs  ScHwiLouB. — Strasbubq,  IS44. 
(^Qmiinmed  from  page  1S7.) 

The  ecclesiastical  computation  serves  to 
regulate— 

1st,  The  year  of  our  Lord— AD. 

2d,  The  Solar  Cyde. 

3d,  The  Qolden  Number,  or  Lunar  Cycle. 

4^,  The  Bomon  In  diction. 

5th,  The  Dominical  Letter. 

6th,  The  Epacts. 

7th,  The  Feast  of  Easter. 

I.  The  year  of  our  Lord  or  the  date  of 
the  year,  composed  of  four  places  of  nume- 
rals, occupies  the  upper  part  of  the  computa- 
tion ;  each  of  these  numerals  is  carried  by  a 
separate  circle,  upon  which  the  nine  first 
numbers,  tosreUier  with  zero  are  engraved. 
The  circle  of  the  units,  which  shifts  oy  one 
figure  each  year,  thus  takes  10  years  to 
make  one  revolution. 

The  c»de  cftnying  the  tens,  as  it  moTM 
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©very  10  years  to  the  extent  of  one  figrure 
only,  thug  requires  1 00  years  to  accomplish 
one  entire  revolution.  By  analop^us  combi- 
nations, the  third  circle,  that  of  the  hun- 
dreds,  takes  not  less  than  1000  vears  in 
Roin J  once  round.  Finally,  the  last  circle, 
whidi  expresses  the  thousands,  will  not 
finish  its  revolution  till  the  lapse  of  10,000 
years. 

•*-™ved  at  that  epoch,  the  movement  of 
the  mechanism  for  computation  would  not 
be  mterrupted.  seeinp:   that   the  principle 
accordin^^  to  which  it  has  been  constructed 
has  no  limit;  in   order  to  pro  beyond  the 
year  9999,  it  wiU  bo  enough  to  place  the 
oigit  1   before  the  circle  of  the  thousands ; 
and  thus  we  should  obtain  the  series  of  the 
followini?  10,000  years;  then  to  replace  it 
by  the  fi^re  2,  for  the  purpose  of  having^  a 
new  series,  comprising  the  years  from  20,000 
to  30,000 ;  and  to  continue  to  do  the  same 
each  of  the  10,000  years,  provided  the  metal 
would  endure  for  an  amount  of  time  so 
prodicrious ! 

2.  The  solar  cvcle  is  a  revolution  of  28 
years,  after  which  the  days  of  the  month 
return  to  the  same  places  as  the  days  of  the 


of  the  solar  cvcle,  because  it  was  anciently 
emnloyed  in  finding  the  "day  of  tiie  sun," 
or  Sunday. 

3.  The  Lunar  Cycle,  is  a  revolution  of  19 
years,  during  which,  according  to  the  asser- 
tion of  the  ancient  astronomers,  the  new 
and  full  moons  ought  to  take  place  in  the 
same  order,  and  on  the  same  days,  as  they 
did  19  vears  before.  This  cycle  is  still  called 
the  orolden  number,  because  at  the  time  of 
its  discovery,  4.32  before  the  Christian  era, 
l>y  Meton,   an  Athenian,  the  Greeks,  when 
assembled  at  the  Olympic  games,  decided 
that  the  figures  which  express  it,  should  be 
encrraved    in   golden    characters  upon  the 
pnblic  buildiners.     The  solar  cycle  is  only 
tnie  for  the  Julian  calendar;    in  fact,   it 
would  bo  interrupted  each  time  that  the 
secular  year  was  not  a  leap  year;  on  the 
othfer  hand,  the  lunar  cycle  is  erroneous  by 
one  day  in  every  304  years  nearly ;  these  I 
irregularities  are  provided  for  in  the  clock, 
the  mechanism  for  the  computation  contain- 
ing all  the  modifications  introduced  by  the 
Gregorian  calendar,  and  all  the  lunar  equa- 
tions necessary  for  their  rectification. 

4.  The  Eoman  Indiction  is  a  revolution 
of  15  years,  which,  with  the  solar  and  lunar 
oydes  serves  for  the  determination  of  the 
great  Julian  period. 

Under  Constantino  the  (Jreat,  and  under 
his  successors  they  employed  in  the  tri- 
bunals and  in  fbe  revenue  offices  (the  cycle 


laying  on  of  taxes,  Ac,  and  b^gan  on  20th 
of  September,  312  of  our  era.  Theee  in<Uc- 
tions  are  sti^^  employed  in  the  acts  of  the 
Court  of  Borne,  and  in  those  of  the  Senate 
of  Venice. 

5.  The  Dominical  Letters  are  those  which, 
in  perpetual  calendars,  mark  the  Sundays. 

For  this  purpose,  the  first  seven  letten  of 
the  alphabet  are  niade  use  of  to  designate 
the  days  of  the  week,  and  succesaively  the 
Sunday.  These  letters,  which  are  amuiged 
for  a  common  year,  or  for  one  of  365  daya, 
change  each  year  by  goinff  back  one  letter; 
for  the  year  having  one  day  more  than  52 
weeks,  two  consecutive  years  can  never 
begin  with  the  same  day  of  the  week.  The 
leap  years  have  two  dominical  letters,  of 
which  the  first  serves  from  the  beg^ining  of 
the  year,  till  the  end  of  t|ie  month  oi 
February;  and  the  second,  from  the  Istof 
March  till  the  dlst  of  December. 

6.  The  Epacts  (so  named  from  a  Greek 
word,  whidi  signifies  to  super-add),  indicate 
the  number  of  days  that  are  added  to  the 
lunar  year  (which  is  only  about  354  days)  in 
order  to  equalize  it  with  the  civil  year,  com- 
posed of  365  days.    This  numDer,  whkh 


week.    This  period  has  received  the  name    most  frequently  consists  of  11  days,  is  the 


of  15  years)  these  cydes  were  periods  for  the  ^  ^tb 


epact  of  the  year,  at  the  oommencement  of 
which  it  marks  the  age  of  the  moon  on  the 
1st  of  January. 

This  period  is  fisu?  .^m  being  re^^ar;  it 
experiences  an  exception  in  tbe  seeuuir  years 
(the  even  hundreds)  which  are  not  leap 
years;  it  may  be  thus,  10  in  some  cases 
and  12  in  others;  it  may  besides  be  illte^ 
mpted  by  the  nature  of  the  ffolden  number. 
Besides  these  exceptions,  the  epaots  are, 
moreover,  Hable  to  other  irre^laiitieB,  all 
of  which  have  been  introduced  into  the  com- 
puting  machinery. 

7.  Finally,  Easter  Day,  upon  which  de- 
pend the  greater  number  of  the  moveable 
feasts  of  the  year,  is  obtained  in  due  courBe 
from  the  elements  of  the  computation;  the 
determination  of  this  great  feast,  was  ar- 
ranged in  the  Council  of  Nice,  held  in  325. 
According  to  the  decision  of  this  great  eynod, 
Easter  among  Christians,  ought  to  be  cele- 
brated on  the  first  Sunday  after  the  fall 
moon  which  follows  the  vei:£al  equinox. 

This  festival  cannot  therefore  happen 
either  earlier  than  the  22d  of  Harch,  the 
equinox  being  fixed  on  the  21st|  or  later 
than  the  25th  of  ApriL 

In  fact,  if  the  full  moon  falls  on  the  20th 
of  March,  in  which  case  it  is  not  a  paschal 
moon,  the  following  frill  moon  wiU  take 
place  on  the  18th  of  April ;  now,  if  this  dar 
IS  a  Sunday,  Easter  cannot  be  celehrated 
till  the  Sunday  after,  which  oooespondf  to 
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Although  this  feaat  cannot  taHi  except  on 
35  different  days,  its  return  is  not  quite 
periodic,  that  is  to  say,  does  not  take  place 
u  an  order  already  passed  through.  Each 
year,  on  the  31st  of  December,  at  midnight, 
the  ecdesiastioal  computation  mil  be  set  &eo 
b;  the  clock,  in  order  to  be  put  in  motion, 
and  to  determine  all  the  indications  of  the 
cycles  relating  to  the  new  year.  These  indi- 
cations being  obtained,  they  serve  of  them- 
eelres  to  regulate  die  mechanism  of  the 
jnindpal  computing  apparatus,  so  as  to  fix 
fiaster  day  for  the  same  year.  This  festiral, 
instead  of  being  represented  on  the  computa- 
tion  work,  acts  direcUy  on  the  calendar, 
where  it  serves  as  a  means  of  introducing  the 
other  moveable  feasts  of  the  year,  which 
depend  upon  it. 

The  mechanism  placed  by  the  side  of  the 
calendar,  and  to  the  right  of  the  spectator, 
bears  the  inscription,  "  lolar  and  lunar  equa- 
tioMt."  This  portion,  one  of  the  most  re- 
markable in  the  clock,  serves — ^first,  to  effect 
the  conversion  of  mean  into  true  solar  time, 
^-^econdly,  that  of  the  moon's  mean  longi- 
tude into  its  true  longitude, — thirdly  am 
finally,  that  of  the  moon's  nodes,  in  order  to 
obtain  the  latitude  of  this  luminary.  These 
oonversions  are  effected  by  the  aid  of  several 
pieces  of  machinery,  some  of  which  relat« 
to  the  son,  and  others,  and  by  ikr  the  greater 
number,  to  the  moon,  and  represent  the 
greater  part  of  its  irregularitiee.  In  fact, 
<m  the  one  hand,  the  moon  does  not  gravi- 
tate merely  towards  the  earth, — she  having 
a  tendency  towards  the  sun ;  on  the  other 
luuid,  she  does  not  describe  simply  a  circle, 
hut  an  orbit,  of  an  elliptical  form,  very  irre- 
vnlar  and  very  variable;  whiclk  orbit  is, 
besides,  inolined  to  the  plane  of  the  ediptic ; 
«Min,  the  earth  is  not  in  the  centre  of  this 
orbit,  but  in  one  of  its  foci;  finally,  the 
action  of  the  sun,  which  tends  more  or  less 
to  separate  the  earth  &om  the  moon,  varies 
moreover,  according  as  our  globe  and  that 
•ateUite  which  it  carries  along  with  it  in  its 
annual  course,  approach  or  recede  from  the 
son.  From  aU  these  causes,  one  may  per- 
ceive that  the  motion  of  the  moon  must  some- 
times be  accelerated,  sometimes  retarded. 

The  principal  of  these  irregularities  are 
represented  by  the  following  equations. 

I .  The  Bqoation  of  the  Centre. 

9.  Th«  ETCctioQ. 

3.  Variition. 

4.  The  Annual  Bqoation. 

5.  TheB«dactk>a 

6.  Ai  well  u  ihe  EqnaUon  TeUting  to  the  Hoon't 
Nod« 

The  mechanism  of  these  equations  is 
visible  behind  a  handsome  plate  g^asa.    A 


piece  of  maohinery  still  more  remarkable, 
which  is  placed  in  the  interior  of  the  clock, 
is  destined  to  convert  into  the  moon's  right 
ascension  the  true  longitude  obtained  by  all 
the  equations  relating  to  this  body. 

The  equation  of  time  is  produced  by  the 
anomaly,  in  order  to  obtain  the  true  longi- 
tude, which,  in  its  turn,  is  converted  into 
true  right  ascension.  The  pieces  of  ma- 
chinery, which  form  this  part  of  the  clock, 
have  ^owed  by  their  perfect  execution,  the 
representation  of  the  apparent  motion  of  the 
sun  and  moon  to  be  made  with  a  precision 
truly  remarkable  ;  and  that  for  an  indefinite 
time.  These  pieces  of  machinery  act  by 
their  results  upon  the  apparent  time,  by 
causing  to  enter  into  the  indications  of  this 
time,  the  irregularities  or  perturbations  to 
which  the  sun  and  the  moon  are  subject. 


(To  6f 


METEOROLOGICAL   OBSERVATIONS, 

Taken  at  9  A.K.,  &Ut,  1861. 

Graj/'$  Inn  JUad. 
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Bemaaks. 

The  general  state  of  the  weather  is  de- 
noted by  letters,  signifying: — b,  blue  sky; 
c,  clouds;  f,  fog;  h,  hail;  1,  lightning;  m, 
mist;  o,  overcast;  q,  squalls;  r,  rain;  t, 
thunder ;  r  r,  much  rain ;  f  f  dense  fog. 

The  £all  in  the  barometer  and  the  small 
difiference  between  the  dry  and  wet  bulbs 
(thermometers^  presaged  the  rain  which  fell 
on  the  drd ;  wniie  the  increasing  difference 
between  these  thermometers  during  the  day, 
indicated  that  the  wind  would  blow  stronger, 
the  barometer  continuing  to  fall;  and  at 
5  p.m.,  barometer  being  29*973,  dry  bulb 
66®,  wet  bulb  62®,  the  wind  was  w,  force  7, 
and  the  weather  fine. 

A  very  seyere  hail  squall,  fix)m  the  n, 
with  the  force  of  about  10,  occured  at  1  p.m. 
of  the  4th.  The  temperature  fell  during  the 
squall,  which  only  lasted  about  10  minutes, 
to  40**.  The  barometer  was  30-124,  but  it 
rose  quickly  after  the  squall  had  past. 

On  the  7th,  the  barometer  commenced  to 
fiELU,  and  read  29*690  at  3  p.m.  of  the  11th, 
being  the  lowest  observea.  During  this 
time  there  was  rain  and  fog. 

The  highest  barometer  was  at  9  a.m.  of 
the  20th.  On  the  23rd  at  7^  p.m.  lightning, 
thunder,  and  rain,  occurred  lasting  about 
16  minutes,  bar.  29*96.  On  the  26th  at  6^ 
p.m.  barometer  was  29*763,  dry  bulb  62®, 
wet  bulb  66®.  For  this  fall  and  so  great  a 
difference  between  the  thermometers,  rain 
was  not  to  be  expected ;  the  wind  was  s.w., 
force  7,  and  the  weather  very  fine. 

The  barometer  has  been  high  during  the 
month,  the  mean  of  the  9  a.m.  reaoinffs 
being  30*109,  and  the  extreme  range  ob- 
served  *  84  of  an  inch  only. 

The  average  temperature  for  May,  as 
determined  from  the  Greenwich  records,  is 
63®.  It  wiU,  therefore,  be  seen  that  the 
temperature  of  the  latter  part  of  the  past 
May  has  been  above  the  average,  while  that 
of  the  first  part  was  below  it.  Indeed,  the 
temperature  nas  been  extreme  and  variable. 
The  nights  have  been  for  the  most  part  cold, 
and  some  days  have  been  very  hot. 

Bain  fell  on  10  days  only,  and  the  amount 
was  smaU.  This  deficiency  of  rain  is  the 
natural  consequence  of  the  prevalence  of  dry 
north-easterly  winds.  Beferring  all  the  9 
a.m.  wind  observations  to  the  four  cardinal 
points  it  appears  that  the  wind  blew  from 
the  N  13  times;  e,  6;  w,  9;  from  the  s 
not  at  all ;  and  the  air  was  calm  on  three 
occasions. 

N.B.  All  the  barometer  readings,  given 
in  these  monthly  papers,  are  reduced  to  32® 
Fah.,  and  the  mean  sea  level.  B.S. 


EQUATION   OF   TIME   TABLE 

Fob  Tttly  1861. 


Day 

of  the 
Week. 


Day 

of 
Mnth 


At 
kffAMMKtSCOn 

Boaationof 

Time  to 

be«ii(M 

to 

Apparent  Time. 


Hon  . . 

1 

Tues.. 

2 

Wed.. 

3 

Thurs.. 

4 

Fri.  .. 

5 

Sat.  . . 

6 

Sun.  •• 

7 

Mon. . . 

8 

Tues. . 

9 

Wed.. 

10 

Thurs.. 

11 

Fri.  .. 

12 

Sat.  • , 

13 

Sim.  .. 

14 

Mon.. 

15 

Tues.. 

16 

Wed., 

17 

Thurs. 

18 

Frid... 

19 

Sat. . . . 

20 

Sim. . . 

21 

Mon. . . 

22 

Tues.. 

23 

Wed.. 

24 

Thurs. 

25 

Frid.. 

26 

Sat . . . 

27 

Sim... 

28 

Mon.. 

29 

Tues. . 

30 

Wed.. 

31 

for 
One  Hoar 


m.  1. 
3  29 
3  40 
51 
2 
13 
23 
33 
43 
52 


3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 


1 
9 
17 
24 
31 
37 
43 
48 
53 
57 
1 
4 
7 
9 
6  10 
6  11 
6  11 
6  11 
6  10 
6  8 
6  6 
6  4 


•17 

0^ 

•63 

0^ 

•82 

0- 

•74 

0- 

•35 

0- 

•63 

0^ 

•57 

0^ 

•14 

0- 

•30 

0- 

•05 

0- 

•35 

0^ 

•20 

0^ 

•57 

0^ 

•44 

0^ 

•81 

0^ 

•67 

0^ 

•99 

0- 

•76 

0- 

•98 

0- 

•65 

0- 

'75 

0^ 

•29 

0- 

•25 

0^ 

•64 

0- 

•46 

0 

•70 

0- 

•36 

0- 

•44 

0^ 

•94 

0^ 

•86 

0- 

•19 

0- 

•478 
•467 
•455 
•442 
-428 
•414 
•399 
•382 
•365 
•346 
•327 
•307 
•287 
•266 
•244 
•222 
•199 
•176 
•153 
•130 
•106 
•082 
•058 
•034 
010 
•014 
•039 
•063 
•087 
•111 
•136 


Aft 

MxAir  Nook. 

Rffnaflon  of 

Time  to 
\mndtrmei§i 


MeuTine. 


m    a. 
3  29- 13 
3  40*60 
3  51-79 

2 
13 
23 
33 
43 
52 

1 

9 
17 
24 
31 
5  3779 
5  43-65 
48 
53 
67 

1 

4 

7 

9 
10 
11 
11 
11 
10 

8 

6 

4 


4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 


5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


71 
32 
60 
54 
11 
27 
02 
33 
18 
-55 
-42 


96 
74 
97 
64 
74 
28 
24 
64 
46 
70 
36 
45 
95 
87 
20 


TO  C0RRESP0NDEI<rT8,   fe. 

Att  Commmucationi  fu  Uds  Jomrmal  skomU  ftt  fl^ 
drested  to  tk§  Editor,  at  the  Office^  85,  Northamp- 
ton Sqaans,  ClerkenwelL 

K.B.— All  Adyertiaements  to  be  inserted  in  tha 
Journal  moat  be  forwarded  to  W.  Hiblop*  HononiT 
Secretary,  at  the  Office  35,  Northamptoii  Square^  S.& 
before  the  23d  of  the  Month. 
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BRITISH   HOROLOaiCAL    INSTITUTE. 


OUE   INSTITUTE   AND   ITS   PEOSPEOTS. 

It  has  often  been  a  subject  of  remark,  both  among  themselves  and  by  others,  that  all 
important  objects  are  attained  by  Englishmen  in  their  own  country  on  the  principle  of 
▼olimtary  association.  In  other  lands  and  beneath  another  regime,  the  patronage  of  the 
ruling  power  is  essential  and  requisite,  not  only  for  the  maintenance  of  vitality,  but 
absolutely  for  the  germination  of  any  great  idea.  In  England,  eveiy  thing  is  done  by 
societies  or  companies ;  abroad,  by  the  bureau  or  department.  Among  us,  each  object 
so  sought  after  stands  upon  its  own  merits,  combined  with  the  ability  and  energy  of  its 
promoters.  It  may  probably  meet  with  opposition  by  many,  and  be  misunderstood  by 
others,  but  the  scheme  must  look  within  itself  for  the  life  which  is  to  enable  it  to  bear  up 
against  all  difficulties,  to  maintain  its  position  and  effect  the  end  desired. 

The  British  Horologioal  Institute  may  be  considered  as  a^good  illustration  of  these 
remarks.  Abroad,  the  government  can  establish  horological  professorships,  and  patronize 
horological  exhibitions ;  but  here,  we  do  all  ourselves,  and  are  content  so  to  do.  Being 
willing  to  help  others,  we  are  helped  ourselves ;  and  in  this  union  we  shall  ever  find  our 
strength. 

The  position  of  the  Institute  at  the  present  time  must  be  considered  as  a  satisfSeustoxy 
one.  A  rigid  examination  of  every  matter  connected  with  it  has  been  made,  the  result  of 
which  shows  that  its  stability  is  assured ;  and  that  it  has  reached  a  point  from  whence  it 
may  look  for  increased  power  to  carry  out  its  objects  for  the  good  of  the  profession 
generally.  We  may  be  permitted  to  state,  for  the  information  of  the  public,  that  a 
careftd  examination  of  assets  and  liabilities  up  to  the  end  of  June, — an  examination 
by  the  bye,  which  ought  to  be  periodical  in  all  societies, — ^has  shown  a  balance  in  the 
j&ivour  of  the  Institute  to  the  amount  of  more  than  £300.  Half  of  this  sum  consists  of 
available  assets  in  the  shape  of  Subscriptions  and  other  sums  due  to  the  Society,  and 
the  rest  consists  of  books,  specimens,  furniture,  and  other  property  which  belongs 
absolutely  to  the  members.  A  copy  of  the  statement  in  detail  is  deposited  in  the  Office 
for  inspection. 

At  a  period  of  the  year  when  all  similar  societies  are  gathering  up  their  strength  for 
the  campaign  of  another  session,  we  may  perhaps  briefly  indicate  the  probable  work  soon 
to  be  commenced. 

To  begin  at  the  beginning,  the  Glasses  are  likely  to  be  further  developed,  on  a  system 
which  will  work  without  risk  to  the  ftmds.  They  are  to  be  self-supporting ;  and  beyond 
a  certain  point,  if  increasingly  prosperous,  will  be  a  source  of  income  to  the  Institute.  The 
advertising  columns  will  show  the  proposed  arrangements  in  detail.  There  are  many 
gratuitous  Lectures  promised ;  two  of  these  are  ''  On  the  Pendulum,"  by  one  of  the 
Yice-Ptesidents ;  there  is  a  course  of  ten  ''On  Mechanics,"  by  another  Officer;  and 
others  are  proposed,  on  subjects  of  great  interest. 

We  would,  in  conclusion,  especially  direct  the  attention  of  Members  to  the  Museum. 
Airangements  are  being  made  to  render  it  more  usefiil  as  a  depository  for  specimens  of 
interest,  and  also  for  examples  of  different  manufactures ;  and  it  is  particularly  desired, 
that  this  object  may  be  furthered  by  the  loan  or  gift  of  series  of  objects  illustrative  of 
progiessive  steps  in  the  completion  of  any  kind  of  horological  machines. 

W.  HISLOP,  Son.  Sec 
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AETISTIC  BOTANY:  ITS  APPLICATION  to  the  LAWS  OF  OBN  A  MENTATION. 

By  Db.  C.  Dkesseb,  F.L.S.,  F.E.B.S. 

Lecturer  at  the  South  Kensiiigton  Muscunii  the  Crystal  Falaoci  the  Polytechnic  InstitutioD}  and  the  Hctropolitan  Hospitals. 

^econti  iUcture. 

Delivered  far  the  Bbitish  Hobolooical  Institute^  at  the  Parochial  School  JSooms,  AmtceR 

Streetf  Chrhentoell^  on  the  Evening  of  February  15tt,  1861. 
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{Continued  from  page  135.) 


We  have  also  plants  which  present  orna- 
ments which  are  Imown  as  ''diaper  patterns.'' 
These  differ  in  this  respect,  that  the  little 

Sarts  are  connected  together.  There  is  in  all 
le  parts  a  near  relation  the  one  to  the 
other.  I  do  not  give  these  as  sx)eciniens  of 
beauty,  or  as  by  any  means  the  best  speci- 
mens which  could  be  selected.  Thoy  are 
those  which  come  to  hand  just  at  the 
moment  without  a  thought.  Here  the  parts 
of  the  pattern  are  connected,  whereas  in 
the  other  instance  they  are  disconnected. 

There  is  another  class  of  pattern  sug- 
gested, which  we  may  term  a  running  pat- 
tern, of  which  this  is  an  illustration.  Tney 
are  repeated  continuously  for  any  length; 
not  spread  in  every  direction,  but  pursuing 
their  own  way. 

Then  we  have  another  dass  of  patterns, 
which  have  a  more  extended  floral  pattern. 
They  have  large  lumps  of  flowers  aggre- 
gated together,  or  large  masses  of  leaves 
arranged  together  in  a  particular  manner, 
but  which  are  still  referable  more  or  less  to 
this  type  which  I  have  given  you. 

This  feature  is  strongly  suggested  by  a 
consideration  of  the  vegetable  kingdom, 
namely,  that  vertical  patterns  differ  very 
materially  from  horizontal  or  floral  ones. 
This  we  may  apply  practically,  by  saying 
that  a  wall  pattern  differs  very  matenaUy 
from  a  floor  joattem.  I  only  use  those  two 
Burfiaces  for  illustration.  They  differ  in  this 
particular,  that  the  wall  patterns,  allowing 
such  an  expression  to  be  applied,  are  repeated 
the  wrong  way  upwards ;  the  floor  patterns 
never  do.  If  we  take  a  tree,  it  has  a  right 
and  a  wrong  way  upwards;  except  with 
some  persons  in  London  who  sot  them  wrong. 
But  tiiis  little  accident  would  not  be  mis- 
taken if  the  whole  tree  was  present.  But 
in  this  floor  pattern,  there  is  no  right  and 
wrong  way  upwards.  There  is  no  necessity, 
at  least,  that  they  should  be  upwards;  they 
may  be  so  or  not.  The  pattern  woiild  be 
upon  the  floor,  where  there  is  no  right  and 
wrong  way  upwards.  I  may  take,  as  an 
illustration,  a  geometrical  character  of  such 
a  simple  form  as  this.  That  is  a  good  form  , 
for  a  wall  pattenii  and  it  has  a  right  and 


a  wrong  way  upwards.    That  would  be  ap- 
plicable to  a  wall  but  not  to  a  floor.    In 
my  opinion,  persons  make  a  veiy  great  mis- 
take in  this  point.    We  see  contmually  upon 
carpets,  patterns  with  a  right  and  a  wrong 
way  upwards.     To  my  mind,  it  matters  not 
which  way  the  carpet  is  placed ;  and  yet  I 
have  heaxd  ladies  discuss  the   point  with 
great  warmth.     Some  say  that  tne  pattern 
ought  to  proceed  from  the  fire-place ;  othen 
maintain  that    it   ought  to  go   from    ^e 
door.     The  fact  is,  neither  is  right,  because 
the  pattern  ought  to  go  in  every  direction 
equally.     I  should  be  almost  afraid  to  walk 
on  a  carpet  with  the  wrong  direction;  for 
whenever  it  was  the  wrong  way  upwards  I 
should  feel  I  do  not  know  how.     That  veiy 
shape  I  use  simply  for  illustration's  sake, 
supposing  it  to  be  applicable  to  a  wall.   The 
pnnciple  might  be  aeduced  frx)m  the  point 
m>m  which  it  is  viewed.     Such  a  one  as 
this  might  be  good  applied  to  a  floor.      Ton 
will  find  that  it  will  repeat  without  any  space. 
It  has  no  right  and  wrong  way  upwards,  and 
consequently  it  would  be  quite  suited  for  a 
floor,  whereas  it  was  before  only  legitimate  for 
a  wall.   If  it  is  the  prerogative  of  art  to  take 
hold  of  the  most  welcome  feature  and  object, 
to  impress  with  flatness  should  be  the  great 
character  both  of  the  wall  and  the  floor. 
If  we  walk  over  a  common,  we  invariably 
avoid  aU  plants  that  are  large.     We  never 
think  of  walking  over  a  furze  bush,  or  some 
large  plant  which  casts  a  beautiAil  shadow, 
nor  do  we  attempt  to  stride  over  it.     They 
say  that  a  crab  will  go  over   a  house  or 
anything  that  lies  in  his  way ;  but  that  is 
not  the  case  with  man;  at  ainr  rate  he  tries 
to  avoid  all  these  things.    My  own  view  of 
things  is  this,  that  certainly  the  gorse  of  a 
common  is  not  an  agreeable  thing  to  walk 
over.     We  do  not  like  to  roam  over  ex- 
tremely long  grass ;    that  which    we   feel 
pleasure  in  walking  over  is  the  short  de- 
scription.   This  is  so  with  the  velvet  pile  of 
carpets;  we  love  to  feel  them  soft  un&r  our 
feet.  Ladies  have  a  trick  of  making  them 
feel  very  soft;,  by  putting  hay  imdemeath 
them   ;  but  I  do  not  know  that  I  ought  to 
let  the  cat  out  of  the  bag  on  this  point 
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Tho  short  grass  is  so  like  the  velvet  i)ile ; 
Lilt  directly  a  big  plant  comes  in  the  way  in 
the  moors,  we  tiy  to  avoid  it.  J£  it  is  the 
prerogative  of  art  to  take  hold  of  the  most 
welcome  feature,  sure  am  I  that  it  is  ex- 
tremely false  to  draw  a  pool  of  water  or  a 
X>ond,  on  a  carpet ;  so  that  when  we  walk 
across  it  our  foot  appears  to  go  down  into 
some  remarkable  hole  or  other,  or  we 
do  not  know  whether  we  are  going  to  be 
drowned  or  not.  The  only  thing  that  makes 
this  tolerable  at  aU,  is  the  want  of  success 
in  artists  in  such  imitations.  I  have  been 
in  a  hut  in  Ireland,  where  there  has  been  a 
fine  i)uddle  of  water  in  the  middle  for  the 
ducks  to  swim  in. 

As  I  happen  to  know  the  inventors  of 
those  velvet-piled  carpets,  Messrs.  Crossley 
Brothers,  I  could  not  hel^)  expressing  to  them 
how  I  was  struck  with  this  one  fact,  that 
their  giving  the  world  those  rugs  brings  them 
in  £90,000  a  year  for  the  patent  right,  still 
they  had  too  good  a  taste  to  put  anything 
into  them  except  as  a  picture.  They  have  a 
beautiful  drawing  worked  into  one  of  their 
own  hearth  rugs  in  their  own  house.  You  will 
see  the  bearings  of  all  this  in  our  subject 
presently.  "We  have  now  to  ask  ourselves  this 
question:  Which  view  ought  to  be  taken  of 
flie  watch  ?  Should  it  be  vertical  or  horizontal? 
I  am  not  talking  about  a  horizontal  escape- 
ment^ respecting  which  I  hardly  know  any- 
thihgl  I  tnink  it  is  perfectly  legitimate  to  de- 
corate a  watch  in  both  ways.  I  am  not  talking 
now  of  a  "a  horizontal  escapement,"  such  as 
you  use.  I  think  it  perfectly  legitimate  to 
decorate  a  watch  in  both  ways,  for  this 
reason,  because  it  contains  a  form  which  at 
once  suggests  a  circular  and  radiating  treat- 
ment, and  it  is  commonly  held  in  an  upright 
position  to  the  figure,  ho  that  we  get  a  start- 
ing point  at  the  top.  There  is  at  the  top  a 
hoop,  on  which  to  hang  it.  The  way  to 
decorate  it  legitimately,  is  eitlier  vertically 
or  horizontally.  After  due  reflection,  I  say 
that  that  is  of  great  importance,  because  it 
gives  a  double  cliance.  K  I  was  dealing  | 
with  a  wall,  I  should  invariably  use  a  pattern 
which  had  a  right  and  a  wrong  way  upwards 
from  the  floor.  I  never  'v\dll  have  a  pattern 
with  a  right  and  a  wrong  way  upwards; 
"but  in  decorating  a  watch,  we  should  do  it 
in  this  way.  If  I  was  decorating,  I  might 
use  a  simple  radiating  treatment,  which 
ivill  exactly  correspond  with  the  circular 
form  of  the  watch.  We  apply  the  principle 
which  wo  noticed  last  week,  as  existing 
in  plants,  to  the  pun>ose  of  ornament.  Let 
me  call  your  attention  to  those  facts  which 
we  noticed  as  prominently  pre^nt,  namely, 
the  principle  of  repetition.  You  will  re- 
mcmlbery  tnat  I  called  your  attention  to  tho 


fact,  that  a  plant  consists  of  a  number  of 
like  portions.  That  is,  cutting  through  the 
stem  here  and  here,  and  cutting  across  there 
and  there,  and  so  on,  we  divide  it  into  a 
number  of  similar  portions ;  so  that  the 
whole  plant  may  be  said  to  consist  of  the 
same  parts  repeated.  We  also  noticed  that 
the  growth  consisted  in  nothing  more  than 
a  repetition  of  parts  similar  to  those  al- 
ready existing.  Such  things  as  ferns  offer 
no  exception.  I  have  now  to  notice,  that 
repetition  is  one  of  the  great  features  in 
ornamental  decoration.  Without  it,  we 
should  be  debarred  of  that  one  principle 
which,  perhaps,  gives  us  the  greatest  free- 
dom in  the  production  of  beauty.  You  must 
even  rememoer  that  the  decorations  of  musi-  * 
cal  compositions,  more  beautiful  than  any 
other,  are  continually  repeated.  If  we  have 
any  little  charming  bit  of  music,  we  com- 
monly find  that  the  ear  is  incapable  of  Ailly 
appreciating  it  when  passed  over  for  the 
first  time.  That  is  a  principle  adopted  by 
some  of  our  best  authors,  they  repeat  the  same 
idea  in  a  vast  number  of  ways.  I  was  struck 
with  illustrations  of  this  principle  in  the  dis- 
courses of  the  late  Dr.  Beaumont.  He  would 
take  six  or  eight  different  ideas,  and  repeat 
them  over  and  over  a^ain  in  different  words^ 
with  just  a  little  modification,  just  to  make 
it  theologically  correct  and  he  would  in  that 
way  proauce  a  certain  amount  of  beauty.- 
As  an  illustration  of  the  way  in  whidi 
repetition  will  do  the  same  thmg  in  orna- 
mentation, I  may  point  you  to  the  kaleido- 
scope. As  commonly  used,  you  turn  about 
little  bits  of  glass.  Those  which  are  most 
beautiftil,  commonly  contain  nothing  else; 
and  yet  they  produce  a  vast  amount  of 
beauty,  all  arising  from  this  principle  of 
repetition.  Write  a  few  words  m  ink,  and 
rub  it  about,  and  you  will  have  some  beau- 
tiful things  produced  by  repetition.  But 
while  I  state  repetition  to  be  the  great 
feature  in  botany  and  ornamentation,  do  not 
suppose  that  I  wish  you  to  leave  out  all 
mind.  I  merely  use  this  as  an  illustration 
of  what  repetition  will  do.  If  I  repeat  a 
beautiful  form,  it  is  a  developement  of  some 
new  idea.  You  get  a  vast  number  of  beau- 
tiful things  fix)m  that  favourite  designer,  the 
kaleidoscope  alone ;  but  fancy  what  an  in- 
tellectual emplojTnent  it  would  be  to  turn  it 
about,  until  you  got  by  chance  a  ^pood 
pattern,  and  then  to  copy  it.     That  is  a 

Perfectly  non-intellectual  employment.  The 
aleidoscope  consists  of  a  few  pieces  of 
coloured  glass,  put  in  a  frame  in  an  equila- 
teral or  tnangular  manner ;  by  its  instrumen- 
tality 3'ou  will  get  a  very  good  hexagonal 
pattern,  which  is  always  more  or  less  beau- 
tiful.    An    elongated   series    is    specially 
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adapted  for  bordering.  Here  are  several 
specimens;  but  they  may  all  be  resolved 
into  a  circular  treatment  running  round  any- 
thing ;  but  take  an  elongated  series  of  that 
kind  and  twist  it  round.  You  may  have  a 
repetition  of  crosses  or  spots  on  am-thing. 
The  lady  portion  of  this  assembly  will,  per- 
haps, remember  that  about  ten  years  ago 
there  was  a  great  fashion  for  a  certain  pink 
dress  with  spots  on ;  the  parts  consisted  of 
that  variation  of  nothing  but  repetition.  It 
was  a  class  of  patterns  which  we  term  **  pow- 
dering." Then  we  have  repetition  occurring 
in  the  form  of  diapers.  Hero  is  a  plant  veiy 
fomiliar  to  ladies,  the  mistletoe;  we,  of 
course,  do  not  know  anything  about  it. 
•However  far  it  grows  inwards,  it  will  be  just 
a  repetition  of  what  has  already  been  pro- 
duced. The  mistletoe  grows  outwards  by 
that  sort  of  extended  repetition. 

Then  there  is  a  specimen  which  is  not 
absolute  repetition,  wnich  I  ought  ^rhaps 
to  call  your  attention  to,  manifested  in  such 
things  as  this.  Although  every  one  of  you 
is  familiar  with  the  ^hmt,  from  which  tiiat 
little  leaf  of  a  flower  is  taken,  it  is  possible 
that  not  one  of  you  may  happen  to  know  what 
it  is.  I  am  not  one  whit  more  clever  than  the 
rest  of  you,  because  I  never  saw  it  until  I 
was  told  that  it  was  the  leaf  of  the  flower  of 
mignionette.  Ajs  it  happens  to  be  so  small, 
and  the  leaf  is  divided  into  a  number  of 
little  portions,  we  regard  it  as  nothing. 
It  is  a  plant  which  has  a  very  agreeable 
odour,  but  we  forget  to  look  at  what  shape 
the  flower  is,  and  what  sort  of  repetition 
prevails  in  it.  The  Egyptians  had  an  orna- 
ment of  somewhat  sinular  form,  involving 
exactly  the  same  spiral  repetition,  with  slight 
modifications.  In  the  Moorish  decorations, 
also,  there  was  a  similar  ornament.  Amongst 
the  Gothic  omamentalists,  there  was  a  similar 
mode  of  treatment ;  and  so  we  could  treat 
it  through  eveiy  great  historic  period  of  art. 
It  possesses  that  one  peculiarity  which  oma- 
mentalists of  every  age  have  felt  to  be 
pleasing,  that  single  principle  of  repetition. 

There  is  another  law  which  I  must  notice ; 
but  I  can  only  devote  one  word  to  it,  and 
that  is,  what  we  term  the  law  of  alternation. 
I  called  your  attention  to  it  in  illustrating 
this  diagram  last  week.  That  where  there 
are  pink  leaves  in  the  flower,  there  will  be 
a  fining  up  of  green  leaves.  That  is  a 
feature  of  immense  value  in  an  ornamental 
point  of  view.  Here  is  a  little  ornament ; 
behind  it  are  placed  these  four  green  points. 
Here  again  is  nearly  the.  same  thing,  only 
these  little  green  points  alternate  with  these, 
vhidi  fall  between  them.  Any  child  would 
at  once  pronoimce  these  to  bo  more  beautiful 
than  those.    This  has  something  pleasing, 


which  the  other  has  not.  That  law  of  alter- 
nation is  a  law  of  beauty.  The  principle 
may  be  disguised  to  a  certain  extent,  or 
hidden  in  a  oeautiful  manner  in  omameTit, 
but  it  must  be  acknowledged.  The  two  simple 
little  ornaments  of  a  very  simple  character 
which  are  here  represented,  are  taken  from 
an  ancient  warming-pan.  Here  it  appears 
indented  with  some  sharp  instrument.  Our 
most  distinguished  omamentalists  in  every 
age,  have  felt  that  principle  on  which  plante 
grow  to  be  essential  to  beauty.  Here  every 
figure  takes  up  the  same  idea.  I  have  noticed 
in  some  of  the  best  works  most  inffenious 
contrivances  for  giving  this  efiEect  oi  alter- 
nation. 

{To  be  continued  J) 


A  BBIEF  DESCRIPTION  OF 

THE  ASTRONOMICAL  CLOCK  OF  THE 
CATHEDRAL  OF  STRASBURG. 

fir  CuiBUss  SoHwiLouE. — Strasbubo,  1844. 
(^Concluded  from  page  139.) 

7.  The  part  which  is  above  the  calendar 
is  devoted  to  the  days  of  the  week. 

In  the  midst  of  clouds,  there  is  seen,  upon 
a  projection  in  the  form  of  a  celestial  vault, 
each  of  the  seven  pagan  divinities  whose 
names  have  been  given  to  the  ancient  planets. 
These  allegorical  figures  appear  seated  in 
chariots  of  shapes  at  once  graceful  and  varied, 
the  wheels  bear  the  name  of  the  divinity 
and  that  of  the  day.  These  chariots,  drawn 
by  different  animals  that  are  assigned  as 
attributes  to  each  of  the  divinities,  run  upon 
a  circular  iron  railway  in  a  oontinaed 
motion. 

On  Sunday,  is  seen  Apollo,  or  Phcebas, 
the  god  of  day,  upon  a  radiant  chariot 
drawn  by  the  horses  of  the  sun. 

The  chaste  Diana,  the  emblem  of  the 
moon,  makes  her  appearance  on  Monday, 
seated  in  a  chariot  to  which  is  yoked  a  stag 
with  timid  gcdt. 

She  is  succeeded  by  Mars,  the  terriUe 
god  of  war,  whose  diariot  drawn  by  a 
high  mettled  horse,  is  ready  to  rush  to  the 
combat. 

Mercury,  the  crafty  messenger  of  the 
gods,  bearing  at  the  same  time  the  caduceus 
and  the  purse,  shows  herself  in  the  middle 
of  the  week. 

Jupiter,  armed  with  the  thunderbolt,  al- 
though the  master  of  the  gods  and  sovereign 
of  Olympus,  has  only  his  turn  on  Thursday. 

Friday  is  consecrated  to  Yenns,  the  god* 
dess  of  beauty.    She  appears  aooompanied 
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by  her  boy  Cupid,  in  a  light  and  graceful 
chariot  drawn  by  gentle  doves. 

Last  of  all  appears  Saturday,  the  day  of 
Saturn ;  the  god  armed  with  a  scythe,  and 
upon  the  point  of  devouring  an  infant, 
symbolizes  Time,  which  devours  everything, 
and  which  nothing  can  resist. 

On  the  two  sides  of  the  projection  devoted 
to  the  divinities  of  the  week,  there  are 
depicted  in  a  happy  manner,  and  as  though 
by  way  of  a  religious  corrective,  several 
paintings  by  Tobias  Stimmer.  They  exhibit 
the  grand  scenes  of  the  creation,  the  resur- 
rection, the  last  judgment,  and  the  final 
triumph  of  faith  and  virtue.  Moreover, 
there  are  two  admirable  pictures  of  religion 
and  sin,  represented  under  the  forms  of  two 
young  women ;  the  first  of  whom,  vdih 
maiden  deportment,  is  altogether  occupied 
with  her  own  salvation ;  whilst  the  second, 
plunged  in  vice,  has  already  lost  a  great 
part  of  her  youthful  bloom.  These  fine 
paintings  are  accompanied  by  different 
verses  from  the  Bible,  that  relate  to  these 
subjects. 

8.  We  now  arrive  at  the  Gallery  of  the 
Lions,  so  named  because  the  two  ends  of  this 
galleiy  or  balcony  are  guarded  by  two  of 
these  superb  animals,  one  of  them  holding 
in  its  claws  the  escutcheon,  and  the  other 
the  crest  of  the  arms  of  the  town  of  Stras- 
burg.  These  lions,  carved  out  of  solid  wood, 
came  from  the  ancient  clock,  in  which  they 
never  had  any  motion,  and  in  which  they 
never  made  the  least  noise,  although  some 
persons  persuaded  themselves  that  they 
roared.  A  soimd  of  this  kind  would  have 
been  both  disagreeable  and  very  incon- 
Tenient  in  the  interior  of  the  church.  The 
centre  of  tliis  gallery  is  occupied  by  a  small 
dial-plate,  intended  to  indicate  the  mean  timey 
that  is,  the  time  which  is  composed  of  hours 
all  of  an  equal  duration,  holding  a  medium 
between  the  longest  and  shortest  true  solar 
hours.  The  central  mover  of  the  clock  com- 
municates directly  to  the  pointers  of  the 
mean  tinie  the  motion  requisite,  whilst  the 
two  other  kinds  of  time,  of  which  mention 
has  already  been  made,  namely,  the  sidereal 
time  and  the  a2)p£irent  time,  only  come  into 
operation  by  means  of  machinery  expressly 
iwUptod  to  modify  the  speed  which  is  trans- 
mitted to  them  by  the  central  mover ;  a 
mover  which  is  only  wound  up  once  in  eight 
days,  and  which  is  one  and  the  same  for  the 
entire  clock. 

9.  Upon  the  Lion*s  GhiUuiy  there  are,  be- 
fiides,  t^'o  genii  seated  at  the  two  sides  of 
the  dial  plate  of  the  mean  time. 

The  genie  placed  to  the  left  of  the  spec- 
tator, holds  in  one  hand  a  sco^jtre,  and 
bears  in  the  other  a  bell,  ujjon  which  he 


strikes  the  first  stroke  of  each  quarter-hour ; 
the  second  being  rejjeated  as  we  shall  see  by 
one  of  the  four  ages  that  we  shall  find  higher 
uj).  One  woidd  say,  on  seeing  the  care- 
worn aspect  of  this  genie,  that  it  is  deeply 
affected  by  the  serious  nature  of  its  duty, 
being  employed  to  give  to  the  four  ages  the 
signal  each  time  they  have  to  api)ear. 

The  genie  seated  on  the  other  side,  holds 
in  its  two  hands  an  hoiu*  glass  filled  with 
red  sand,  which  it  reverses  eveiy  hoiu* ;  at 
one  time  half  a  turn  to  the  right,  at  another 
time  by  half  a  turn  to  the  left.  It  produces 
this  motion  in  a  manner  equally  graceful 
and  natural,  each  time  at  the  last  stroke  of 
the  four  quarters,  an  instant  before  Death 
sounds  the  hours. 

10.  The  story  above  the  Lions'  Gallery  is, 
in  a  great  measure,  occupied  by  a  planeta' 
rium,  constructed  after  the  system  of  Coper- 
nicus. 

The  revolutions  of  the  planets  visible  to 
the  naked  eye,  are  represented  upon  a  large 
dial-plate,  whose  azure  ground  imitates  the 
colour  of  the  sky,  at  a  great  height.  A  gilt 
disc,  representing  the  sim,  occumes  the 
central  part  of  the  planetarium.  This  disc 
is  not  held  up  by  any  support;  from  its 
centre  proceed  twelve  rays,  which  end  at  the 
siems  of  the  zodiac,  painted  on  the  outer 
e  of  the  dial  plate.  Seven  small  fi;ilt 
spheres,  having  different  shades,  imitatmg 
those  of  the  planets,  and  having  their  dia- 
meters proportional  to  the  apparent  dimen- 
sions 01  these  heavenly  bodies,  move  in  the 
order  of  their  position  roimd  the  sun,  which 
remains  unmoved  in  its  own  place. 

Close  to  this  body  is  seen  Mercury, 
proceeding  through  his  entire  orbit,  in  about 
88  days;  immediately  after  comes  YeniUi 
the  morning  star,  the  most  brilliant  of  the 
planets,  whose  entire  revolution  is  per- 
formed in  about  225  days. 

The  earth,  which  occupies  the  third  place, 
finishes  its  course  in  365  days,  5  hours,  48 
minutes,  and  48  seconds. 

Beyond  our  globe,  there  is  first  of  all 
Mars,  the  first  of  the  planets  called  superiori 
in  opposition  to  the  two  preceding,  wno  are 
callea  inferior,  as  being  between  the  bua 
and  ^e  earth.  Mars,  of  a  reddish  colour, 
finishes  his  revolution  in  about  687  days. 
After  liJTTi  comes  Jupiter,  who  finishes  his  in 
nearly  4330  days.  Last  of  all  follows 
Saturn,  the  last  of  the  planets  visible  to  the 
naked  eye,  which  is  no  less  than  10,747  days 
in  his  passage  round  the  sun. 

A  faithful  interpreter  of  the  movements  of 
each  of  the  planets  in  the  celestial  system, 
the  planetarium  moreover  represents  the 
revolution  of  the  satellite  of  the  earth,  and 
wo  thus  see  our  globe  continue  to  pass  along 
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its  orbit,  whilst  the  moon  at  the  sanio  time 
tiinis  round  it,  making  an  entire  revolution 
in  the  space  of  a  lunar  month. 

At  the  four  comers  of  the  planetarium 
are  painted,  in  a  veiy  exT)ressive  manner, 
the  seasons  of  the  year,  ^x*"^?*  Summer, 
Autumn,  and  Winter,  represented  by  the 
four  ages  of  man. 

1 1 .  Above  the  planetarium  is  seen,  upon 
a  star-decked  skj-,  a  globe  specially  devoted 
to  sho'v^'ing  the  phases  of  the  moon.  By 
turning  on  its  axis,  tliis  globe,  which  is 
inclined,  becomes  illuminated  and  obscured 
according  to  the  dififerent  appearances  which 
it  ought  to  show  during  the  period  of 
a  lunation.  In  the  now  moon,  this  globe 
shows  us  its  darkened  portion,  and  thus 
renders  the  moon  invisible  to  our  eyes; 
at  the  end  of  the  twenty-four  hours  or  so, 
wo  may  begin  to  j)erceive  a  slight  portion, 
or  thread  of  light,  which,  enlarging  Httle  by 
little  ends  on  the  seventh  day  by  becoming 
the  first  quarter.  The  following  days  show 
the  augmentation  of  the  enlightened  j)ortion, 
tin  it  presents  to  us  its  bnlliant  half,  that 
is,  till  it  becomes  full  moon.  In  continuing 
to  turn  upon  its  axis,  the  globe  seems  to  us 
to  grow  loss  in  its  luminous  portion ;  the 
bright  part  gradually  dimimshes,  and,  at 
the  end  of  seven  days,  shows  us  no  more 
than  one-half  of  the  enlightened  hemisphere. 

After  this  last  quarter,  the  luminous  disc 
finishes  by  disapj^oaring  entirely,  at  the 
moment  when  the  moon  terminates  the 
synodic  revolution;  or  when  she  has  returned 
to  the  same  situation  in  respect  to  the  sun. 
In  fact,  the  moon,  after  having  completed 
its  revolution  round  the  earth  in  twenly- 
seven  days  and  a  half,  still  requires  about 
two  days  in  order  to  come  opposite  the  sun 
and  in  conjunction  -s^ith  that  body. 

Above  tiie  space  reserved  for  the  moon, 
there  is  a  Latin  inscription,  which  may  be 
translated  thus — ''AVliat  is  similar  to  the 
dawn,  beautiful  as  tho  moon,  and  radiant  as 
the  sun  ?" 

At  the  same  height  are  two  paintings,  of 
which  the  one,  imder  tlio  features  of  a 
woman,  represents  tho  Christian  Church, 
with  these  words,  **  Ecclesia  Crist ie  exulans ;" 
the  other,  imder  tho  the  form  of  a  hideous 
dragon  with  seven  heads,  represents  Anti- 
christ, with  this  motto,  **  Serpens  Antiquies 
Antichristus." 

Not  far  from  this,  are  tho  two  dates 
MDCCCXXXVni.  and  MDCCCXLH.,  the 
former  indicates  the  year  in  which  the  me- 
chanical works  of  tho  clock  were  commenced; 
and  the  second,  that  in  which  tho  clock 
began  to  go  for  the  first  time. 

At  the  two  sides  of  tho  hemicycle  which 
surmounts  these  paintings,  there  are  sculp- 


tured in  the  stone — on  tlie  right,  a  griffin, 
on  the  left,  a  fantastic  animal,  half-lion 
half-bear,  supporting  escutcheons. 

12.  Next  comes  3ie  moveable  statuettes 
or  automatons,  which  have  more  especially 
tho  privilege  of  attracting  the  attention  ol 
the  multitude. 

These  automatons  appear  in  two  district 
compartments,  both  of  them  representing 
chambers  with  ogival  arcades.  The  four 
ages  of  human  life,  and  death,  which  are 
employed  to  sound  the  quarters  and  the 
hours  occupy  the  lower  part. 

Four  small  figures,  whose  movements 
imitate  nature,  apx)ear,  in  turn,  to  sound 
the  quarter-hours — ^the  second  stroke  alone 
of  which  they  render  audible,  the  first  being 
struck  by  the  genius  with  the  sceptre,  which 
we  met  with  in  the  Lions'  Gallery. 

At  each  hour,  the  child  commences  the 

E recession,  and  announces  the  fibrst  quarter 
y  means  of  a  thyrsus,  which  he  allows  to 
fall  upon  a  beU.  He  is  followed  by  a  youth 
who,  in  the  form  of  a  hunter,  strikes  with 
his  arrow  the  half-hour.  Afterwards  there 
comes  a  man,  under  the  figure  of  a  warrior 
who  is  clad  in  iron  and  armed  with  a  sword, 
which  he  makes  use  of  to  sound  the  third 
quarter  of  the  hour.  Finally,  a  moment 
before  the  hour  strikes,  one  may  see  the 
old  man  arrive,  who,  warmly  clothed  and 
with  drooping  head,  leans  upon  his  crutch, 
with  whidi  he  sounds  the  four  quarters. 
Each  of  these  small  figures,  on  comine  out 
of  its  apartment,  takes  two  paces  in  order  to 
come  near  to  a  bell  which  is  suspended 
close  at  hand ;  having  arrived  there,  it  stays 
the  time  necessary  for  striking  the  nimiber  of 
strokes  wanted,  after  which  it  disappears  to 
make  room  for  the  automaton  which  comes 
after.  Death  armed  with  a  scythe,  stands 
upon  a  (socle)  slab  in  the  midst  of  the  room 
reserved  for  the  Four  Ages.  At  the  com- 
pletion of  each  hour,  this  hideous  figure  is 
observed  gravely  to  let  fall  on  the  bell  at  his 
right  the  bone  which  he  carries  in  his  hand. 
Indefatigable,  he  watches  day  and  night, 
sounding  the  hours  without  cessation.  The 
four  ages,  on  the  contrary,  BjTubols  of  mortal 
men,  only  perform  their  auty  during  the 
day. 

13.  Tlie  upper  apartment,  more  richly 
decorated,  is  occupied  by  the  figure  of  Jesus 
Clirist  who  rises  super- eminent  in  the  centre. 
Placed  on  a  x^^destal,  the  Saviour  of  the 
world  holds  in  one  hand  the  banner  of  re- 
demption; and  stretches  out  the  other  to 
give  his  benediction.  Each  day,  at  the 
mstant  when  Death  strikes  the  last  stroke  of 
twelve  at  noon,  there  are  seen  to  pass  at  the 
feet  of  Christ,  his  disciples,  to  tne  number 
of  twelve,  namely :  Peter,  Tohny  Jaiuefi  ihe 
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Greater,  Andrew,  Bartholomew,  Philip, 
Simon,  James  the  Less,  Matthew,  Thomas, 
Jude,  and  Matthias.  Each  of  ihe  twelve 
apostles,  bearing  the  instrument  of  his 
martyrdom  or  the  attribute  by  which  he  is 
distinguished,  advances  respectfully.  Having 
arrived  before  his  divine  master,  he  turns 
towards  him  and  bows  his  head  as  a  sign  of 
salutation ;  he  then  withdraws  to  a  distance, 
after  having  received  the  benediction,  which 
is  similar  to  that  which  Abraham  must  have 
ffiven  to  Isaac  when  this  patriarch  went  into 
tne  land  of  promise.  It  is  not  tiU  after  the 
departure  ot  the  last  of  the  apostles,  that 
Christ  gives  the  benediction  by  making  the 
sign  of  the  cross.  Although  some  persons 
tmnk  they  have  seen  the  apostles  in  the 
ancient  dock,  this  scriptual  procession,  how- 
ever, never  existed  in  the  work  of  Dasy- 
podius.  Instead  of  this  beautiful  scene, 
there  was  observed  Christ  placed  opposite  to 
Death,  who  at  each  hour  caused  his  divine 
antagonist  to  draw  back. 

14.  During  the  procession  of  the  apostles, 
the  cock  perched  at  the  top  of  the  turret  for 
the  weights,  sends  forth  his  crow  of  victory  ; 
but,  before  allowing  his  voice  to  be  heard, 
he  flaps  his  wings,  his  head  and  his  tail 
move,  and  his  neck  ruffles  up  to  allow  the 
sound  to  escape. 

This  cock  has  been  executed  after  nature  ; 
it  is  as  large  as  that  which  figured  in  the 
two  ancient  clocks ;  every  day,  at  noon,  it 
crows  three  times  in  remembrance  of  the 
crowing  which  resounded  in  the  ears  of 
Peter  in  the  Pretorium,  after  that  apostle 
had  denied  his  master. 

15.  The  dome,  which  crowns  the  case  or 
chamber  of  the  clock,  is  remarkable,  as  well 
for  the  elegance  of  its  form  as  for  the  rich- 
ness of  its  ornaments.  The  centre  of  it  is 
occupied  by  the  statue  of  the  prophet  Isaiah, 
firom  the  chisel  of  our  celebrated  sculptor 
M.  Ghrass. 

Aroxmd  Isaiah  are  grouped  the  evangelists, 
St.  Matthew,  St.  Mark,  St.  Luke,  and  St. 
John,  accompanied  by  the  different  animals 
that  are  assigned  as  attributes  to  them.  A 
little  higher  up,  there  are  four  serapliims, 
who,  upon  different  instruments,  celebrate 
the  gloiy  of  God.  Last  of  aU,  the  dome  is 
surmounted  by  the  herald  of  the  Association 
of  Masons  (stone  cutters)  of  the  cathedral, 
with  the  coat  of  arms  of  ihe  Virgin  (rCEuvre 
Notre]  Dame.) 

16.  The  turret  for  the  weights,  the  cu]>ola 
of  which  is  surmoimted  by  the  cock,  offers 
to  our  attention  several  paintings  derived 
from  the  ancient  clock.  The  first  in  a 
descending  order,  represents  Urania,  one  of 
the  nine  muses,  and  who  presides  over 
astronomy;  she  appears  iu  the  form  of  a 


young  girl,  dressed  in  an  azure  coloured  robe, 
and  crowned  with  stars :  she  holds  a  globe 
in  one  hand  and  a  pair  of  compasses  in  the 
other. 

The  second  is  a  colossal  allegorical  figure 
of  the  four  monarchies  mentioned  in  the 
seventh  chapter  of  Daniel.  This  is  the 
figure  of  a  warrior  with  a  crown  on  his  head, 
and  holding  a  sceptre  in  his  hand.  Lastly, 
the  third  gives  us  the  portrait  of  Nicholas 
Copernicus,  to  whom  many  authors  have 
attributed  the  construction  of  the  clock  of 
the  sixteenth  century ;  although  this  cele- 
brated astronomer  was  never  at  Strasburg, 
and  that  work  was  only  begun  30  years 
after  his  death. 

Upon  the  face  of  the  turret,  towards  the 
choir,  are  painted  the  three  Fates: — Clotho 
holding  the  distaff,  Lachesis  turning  the 
spindle,  and  the  pitiless  Antropos,  who  cuts 
the  thread  with  her  scissors. 

Upon  one  of  the  panels  of  the  opposite 
face  there  are  pjunted  the  attributes  of  the 
different  trades  that  have  assisted  in  the 
construction  of  the  clock. 

17.  To  the  right  of  the  spectator  is  a 
spiral  staircase,  that  serves  at  once  to  lead 
to  the  different  stories  of  the  clock,  where 
the  moving  powers  are  situated,  and  to  give 
access  to  the  small  balcony  whence  we  can 
see  the  exterior  clock  chamber,  and  judge  of 
its  entire  height,  which  is  not  less  thim  20 
metres  (65-j^  feet).  From  this  smaller 
balcony,  we  arrive  at  another  flight  of  stairs, 
of  a  construction  remarkable  for  its  light- 
ness ;  this  flight  of  stairs,  made  of  iron, 
leads  to  the  Gothic  dial-plate  which  faces 
the  royal  palace. 

18.  Above  the  principal  entrance,  where 
the  large  dial-plate  was,  which  was  destined 
to  show,  in  the  square  of  the  cathedral,  the 
performance  of  the  clock,  there  is  at  present 
a  beautiful  dial-plate  in  the  Gk)thic  style, 
fitted  into  the  ornaments  formerly  used,  and 
surmounted  by  a  gallery  of  stone,  one  of  the 
handsomest  in  the  building.  This  dial-plate 
whose  circimiference  is  about  16  metres 
(52J  feet),  is  ftirnished  with  two  pointers, 
also  of  a  Gk)thic  form,  serving  to  indicate— 
the  one  the  hours  and  their  sub-divisions, 
from  five  minutes  to  five  minutes  mean-time, 
the  other  the  days  of  the  week  as  well  as  the 
planetary  signs  which  correspond  to  them.  ^ 

19.  As  the  building  of  tne  cathedral  is 
not  strictly  east  and  west,  it  has  been  found 
practicable  to  fix  a  meridian  line  in  the 
interior  of  the  church,  in  proidmity  to  the 
clock,  l^e  line  indicating  the  south,  placed 
against  the  entrance-wall,  is  shone  upon  by 
a  solar  ray  which  traverses  the  gnomon 
placed  above  the  door ;  thus  we  may  com- 
pare in  a  most  conyenient  manner  the  pro*- 
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grees  of  the  dock  with  the  irregular  progress 
of  the  sun:  since  at  one  glance  we  can 
observe,  at  the  same  time,  the  indications 
produced  by  the  machinery  and  those  of  the 
luminary  which  serves  to  regulate  them. 
Advantage  has  been  taken  of  the  hollows  or 
recesses  in  the  wall,  not  far  from  the 
meridian  line,  for  placing  there  the  tablets, 
one  of  which  bears  in  golden  lettei's  the 
names  of  the  authorities  imder  whose  ad- 
ministration the  clock  was  finished ;  whilst 
the  other  gives  tho  principal  pieces  of  me- 
chanism of  which  this  work  is  composed. 

20.  Tlic  moving  powers  which  propel  tlie 
different  portions  of  the  clock,  are  set  up  in 
cases  on  the  ground  floor,  and  on  the  two 
storeys,  whore  by  the  means  of  transmissions 
they  receive  the  movement  imparted  by  the 
central  mover,  which  as  we  have  said  is  one 
and  the  same  for  the  entire  clock. 

This  central  mover,  the  execution  of  which 
bears  the  imi)rint  of  the  nicest  precision, 
depends  upon  a  regulator  which  beats  the 
seconds,  and  which  is  itself  regulated  by  a 
compensating  pendulum  and  a  jewelled  es- 
capement. This  mover,  notwithstanding 
tho  small  moving  force,  and  although  it  is 
wound  up  only  once  in  eight  days  communi- 
cates its  motion, — 

1st  to  the  pointer  of  the  dial-plate  for 
mean  time. 

2d  to  that  of  the  large  Gothic  dial-plate. 

3d  to  tho  planetarium. 

4  th  to  the  moon  in  order  to  rej)resent  its 
phases. 

5th  to  the  seven  figures  of  the  week. 

6th  to  the  i)ointers  of  the  dial-plate  for 
apparent  time. 

7th  to  the  solar  and  lunar  equations. 

8th  and  last,  to  the  celestial  sphere,  to 
indicate  the  sidereal  time. 

It  produces,  besides,  by  means  of  a  pecu- 
liar mechanism,  the  suspension  of  the 
functions  of  tho  four  ages  during  the  night, 
and  tlie  renewal  of  their  movement  during 
the  day. 

The  other  movers,  to  tlie  number  of  five, 
intended  to  move  the  automatons  (automata) 
and  to  produce  the  different  ringingr^  or 
peals  &c.,  are  in  dependence  one  upon 
another  by  means  of  transmissions  of  a  con- 
trivance equally  simple  and  ingenious. 

Thug,  when  the  hour  is  to  be  struck  the 
central  mover  sets  free  the  second  mover 
(or  wheel- work  of  the  Four  Ages) ;  this  in 
its  turn  transmits  the  motion  to  the  third 
wheel-work,  that  is  to  the  stiiking  of  the 
quarters :  which,  in  turn,  as  soon  as  the 
quarters  are  struck  caiTies  back  the  motion 
to  the  second  mover  to  set  the  automatons  in 
motion.  When  this  piece  of  wheel-work 
has  ceased  to  act,  it  communicates  the  motion 


to  the  fourth,  in  order  to  strike  the  hours. 
Moreover,  at  noon,  a  fifth  piece  of  wheel- 
work,  that  of  the  Apostles  and  the  Cock, 
receives  directly  its  impulse  from,  the  mover 
of  the  hours. 

These  different  transmissions  (or  trans- 
ferences) of  one  mover  to  another,  as  well  as 
tlieir  detachments,  take  place  without  the 
least  uncertainty  and  without  the  slightest 
noise. 

"Whilst  securing  the  certainty  and  accuracy 
in  their  operations  of  the  numerous  mem- 
bers of  the  machinery,  and  of  their  various 
transmissions,  elegance  of  foim  and  harmony 
t)f  disposition  have  not  been  sacrificed 
Hence  the  movers  and  the  mechanism, 
whether  taken  in  their  separate  parts  or  as  a 
whole,  present  an  arrangement  very  pleasing 
to  behold. 

It  must  be  remarked  that  there  does  not 
enter  into  the  construction  of  the  clock  a 
single  piece  of  wood,  or  any  etuaily  decaying 
material.  Choice  has  uniformly  been  made 
of  the  metals  which  are  most  durable,  and 
which  thus  guarantee  the  preservation  of 
the  work. 

This  clock — the  fruit  of  immense  calcula- 
tions, of  toilsome  researches,  arduous  la- 
bours— ^is  not,  tlien,  as  many  persons  have 
thought,  a  mere  restoration ;  it  is  an  entirely 
new  work,  both  in  invention  and  execution 
— a  work  which  marks,  vdth.  equal  accuracy, 
seconds  and  periods  of  time  exceeding 
twenty-four  thousand  years. 

The  following  Note   is  appended  at  the  end 
of  the  Original: — 

We  here  end  our  notice ;  and  for  more 
ample  details,  we  refer  to  the  description 
which  will  appear  in  a  short  time.  In  this 
new  work  we  diaU  not  confine  ourselves  to 
describing  the  ancient  and  the  modem  clock; 
but  in  addition  we  shall  introduce  the 
biograj^hy  of  the  men  who  have  contributed 
to  these  works;  as  well  as  an  aecoimt  of 
tlio  fete  given  to  my  father  on  the  Slst  of 
December,  1842,  on  the  occasion  of  the 
inaugiu'ation  of  his  clock. 


Now  Members.— Tho  following  GcntlcmGn  hare  been  ad- 
mittcd  as  Jlciubei-s  of  tlic  British  Horological  Institato  dnring 
tho  past  month]:— 

Messrs.  Hall  &  Co. ;  Arthur  Trcvilion,  Esq.,  J.  P. ;  ^lerMTi. 
Glasgow,  Johnson,  and  Armstrong. 

Notice.— The  Members  whose  Subsciiptions  arc  due  at  Mid- 
summer \nll  obUgc  by  paying  them  at  the  Office,  •r  forwding 
them  in  Postage  Stamps  or  by  Post  Offico  Qnicr  to  the 
Honorary  Secretary. 

JBrratum.—'VQ  regret  to  state,  that  the  Tote  of  Thai^ 
to  Mr.  Farmer,  the  Editor  of  the  **  Clcrkenw^  News,*'  at  tlK 
the  last  General  Meeting  of  the  Institate,  WM  inadTCrtentif 
omittod  in  oui-  hu>t  Jourzud.~£i>.  U.  J. 
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HETEOBOLOGICJO.   OBSBBTATIO: 
Taken  at  9  A.H.,  Jitite,  1861. 
Gra^t  Inn  Road. 


Kbkabeb. 

The  letters  desciiptiTe  of  the  general 
of  the  weather  BigmiV :  b,  blue  eky ;  i 
tached  douds;  1,  lightning;  m,  miai 
overcast ;  r,  rain ;  t,  Sunder  ;  rr,  much 

The  average  of  the  9  a.m.  baroi 
readings  ie  29-991.  The  highest  readi 
the  barometer  was  30*24,  at  8  a.m.  o 
13th;  the  lowest  29-63,  at  5  p.m.  o 
26ih;  giving  arange  of  0*61. 

^e  mean  temperature  for  June 
dedticed  &om  the  Greenwich  records,  ie 
During  the  first  eleven  days  the  temper 
me  below  the  mean,  during  the  rema 
of  the  month  it  has  been  above. 

Bain  fell  on  16  days,  but  the  quantit; 
not  large. 

Beferring  the  winds  at  9  a.m.  to  th< 
dinal  points,  it  will  be  found  that  a  it 
blew  on  10  days;  s,  eight;  a,  four 
eight. 

Oa  the  whole  the  weather  of  Juni 
been  genial ;  the  atmospheric  preaeurt 
not  varied  much ;  the  temperature  has 
a  little  above  the  average ;  the  quanti 
rain  considerably  below  the  mean ;  an>  -» 
very  destmctiTe  stonus  have  ooound.  B.  S. 


EOTJATION    OP    TIME   TABLE 

Foa  AuQUBT  1861. 


Mu/tiOOK. 

elth* 

D>j 

Xir' 

for 

'^:t,.'" 

WMk. 

■lalb 

tppuniTlnt 

One  Hoar 

bttutlrteltd 

Irom 
Hru.  Tin*. 

i. 

m    1. 

ThuTs.. 

1 

6     0-93 

0-160 

6     0-96 

Fri.  .. 

2 

6  57  09 

0  184 

6  67-11 

Sat.  .. 

3 

5  52-66 

0-209 

6  52  68 

Sun.  .. 

4 

5  47-64 

0-234 

a  47-66 

Mon... 

5 

5  42-03 

0-269 

5  42-06 

Tues.. 

6 

5  35-82 

0-283 

5  35-86 

Wed.. 

7 

5  29-02 

0-308 

5  29-06 

ThUTB.. 

8 

5  21-63 

0-332 

5  21-66 

Pri.  .. 

9 

5  13 '65 

0  357 

6  13-68 

Sat.   .. 

10 

5     5-09 

0-381 

5     512 

Sun... 

11 

4  55-94 

0-406 

4  56-97 

Hon.. 

12 

4  46-21 

0-429 

4  46-23 

Tuea.. 

13 

4  86-90 

0-453 

4  35-93 

Wed.. 

14 

4  25-03 

0-476 

4  25-06 

Thura. 

15 

4  13-60 

0-499 

4  13-68 

Frid... 

16 

4     1-63 

0-521 

4     1-67 

Sat.... 

17 

3  49- H 

0-543 

3  49  17 

Snn... 

18 

3  36-12 

0-564 

3  36-16 

Mon... 

19 

3  22-60 

0-684 

3  22-62 

Tues.. 

20 

3     8-69 

0-604 

3     8-62 

Wed.. 

21 

2  54- 10 

0-628 

2  64-13 

Thun. 

22 

2  39-15 

0-641 

2  8918 

Frid.. 

23 

2  23-76 

0-668 

2  23-79 

Sat... 

24 

2     797 

0-676 

2     800 

Sun... 

25 

1  51-77 

0  692 

1  61-79 

Mon.. 

26 

1  36-16 

0-707 

1  35-18 

Tuea.. 

27 

1   18-19 

0-722 

1   18-20 

Wed.. 

28 

1     0-86 

0-736 

I     0-87 

ThuTS. 

29 

0  43- 19 

0-750 

0  43-20 

Frid.. 

30 

0  25-20 

0-763 

0  25-21 

Sat... 

31 

0     6-90 

0-776 

0     6-90 

TO  CORRESPONDEltTS,  ^. 
Att  Commumcatuia  /v  lU>  Jciiraal  Mhoatd  6e  td- 
irt—ed  to  At  Bditor,  al  tit*  Office,  3S,  Noitbuap- 
ton  Bqnaru,  ClerkaowBlL 

_  N3-— All  AdTertiMmenU  lo  be  hiMTted  in  th« 
lut  be  ronrarded  V>  W.  HuLor,  HtmonuT 
■t  the  Office  33,  Northampton  Squue,  E.C. 
33d  of  the  Uoatb. 


tnfore  tbe 


London :  Printed  Im  Taa  BuniB  Hoioumikul  ImnTPra, 
bj  F.  HuoaKiu),  W.  Qrnt  Sutton  HUcct,  CkrliniKlli 
nod  PubUihcd  bj  Kikt  &  Co..  SI,  PaWrnoMn  Roir. 

riia  Jounid  mty  lUo  br  had  ii  thr  [allowlai  Watcb 
Tool  WuchcuMi  i-Dalalme'i.  R>thboiiF-|>Iu*:  Ehabmi, 
U,  Prltb-stTHt,  Soho-wjuarc;  Orimihiir,  IM.OonrtQ. 
■ttttt:  K.  HqdI,  iTOamoDgn.itrHt;  Lo*lb«.  H«d  Lloa- 
■trtft;  HuUcr,  Klni^tmt,  Sataoj  Minh,  OtOBcnMr- 
anrt;  U.  Nlcholk.  i.  Uuauitttttt,  LlrccpMli  Res,  I, 
Crow  Uar,  CoiMUj :  K-  I-  ThompMn,  S  S  u.  Pcrclral- 
Mreeti  Houibtnn,  Joba-I-IDW,  St.  Luhci)  WilUnmuB, 
Fnderlek-pllcci  QTMnbilLBBttoii-Mrrct-.  HMmll,  Spcn- 
endtndi  Bitcmu,  Su  JafaD^tnd-,  B.JobuoD.  Mnrkat- 
-'K,   PnMOt,   Uocuhln;     Lie,    Wnod.atiFM,  Sonihj 

—illlngton-imrt ;   N«Tgrtti,  "  P.O."   " 

tCTT, WMVcU^Md ;  iHct  -""—•■- 

Tnwa  u»d  Cvoatrr. 


plHK,  Pn 
rellowi,   1 
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TO  OUB  BEADEBS. 

The  experience  of  j  the  last  year,  we  are  happy  to  say,  has  fidly'realized  ilie  pxognostic 
we  yentured  to  give  in  onr  last  Address,  regarding  the  saccessM  progress  of  tiio 
HoBOLOOiGAL  iNSTiruTE.  The  number  of  Members  is  gradually  on  the  increase ;  whilst, 
in  the  departments  of  the  Museum  and  the  library,  as  likewise  of  the  Toumal,  (the  sale 
of  which  is  satisfia^jtorily  progressiye),  a  marked  and  steadily  advancing  improyement 
has  taken  place. 

The  Discussions  bearing  on  Practical  Horology,  haye  been  disting^aished  by 
great  acquaintance  with  useful  working  details,  and  by  numerous  suggestions  eyincing  a 
spirit  of  patient  scientific  research ;  in  proof  of  this  we  may  advert  to  the  Discussions  on 
the  Principles  of  the  Lever  Escapement,  reported  in  No.  80,  of  Yol.  IH. 

In  the  Drawinq  Classes  ((Geometrical,  Mechanical,  and  Ornamental),  a  new 
arrangement  has  been  made,  by  virtue  of  which  these  Classes  are  rendered  self-supporting 
instead  of  being,  as  hitherto,  a  charge  upon  the  Amds  of  the  Institute ;  a  change  which, 
it  is  confidently  hoped,  will  prove  conducive  to  their  efficiency.  The  result  of  the  late 
examination  of  the  Pupils  has  been  highly  satisfiEMJtory. 

In  the  Lbctube  Department,  we  may  mention  the  highly  usefiil  and  interesting 
series  of  Lectures  delivered  by  Dr.  Dbbsseb,  <<  On  Botany  as  applied  to  Ornamentation." 
The  solicitude  of  the  Council  in  providing  for  the  effidenqy  of  this  department^  is 
sufficiently  evinced,  as  no  doubt  our  readers  will  acknowledge,  in  the  promising  Syllabus 
of  the  forthcoming  Course  of  Lectures  announced  for  delivery  during  the  cnrront  sessioDi 
in  the  following  page. 
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That  the  present  Fix^vxcial  position  of  the  Institute  is  highly  encouraging,  will 
sufficiently  appear  from  the  official  statement  on  this  head  inserted  in  our  last  number. 
One  of  the  main  objects  in  the  original  establishment  of  the  Institute  was  to  foster 
the  introduction  of  any  great  International  measure  for  the  general  improyement  of 
Horological  manipidation;  amongst  other  desiderata  to  this  end,  the  neeeeaity  of  the 
adoption  of  a  Uniyersal  System  of  Gauges  for  Clock  and  Watchmaking  purposes  had 
been  long  since  recognized.  By  the  corresxK>ndence  and  co-operation  of  the  Institute 
with  home  and  foreign  centres  of  manufacture,  the  i)rosi)ect  of  a  speedy  solution  of  this 
important  question  now  bids  fair  to  bo  realized.  Under  the  sanction  of  the  Council,  a 
Prospectus,  embodying  the  advantages  likely  to  accrue  from  the  imiverscil  adoption  of 
such  a  system  of  measurement,  has  been  forwarded  in  aU  directions ;  and  we  have  good 
reason  to  hope  that  the  success  of  the  plan  proposed  is  on  the  eye  of  its  accomplishment. 


nnm  Korolotfral  JnKftiite. 

The  Conncil  have  greai  pleasure  in  annonncing  to  Uie  Members  that  the  following  Lbctosbs  wiU  be 

delivered  at  the  Institate  daring  the  present  Session. 

Wednesdaj,  Sept  18th,  **  On  Recent  Improrements  in  Baiometcrs."  B.  Stragbaic,  Esq. 

Oetober «  On  the  Pendolam."  (Two  Lectures.) £.  D.  Johxsoh,  Esq.  FJB.A.S.  TJP. 

Hovember  to  March  ...  **  On  Mechanics.'*   (A  Conrfe  of  Ten  Lectures.) 

W.  6.  HiSLOP,  Esq.,  F.B  A.8.  Hod.  Sce^ 

Division  First  Lecture  6.— Central  Forces— Rotatory  MoUoo. 

Lecture  1.— Introduction  :  Relation  of  the  Science  to  „     7.— Gravitation  and  Laws  of  Falling  Bodici 

Horolo^— Properties  of  Matter.  „     8.— Gravitation  (Second  Lecture)  Projediks 

„     8.— Statics— Form— Equilibrium.  —The  Pendulum— Eifecu  of  GravitatioQ 

„     3.— Centre  of  Gravity  on  the  Heavenly  Bodies. 

Division  Second.  Division  Third. 
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*  llie  Clameb  will  reoonnnenoe  on  Tuesday,  September  8rd,  under  the  direction  of  Mr.  J.  S.  Jacksos. 
Students  are  respectfully  informed  they  will  bo  required  to  furnish  instramcnts ;  drawing  paper  will  be 
provided  by  the  Institute. 

.  The  Gto^KBTRY  Class  will  reasscUkble  under  the  direction  of  Mr.  R.  Stbaciian,  Ortificated  Teacher  of 
Navigation  and  Science. 

All  particulars  as  to  Membership  may  be  obtained  at  the  Institute. 

The  Council  desire  to  call  the  attention  of  members,  parents,  or  employers,  to  the  importanco  of  supporting 
these  Classes,  by  allowing  those  under  their  care  the  opportunity  of  attending  them.  Ihe  process  shown  by 
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are  intended  to  afford  must  be  a  desideratum  of  high  importance.  To  further  this  object,  the  sopport  of 
Members  is  claimed,  and  It  is  hoped  will  be  given. 
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BEETHOUD'S  DESOEIPTION  OP  HIS  MAEINE  HME-KEEPEB,  No.  8. 


TRAKSLiiTED  FROM  HIS  *'  T&A23S  D£S   HOROLOGES  UAEIKIS 


tl 


JPariSf  1773.     Chap,  x.  page  271. 


The  marine  watches,  which  I  have  hitherto 
described  have  shown  sufficient  accuracy  to 
induce  me  to  continue  my  labour,  but  not 
enough  to  satisfy  me.  I  was  looking  for- 
ward to  a  time,  a  long  way  off  probably, 
but  yet  one  which  we  might  nevertheless 
arrive  at.  The  idea  of  a  stm  greater  degree 
of  perfection  which  I  clearly  saw  to  be  very 
possible,  induced  me  to  commence  No.  &,  at 
a  time  when  chronometers  Nos.  6  &  7  were 
liardly  completed.  This  same  watch  No.  8 
belonged  to  the  king,  and  had  been  con- 
structed by  his  order,  and  was  submitted  to 
trial  by  Messrs.  Flearieu  &  Fingr6  during  a 
voyage  which  lasted  more  than  a  year.  We 
Hhall  give  hereafter  an  extract  of  its  rate 
during  this  voyage,  and  before  describing  it 
we  shall  relate  upon  what  principles  my  hopes 
were  founded  for  perfecting  marine  watches : 
it  will  be  seen,  moreover,  that  those  principles 
are  no  other  than  those  which  we  lutve 
established  in  the  former  part  of  this  work. 
It  will  likewise  be  seen  by  the  various  ex- 
periments and  trials  made  with  this  machine, 
that  we  may  with  something  like  certainly, 
imagine  that  horology  will  one  day  be  vexy 
usenil  to  navigation,  unless  the  efforts  a£ 
watchmakers  are  stopped  by  the  obstacles 
that  should  be  thrown  m  the  way  of  those 
who  are  occupied  in  the  discoveiy. 

0/  the  Regulator  of  ChronotMter  No,  8 

The  balances  of  the  chronometers  No.  6 
and  7,  are  28  lines  (in  English  inches  2*49 
diameter),  and  make  four  vibrations  in  a 
second.  Ijot  us  examine  here  what  are  the 
proper  dimensions  to  be  given  to  the  balance 
of  No.  8  for  it  to  have  the  greatest  power  of 
movemont  possible  (considering  the  size  of 
the  barrel,  and  wliere  it  ought  to  be  i)laced) 
80  that  this  ix>wor  may  have  the  smallest 
amount  of  friction.  If  we  cause  the  balance 
to  make  two  vibratitma  in  a  second  and  it  is 
of  tlio  same  weight  as  No.  6,  but  double  the 
diameter,  tlieii  thev  will  each  have  the 
same  amount  of  motion,  and  tlie  same 
p)W(*r  of  movonumt  supposing  that  thoy 
cl(»sfTibe  the  saiiio  arcs ;  but  the  friction 
will  bo  as  th<»  uuiuber  of  vibrations,  that 
is  to  say  as  1  to  2.  It  is  therefore  pre- 
ferabh*  to  diminish  the  number  of  vibra- 
tions and  to  augment  tlie  diameter  of  tlie 
balance.  If  the  balance  makes  one  vibra- 
tion in  a  scoond  and  its  diameter  is  four  times 


larger  than  that  of  No.  6,  they  will  eacb 
have  the  same  velocify  of  their  circumferences 
supposing  the  same  aic  described,  and  if  the 
balances  have  the  same  weight,  the  force  of 
the  movement  will  be  the  same,  but  in  this 
case  the  balance  with  a  slow  vibration  will 
have  four  times  less  friction  (supposing  the 
pivots  imd  the  friction  rollers  to  have  the 
same  diameters ;  this  is  evident  because  the 
weight  being  the  same,  the  friction  will  be  as 
the  space  nm  over  bvthe  pivots,  that  is  to  say, 
as  the  number  of  vibrations :  slow  vibrations 
and  a  large  balance  are  a  sure  means  of  pro- 
curing an  excellent  regulator.  It  is  alter 
this  examination,  that  I  have  ^ain  come 
to  the  slow  vibrations  which  i  had  em- 
ployed in  my  two  first  marine  chrono- 
meters. I  only  abandoned  them  in  the  fear 
lest  the  agitation  or  movement  of  the  vessel 
should  tend  to  derange  this  sort  of  vibratioui 
but  I  have  anticipate  this  defect  by  giving 
more  eirtent  to  the  arcs  than  I  had  formeirly 
done,  and  in  augmenting  the  momentum 
of  the  balance  by  increasii^  its  diameter 
rather  than  by  the  weight.  Experience  has 
fuUy  justified  these  prindples  because  in  the 
trials  which  had  been  nuide  at  sea,  it  was 
not  thought  that  the  marine  chronometer 
No.  8,  would  be  more  susceptible  of 
agitation  than  No.  6.  Another  advanta^ 
that  the  large  balance  ought  to  procure,^  is 
to  l^e  able  to  employ  large  rollers,  preserving 
nevertheless  their  pivots  the  same  size;  by 
this  we  reduce  considerably  the  friction  of 
the  regulator  or  balance.  The  parts  of  the 
axis  of  the  balance  which  take  the  place  of 
pivots  are  of  a  diameter  much  larger  in  No. 
6  &  7.  I  proposed  therefore  to  reduce  them 
as  much  as  possible  in  No.  8,  as  a  sure  means 
of  reducing  the  friction,  since  the  pressure 
remaining  tlie  same,  the  space  run  over  is 
diminished.  To  employ  a  large  balance, 
the  movement  of  the  chronometer  must 
necessarily  be  larger  in  order  to  contain  it; 
but  there  results  still  another  means  of  per- 
fecting it,  that  is  that  the  employment  of  bars 
of  compensation  longer  and  more  solid  and 
consequently  better  adapted  to  compensate 
the  })alance  spring,  an  effect  of  ar)solute 
ne<-essity.  I  applied  myself  also  to  8inii>lify 
and  render  more  solid  all  fhe  mechanism  of 
the  compensation.  In  the  adoption  of  slow 
vibrations  of  a  second  for  the  balance  of 
No.  8,  we  are  able  to  retrench  one  wheel 
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Plait  XVIII.    Fig.  1 


of  the  movoroent  by  making  the  wheel  whose 
axis  carries  the  seconds  hand  also  that  of 
the  eacapement.  The  detached  escapement 
fbnued  oy  ruby  pallets  and  a  steel  wheel 
employed  in  No.  6  &  7,  had  succeeded  well 
enough  to  be  adopted  for  No.  8,  and  in  this 
case  it  ought  to  succeed  so  much  the  better 
as  the  balance  has  a  greater  power,  the  fric- 
tion and  the  escapement  supposed  to  be  the 
same  aa  No.  6,  and  consequently  must  have 
less  influence  on  the  regularity  of  the  watch 
having  a  balance  like  that  proposed  for 
No.  8.  The  simple  and  advantageous  dis- 
position of  the  whnel  work  of  No.  7,  must 
necessarily  serve  for  No.  8,  therefore  I  have 
not  made  any  other  changes  than  in  the 
dimensions  of  the  wheels  and  pinions,  which 
I  have  made  larger,  on  account  of  the  room 
both  to  give  them  more  solidity  and  to  facili- 


tate the  execution.  In  the  chronometen 
No.  6  and  7,  I  had  made  a  special  frame  fix 
the  regulator  or  balance,  which  increued 
the  work  by  two  plates  and  four  pillars,  and 
also  the  labour  of  adjusting  this  frame  with 
the  lai^e  compensation  plate.  I  dispoeed 
the  new  chronometer  in  such  a  manner  u 
should  enable  me  to  suppress  a  work  which 
then  appeared  to  me  useless.  Althouf^  the 
regulator  of  this  new  chronometer  ought  to 
be  pretty  powerhil  and  so  disposed  as  to 
have  isochronal  osciUations,  I  did  not  think 
on  that  account  that  we  should  abandon  tht 
weights  as  a  power.  Ita  properties  az«  too 
essential  to  the  greatest  perfection  of  a 
marine  chronometer  that  1  ahoold  ba  ahb 
to  neglect  them.  I  did  not  apply  mndf 
less  indefatigahly  in  the  naoutib  vui 
occupied  me  to  rendw  the  i 
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perfect  as  it  vas  possible,  and  above  all  to 
prevent  the  aottoa  of  tlie  balanoe  giving  any 
motion  to  the  case,  eometimea  aa  effect 
which  has  taken  plac«,  and  might  disturb 
the  exactnesa  of  the  chronometer.  The 
following  is  an  abridged  detail  of  the  pro- 
liminary  researches  ^hich  preoeded  the  exe- 
cution of  No.  8.  I  have  not  given  them  at 
fall  length,  as  in  my  manuscript  books,  as 
that  would  be  much  too  long  for  this 
iroi^  bat  a  predilection  which  I  cannot 
conquer  for  this  chronometer  No.  8,  will 
not  permit  me  to  retrench  altogether  that 
psrt  which  has  led  me  to  ^ve  it  the  reqtti' 
fite  precision  to  h(^  that  it  will  be  usefiil 
to  navigation. 

J)tteriptio>t  of  the  Marin*  CkronomeUr  JVo.  8. 
Plate  18. 
The  movement  of  this  chronometer,  seen 
iapvftle  (idAte  XAlil  fig.  1)  is  composed 
of  four  large  plates,  forming  throe  laive 
frwneB  and  two  small  plates,  forming  the 
two  smaller  frames  with  the  friction  ndlers. 
Tbia  fiiat  large  plate  1  A  A,  is  that  of  the 
piUan  of  the  wheel  work.  I  call  it  also  tht 
dial  plate,  because  it  carries  the  dials  oj 
minntes  and  aecondn,  and  that  of  the  houn 
sprpearfl  through  on  o]>ening  which  it  con' 
tams.  The  second  plato  2  BB,  makes  wiil 
thlit  of  lAA,  the  frame  of  the  wheel  work. 
and  it  is  at  the  same  time  common  with  th< 
plato  3  C  C,  in  order  to  form  the  seconc 
frame  which  is  that  of  the  regulator.  Th( 
under  side  of  the  second  plate  B  B,  formi 
•mih  the  little  plate  DD,  the  frame  of  thi 
iJizee  superior  friction  rollers  of  the  balance 
and  the  upper  side  of  the  third  plati 
GO,  forms  with  the  small  plate  EE,  thi 
fhime  of  the  three  lower  friction  rollers  o 
the  balance.  The  under  side  of  this  thin 
plate  CO,  carries  the  mechanism  of  the  com 
pouation.  The  fourth  large  plate  is  no 
seen  here,  being  that  of  the  piUar  plate  fo 
the  weight ;  and  it  carries  the  piUare  4,  S 

6,  which  are  connected  with  the  third  plat 
0  0,  and  form  the  third  hu^  frame  whid 
is  that  for  the  weight.  The  surface  plan  o 
the  pillar-plate  for  the  weight,  and  its  posi 
tion,  ia  represented  in  plate  XV  £Lg.  2 ;  and  a 
wo  have  given  the  description  (No.  809),  w 
refer  to  both,  since  this  part  of  No.  8  bein; 
quite  similar  thereto,  it  has  been  thougl 
useless  to  repeat  it.  The  corda  of  theweigli 
passes  over  tne  direction  pulley  F,  and  thenc 
passes  round  the  barrel  Q,  borne  by  the  azi 
of  the  great  wheel  of  the  barrel  or  that  c 
the  hour  wheel  H.  The  disposition  of  thi 
large  wheel  is  quite  the  same  as  that  of  Nc 

7,  explained  in  No.  681,811,  and  what  fol 
lows ;  it  makos  moreover  a  turn  in  12  honn 
and  bean  the  dial  of  the  hoon  placed  agtutui 


tie  inside  of  the  dial-plate  which  marks  the 
.ours  through  the  opening  which  this  latter 
arries,  as  seen  in  A,  f^.  2 ;  the  dial  for  the 
lonrs  is  not  seen  in  this  figure ;  to  prevent 
iding  tiie  escapement,  this  wheel  bears  like 
hat  of  No.  7,  an  auxiliary  spring  e  plaoed 
letween  the  ratehet  d,  and  ute  large  wheel 

TitOtXrill.    Fig.*. 


H,  to  make  the  dironometer  go  whUe  re- 
winding ;  b  is  the  square  to  wind  up  the 
large  wheel,  d  d  the  ratehet  of  the  aunllary 

Snng,  and  I,  the  click.  The  hour  wheel 
gears  in  Ihe  minute  piniou  «,  the  long 
pivot/  bears  the  hand  marking  the  minntea 
on  a  little  eccentric  dial,  B  2 ;  the  pinion  » 
carries  the  minnte  who^  K,  this  one  gears 
into  the  pinion  ff  of  the  httle  third  wheel  I^ 
and  the  latter  gears  into  the  pinion  i,  the  pro- 
longed pivot  of  which  bears  tne  seconds  hand 
mailing  them  on  the  large  concentric  dial 

^e  axis  of  the  seconds  pinion  bears  the 
wheel  U  M,  which  is  that  of  the  escapement; 
this  wheel  is  shaped  like  that  of  the  escape* 
ment  No.  7  (802),  it  is  of  tempered  steel, 
and  carries  30  teeth  at  an  inclined  angle 
which  act  upon  the  ruby  pallets  borne  oy 
the  cylinder  m;  the  disposition  of  these 
pallets  and  of  ^o  escapement  is  the  same 
which  has  been  explained  (No.  803),  so  we 
refer  to  them. 

The  superior  pivots  of  the  axis  of  the 
cylinder  m,  work  into  a  hole  of  the  bar  h  n, 
home  from  outade  the  dial  plato ;  this  little 
bar  is  useM  to  give  convenient  gearing  to 
the  escapement,  and  it  serves  also  to  dismount 
the  cylmder  without  displacing  the  fi«me  of 
the  wheel- work.  The  oUier  end  of  the  cj^lin- 
der  axis  mi,  bears  a  pivot  which  works  into 
the  second  plate ;  this  ute  bean  the  wbe^  of 
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the  ratchet  wheel  N,  which  gears  into  the 
pinion  o  o  of  the  balance. 

The  pinion  o,  of  the  balance  is  fixed  by  a 
pin,  with  the  end  of  the  axis  of  the  balance 
iutting  from  without  the  rollers ;  this  pinion 
bears  like  that  of  the  chronometer  No.  7,  a 
pair  of  chops  or  vice  jt?,  which  holds  fast  the 
end  of  the  suspension  spring  q,  the  upper 
end  of  this  spring  is  grix)ped  in  the  vice  r, 
carried    by    the    suspension    bridge    0   P, 
fastened  upon  the  upper  part  of  the  seconds 
plate  B  B,  the  disposition  of  these  vices  for 
the  spring  and  of  the  suspension  bridge  are 
the  same  as  those  of  No.  7.    The  upper 
pivot  %,  of  the  axis  of  the  balance,  works 
between  the  three  fiiction  rollers,  7,  8,  9, 
and  the  lower  pivot  of  the  balance  works 
between   the  tmree  friction  rollers,  10,  11, 
13  of  the  firame  below.    In  order  ihsX  each 
pKrot  of  the  six  ficiction  rollers  of  the  balance 
x^eoeive  exactly  the  same   pressure   and  to 
divide  as  equal  as  is  possiDle  the  ficiction  of 
these  pivots,  eadi  roller  is  placed  just  mid- 
way in  the  length  of  the  axis,  that  is  to  say, 
at  an  equal  custance  from  its  pivots,  and  in 
order  to  give  this  property  to  the  rollers  it 
has  been  necessary  to  make  the  axis^bf  the 
three  rollers  of  each  frame  of  unequal  len^h 
and  consequently  instead  of  simply  placmg 
the  rollers  in  a  frame  as  I  have  practiced 
before,  the  upper  pivots  of  the  roller,  7,  8, 
9,    are    supported    by    the    cocks    13,    14 
attached  to  tne  second  plate  B  B.     The  lower 
pivots  of  the  rollers  10,  12,  work  into  the 
cocks  15,  26.     The  balance  QQ,  is  attached 
by  two  screws  V  V,  on  a  plate  or  collet  fixed 
to  the  axis  of  the  balance  «,  t.    When  the 
chronometer  No.  8  was  finished,  and  I  had 
found  a  spiral  which  had  the  required  pro- 
gression for  isochronism,  finding  the  balance 
too  light  to  suit  this  spiral,  instead  of  re- 
making another  and  a  heavier  balance  I  pre- 
ferred to  add  to  the  circumference  Q  Q,  of 
that  which  was  made  with  the  masses  16,  17, 
18,  by  means  of  which  I  could  succeed  easily 
to  regulate  the  chronometer  approximately 
without  dismoimting  the  balance  by  simply 
rendering  these  masses  at  first  heavier  than 
the  calculation  given   and  subsequently  by 
diminishing  them  little  by  little.     In  dispos- 
ing these  masses,    I  wished  also  to    avaU 
myself  of  regulating  the  chronometer  nearly 
without  rendering  them  more  or  less  heavy 
which    is  eflPected  by  approaching    or    dis- 
tancing them  from  the  centre  of  the  balance. 
It  is  for  this  reason  that  I  have  put  a  screw 
to  the    studs    fixed   on   the    circumference 
of  the  balance,  but   I    have    subsequently 
fixed    these  I'rittaaaes,    ha\'ing    proved    that 
although   th^ii«re  all  three    of   the   same 
weight,  taliped  with  the   same   number  of 
threads  to  the  incli,  and  graduated  into  the 


same  number  of  divisions,  nevertheless  id 
advancing  each  the  same  number  of  degrees 
I  found  that  it  altered  the  equilibrium  of 
the  balance.  The  lower  end  of  the  axis 
of  the  balance  jutting  out  from  beneath  the 
rollers  carries  flie  spiral  collet  disposed  as  in 
No.  707,  the  spiral  E  attached  on  this 
collet  is  placed  in  the  thickness  of  the  third 
plate  C  C.  The  regulating  pins,  28  E,  are 
adjusted  by  the  box  28,  upon  the  arm  x  of 
the  axis  Y,  this  axis  concentric  with  the 
spiral  has  two  pivots  which  move  in  the  cock 
TT,  attached  to  the  under  side  of  the  plate 
0  0.  The  box  28  of  the  spiral  pin,  E,  is 
fixed  by  a  friction-tight  screw  on  the  arm  X| 
so  that  we  can  by  loosing  the  screw  approach 
or  remove  this  box  to  or  from  the  centre  of 
the  axle  according  as  it  is  wanted,  and  that 
the  spiral  may  pass  freely  into  the  chink  of 
the  spiral  regulating  pins.  The  arm  s,  of  the 
box  of  the  spiral  pins  carries  the  box  V  fixed 
on  this  arm  by  a  friction-tight  screw ;  this 
box  carries  a  second  screw  the  end  of  which 
rests  upon  the  large  compensation  lever  X, 
the  little  arm  Y  of  the  great  lever  X  Y,  rests 
on  the  end  of  the  two  brass  rods  in  the 
middle  of  the  frame  Z  Z  of  the  compen- 
sation. 
The  bridge  T,  carries  a  little  round  spring 

19,  the  end  of  which  acts  near  the  axis, 
upon  the  arm  20;  by  this  action  of  the 
spring  the  end  of  the  screw  of  the  box  V 
rests  continually  on  the  lar^e  arm  of  the 
compensation  lever,  and  the  little  arm  Y  on 
the  end  of  the  frame,  so  that  the  dilatation, 
or  contraction  of  this  frame  is  conununicated 
to  the  spiral  pins  which  follow  its  impres- 
sions, and  lengthens  or  shortens  the  spiral 
as  needs  requires  for  the  compensation. 

To  augment  or  diminish  the  range  of  the 
spiral  pins,  the  frame  of  the  compensation 
remaining  the  same  as  it  should  be,  I  hare 
rendered  the  box  V  moveable  upon  its 
arm  Z  ;  so  that  whether  we  cause  it  to 
approach  or  recede  from  its  axlo,  it  has  the 
effect  of  augmenting  or  diminishing  the 
space  run  over  by  tlie  spiral  pins,  and  con- 
sequently renders  the  compensation  more  or 
less  active.  It  suffices  then  for  the  oom2)en- 
sation  to  ascertain  by  experiment  the  point 
where  tliis  box  ought  to  be  fixed  on  its  arm 
Z,  so  that  the  chronometer  does  not  gain  or 
loose  by  heat  or  cold. 

In  order  to  determine  what  is  the  space 
passed  over  by  the  sx^iral  pins  from  different 
degrees  of  temperature,  its  axis  has  an  index 

20,  21 ;  the  end  of  21  which  forms  the  index, 
marks  upon  the  graduated  limb  W,  tiie 
degrees  passed  over  by  the  spiral  pins. 

The  axle  of  the  great  lever  XT  carries  two 
pivots,  one  of  wluch  acts  in  the  plate  C  Q 
and  the  other  into  the  cock  22 ;  tms  bridge 
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is  attached  by  a  strong  screw  in  the  plate 
C  C ;  this  same  cock  carries  also  the  frame 
of  the  compensation  Z  Z,  of  which  the  cross 
piece  23,  23,  is  attached  by  two  screws  with 
a  conical  head  upon  the  inside  of  the 
bridge  22. 

(^To  be  continued.) 


DISTRIBUTION  OF  PEIZES  TO  THE 
PUTILS  OF  THE  DRAA^^NG  CLASS. 

On  Friday  the  9th  nit.  a  Special  Meeting  of 
Members  of  the  Council,  was  hold  at  the 
Institute  for  the  above  purpose.  The  chair 
was  occupied  by  E.  D.  Johnson,  Esq., 
F.R.A.S.,  one  of  the  Vice-Presidents. 

Leonard  Collmann,  Esq.,  the  eminent 
Architectural  Decorative  Artist,  of  George- 
street,  Portman-square,  kindly  consented  to 
officiate  as  Judge,  in  awarding  the  several 
degrees  of  merit,  as  follows  : — 

First  Prize to  Master  James  Haswoll. 

Second  do to  Master    Alexander    A. 

Klaftenbergor. 

Third  do to  Master  Crisp. 

Fourth  do to  Mjwter  Matthey. 

Fifth  do to  Master  Clark. 


Mr.  Collmann  stated  that  he  considered  the 
first  and  second  above-named  were  so  dose 
in  merit  as  to  be  equal.  The  reason  ho  had 
assigned  the  first  position  to  Master  Haswell 
was,  becaujse  he  was  the  junior  of  his  com- 
petitor ;  and  that  the  whole  of  the  drawings 
of  the  pupil's,  those  who  were  unsuccessful, 
as  well  as  those  who  were  successful,  were 
highly  creditable  to  them  and  to  the  Insti- 
tute. 

Several  members  of  the  Coimcil  expressed 
themselves  as  greatly  pleased  witlx  the  pro- 
ficiency attained  by  the  young  gentlemen. 

Votes  of  thanks  were  proposed  to  Mr. 
CoUmann,  for  his  services  in  making  the 
award,  and  to  Mr.  Hoare,  the  late  Drawing 
Master,  which  were  carried  and  replied  to. 

A  vote  of  thanks  having  been  passed  to 
tlie  Chairman,  by  whom  each  Prize  had 
been  presented  to  the  successful  competitors, 
accompanied  by  appropriate  remarks  of  an 
encouraging  nature,  was  suitably  acknow- 
ledged by  that  gentleman,  and  the  proceed- 
ings terminated. 

The  Prizes  were  the  exclusive  gift  of  the 
Coimcil,  and  the  Prize  to  the  Geometrical 
Class  will  be  awarded  in  a  few  days. 

The  Drawings  of  the  Pui)ils  are  to  remain 
at  the  rooms  of  the  Institute  for  a  few  weeks 
for  inspection  by  the  members. 


AETISnC  BOTANY :  ITS  APPLICATION  to  the  LAWS  OF  OENAMENTATION. 

By  Dr.  C.  Dresser,  F.L.S.,  P.E.B.S. 

Lecturer  at  tho  South  Kensington  Mubcum,  the  Crystal  Palace,  the  Polytechnic  Institution,  and  the  Hotropolitan  Hospitals. 

*«oirt  Itttnrt, 

Delivered  for  the  British  Horoloqical  Institute,  at  the  Parochial  School  Roomsy  Amweti 

Street f  Clerhe^iicell,  on  the  Evening  of  February  Ibth^  1861* 

Mb.  E*  D.  JonNSON,  V.  P.,  in  the  CnAiBt 


(^Continued  from 

The  next  fact  is,  that  it  is  absolutely 
necessary  that  a  principle  of  order  should 
exist  in  every  composition.  A  very  favour- 
able illustration  of  such  necessitj'  has  been 
brought  before  my  notice  since  I  last  saw 
you.  Her  Majesty  the  Queen,  "wished  for  a 
flounce  to  bo  made  of  the  best  Honiton  lace, 
intended  to  add  to  the  charms  of  Princess 
Alice  when  she  is  married.  One  was  pre- 
pared, which  I  happen  to  have  seen,  and 
rejected  on  account  of  the  great  def<»ct,  its 
want  of  a  jmnciplc  of  order.  A  commission 
was  given  for  a  design  of  a  most  elaborate 
character,  comprising  a  rose,  orange-blos- 
som, and  imTtle.  A  very  miserable  repre- 
.sentation  of  these  flowers  was  strewed  all 
over  tho  thing.     They  wore  taken  as  though 


page  144,  vei.  iii.) 

a  pei*son  had  gathered  these  flowers,  and 
stuck  them  on  various  parts,  just  to  fill  up 
the  space,  without  any  principle  of  order. 
I  confess  I  have  great  confidence  in  fler 
Majost}''s  taste  in  relation  to  ornamental  art, 
I  think  that  she  leads  the  fashion  in  a  wise 
way  in  these  things.  I  was  most  happy  to 
see  another  flounce  selected,  tho  design  of 
which  camo  from  the  Ladies*  School  of  Art, 
Queen-squnre,  at  whicli  I  have  the  honour 
of  teaching  tho  principles  of  design.  This  ia 
an  illustration  of  the  necessity'  for  the  mani- 
festation of  some  principle  of  order  in  design, 
tho  Want  of  which  must  always  detract  from 
that  feeling  of  satisfaction  which  ever  arises 
from  tho  sight  of  tnie  beauty.  "Wlien  I  say 
that  it  is  necessary  to  have  a  principle  of 
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order,  I  do  not  for  a  moment  mean  to  infer 
that  it  is  necessary  to  Lave  geometrical 
forms;  to  have  a  circle,  a  square,  or  anything 
of  that  kind.  I  may  give  yon  as  an  Olus- 
tration  of  the  possibility  of  conveying  a 
regular  principle  of  order — ^mind  I  am  only 
illustratmg  a  principle ;  I  cannot  attempt  to 
do  more ;  and  that  in  a  very  rough,  orief 
way— of  the  possibility  of  giving  the  most 
rigid  order  without  absolute  geometrical 
form.  You  will  find  it  exhibited  in  such  a 
diagram  as  this.  These  are  the  cr3rstals  of 
the  snow  when  seen  under  the  microscope. 
They  are  always  constructed  on  the  No. 
3—6  principle,  and  are  of  an  exquisitely 
beautiful  character,  unless  the  snow  hap- 
pens to  fall  in  a  half-thawed  state,  which 
18  very  commonly  the  case,  and  then  a 
number  of  the  parts  will  get  mixed  toge- 
ther, and  form  an  irregular  mass.  Here, 
however,  we  have  regular  order,  although 
still  not  absolute  geometrical  forms,  such  as 
the  circle  or  square.  It  is  indeed  possible  to 
convey  the  impression  of  a  geometrical  form 
without  having  it  extremely  rigid.  That  is, 
you  may  make  a  form  by  other  than  direct 
lines.  Take  the  Indian  pink  as  an  illustra- 
tion. Its  leaves  grow  in  this  manner ;  two 
opposite  to  each  other,  with  a  little  portion 
of  the  stem  here.  There  are  two  more  leaves 
growing  here ;  but  mind  they  ought  to  be 
roots.  Of  course  the  one  of  these  ought  to 
advance  towards  me,  and  the  other  to 
recede.  Just  let  me  fill  this  in  with  a  flower, 
That  is  a  little  portion  of  Indian  pink.  Now 
you  notice  that  by  repeating  this  I  have  got 
a  geometrical  figure,  and  that  I  have  formed 
it  by  the  leaves  of  this  plant.  You  may 
▼enr  firequently  do  that  with  great  advantage, 
and  yet  not  a  strongly-marked  geometrical 
figure,  still  having  a  geometrical  Hue  making 
the  leaves  answer  tiiie  purpose.  That  is 
only  a  suggestion  to  show  you,  that  while  I 
advocate  a  principle  of  order,  it  is  not  neces- 
sary that  absolutely  a  principle  of  order 
should  be  present. 

The  next  condition  which  it  devolves  upon 
US  to  notice  is  the  principle  of  adaptation  to 
a  purpose.  You  remark  that  I  treated 
the  decoration  here  as  for  carpets.  The 
particular  drcimistance  for  which  the  orna- 
mentation is  re<juired  ought  always  to  be 
considered.  So  it  should  be  iu  the  case  of  a 
watch.  I  am  happy  to  see  it  acknowledged 
there.  If  you  were  to  ask  me  to  give  an 
illustration  among  popular  manu&ctures  of 
the  due  acknowledgement  of  the  material 
out  of  which  the  tmng  is  wrought,  I  do  not 
know  that  I  could  select  anything  better 
than  a  watch.  I  do  not  mean  to  say  that 
all  our  watches  are  constructed  in  a  beauti- 
ftil  mauaeri  &r  from  it;  but  still  tiiere  ia  an 


acknowledgement  of  the  materiaL  It  is  all 
essential  if  we  are  dealing  with  a  metal  that 
whatever  may  produce  it  should  have  no 
sharp  spikes,  or  anything  to  tear  the  flesh 
or  clothes.  Fancy  a  metol  hat-stand  with 
sharp  jutting-out  points.  We  very  oftea 
hear  of  these  absurdities  in  metal  work. 
This,  however,  must  not  be  the  case  with  a 
watch ;  if  it  had  not  to  go  into  the  pocket  it 
might  be  as  rough  as  a  nutmeg  grater.  I 
have  seen  an  old-fashioned  watdi  almost  as 
large  as  a  turnip  that  was  as  rough  as  a 
nutmeg  grater.  It  ought  to  have  something 
tolerably  smooth  at  any  rate.  In  relation  to 
jewellery  I  ought  to  insist  upon  the  same 
principle.  A  brooch  will  very  often  tear  a 
lady's  dress ;  cmd  gentlemen  very  fre- 
quently realize,  to  their  cost,  that  there  axe 
points  about  ladies'  brooches.  One  material 
should  never  attempt  to  imitate  another. 
That  is  a  defect  which  is  very  oommonfy 
seen  in  our  manufactures  at  the  present  day. 
We  very  frequently  see  jugs  intended  to 
hold  liquor  made  of  imitation  wicker-work; 
who  would  ever  think  of  going  to  fetch  beer 
or  water  in  a  basket  ?  The  idea  is  peifectfy 
absurd.  That  is  just  degradinfi^  art  to  some- 
thing ridiculous ;  to  such  a  pitdh  that  it  even 
becomes  loathsome.  The  only  thin^  I  can  say 
in  its  reprobation  is  that  such  imitations  are 
not  art  at  all.  In  the  first  place  there  Nhoidd 
be  the  idea  of  beauty.  In  tne  second  place  it 
should  be  a  material  into  which  the  partica- 
lar  material  can  be  wrou^t.  That  is  a 
great  point  to  be  noticed.  If  I  am  dealing 
with  silver  ware  I  ought  to  think  what  I 
can  do  with  that  metal ;  something  whidi  is 
absolutely  consistent  with  silver.  When  I 
have  found  out  that  I  have  done  something. 
I  must  look  to  something  which  cannot  he 
confoimded  with  anything  else  ;  and  not  txy 
and  imitate  wicker-work  jugs  and  baskets. 
If  I  wanted  wicker-work  I  ^ould  call  it  so. « 
I  might  throw  my  crockery  wicker-woik 
down,  and  it  would  break.  We  frequently 
find  jugs  imitating  coopering.  I  do  not 
want  a  hard  crockery  beer  barrel,  and  to 
call  it  a  jug.  It  is  said  that  in  Turkey 
carpets,  with  the  materials  they  use,  they 
cannot  make  a  curved  line  of  a  very  fine 
character.  They  get  roimd  as  best  they  can, 
by  a  zig-zag  Hue.  They  make  a  curve  as 
best  they  can  with  the  agenq]|^  they  employ. 
A  friend  of  mine  some  little  time  aeo  showed 
me  designs  and  asked  me  what  I  mought  of 
them.  1  asked  him  what  they  were  feat 
He  replied  for  a  Brussels  caipet.  A  manu- 
facturer had  commissioned  him  to  make  a 
certain  number  of  designs,  to  imitate  those 
in  a  Turkey  carpet,  in  whidi  they  cannot 
make  curves,  which  in  a  BrusaelB  can  be  got 

with  a  delicaqr.    We  have  paper  jmBntry 
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weaying,  witli  an  imitation  of  the  sketchefl. 
Now  ail  this  is  perfectly  absurd.  When 
therefore  you  are  decorating,  either  jewels 
or  watches,  think  of  what  you  have  to  do, 
and  which  cannot  be  done  by  any  other 
2)roce8S.  Think  of  what  is  the  most  beauti- 
ful treatment  of  the  thing  you  have  to  deal 
with.  I  find  it  absolutely  necessary  to  pass 
over  a  number  of  things  of  deep  interest,  for 
the  time  would  fiEul  me  were  I  to'  attempt  to 
touch  on  them. 

I  must  iust  call  your  attention  to  this 
fact,  that  although  I  hare  dealt  with  orna- 
mental decorations  only,  yet  that  it  is 
absolutely  necessary,  in  a  decorative  point 
of  view  to  consider  the  space  left  as  weU  as 
the  ornament  placed  there.  I  remember  an 
old  tutor  of  mine  calling  my  attention  to 
this  fact.  That  was  the  first  time  the  idea 
broke  in  upon  my  mind.  He  said  to  me, 
"  That  design  is  successful,  because  the 
spaces  are  large  or  small  as  well  as  the  orna- 
ment." That  idea  had  never  suggested 
itself  to  me  before.  I  had  previoiuly  left 
the  space  to  take  care  of  itself,  and  I  only 
took  care  of  the  ornament  as  well  as  I  could; 
but  by  some  sort  of  good  luck  the  spaces 
came  larg^  or  small  in  this  instance.  I  have 
placed  here  a  number  of  circles  together, 
with  spaces  left  between  them,  in  a  sort  of 
diamond  form.  Begarding  both  circles  as 
ornaments  —  that  is,  considering  both  the 
form  and  the  ground — ^we  may  see  that  the 
ground  is  ornamental  as  well  as  the  form. 
The  space  between  those  two  leaves  is  orna- 
mental as  weU  as  the  leaves  themselves. 
Here  you  see  it  a^un.  You  see  it  also  in 
the  white  lily.  Here  you  have  the  same 
in  the  trefoil.  Here  we  have  a  number  of 
ciystals  combined,  having  a  sort  of  Oothic 
cross  between  them.  Here  is  an  illustration 
of  a  great  number  of  arrangements,  in 
which  the  whole  ground  is  the  same  form  as 
the  space.  We  can  apply  it  to  more  ad- 
vanced and  extreme  figures.  Here  the 
sround  is  exactly  the  same  as  the  form; 
tiiere  are  a  number  of  brown  leaves  as 
ornaments  and  white  leaves  as  space.  I  had 
some  illustrations  of  a  much  more  compli- 
cated character,  but  they  became  so  ex- 
tremely difficult  even  to  repeat,  that  I  gave 
up  the  idea  of  producing  mem  on  diagrams. 
In  all  cases,  however,  I  venture  to  say  that 
where  you  get  two  alike,  if  it  is  at  all  com- 
plex, you  cover  both  in  order  to  do  so;  so 
that  while  I  say,  consider  the  space  as  well 
as  the  ornament  do  not  cany  it  to  the  excess 
to  which  it  is  carried  here.  It  may  be  kept 
as  smooth  and  as  simple  as  this.  This  has 
been  used  with  the  greatest  advantaffe,  in  a 
ver7  simple  treatment,  round  the  Sydenham 
Paboo.    Bound  the  ezteiiar  70a  see  tbisge 


of  that  kind,  so  that  as  you  look  through 
the  ornament  to  the  sky,  the  sky  will  appear 
of  the  same  form  as  the  ornament  you  look 
through. 

This  is  a  feature  which  I  should  call  vour 
attention  to,  but  I  do  not  think  that  I  nave 
a  dii^am  here  which  will  illustrate  it.  I 
intended  to  have  brought  you  a  little  sketch 
to  show  you  what  I  mean,  but  I  have  not 
done  so.  This  is  what  we  ought  to  consider 
more  when  the  thing  is  to  be  repeated  than 
the  exact  form  with  which  we  are  dealing. 
For  instance,  if  I  take  a  little  ornament  of 
this  kind,  just  consisting  of  four  sets  of 
leaves  radiating  in  this  way,  and  some  little 
powdering,  I  repeat  it  thus.  What  I  wish 
to  call  your  attention  to  is  this.  Here  the 
four  meet  at  this  centre,  from  which  also 
they  are  generated.  With  a  little  care  in 
the  construction  of  the  ornament  we  can 
make  it  most  conspicuous.  Although  that 
centre  ornament  is  general  we  can  make  it 
tell  much  more  strongly.  Sometimes  it  is 
very  desirable  to  get  these  two  centres,  and 
sometimes  a  form  on  that  by  a  geometrical 
figure.  That  is  a  great  secret  of  getting  a 
pattern  to  pass  very  easily  over  tiie  wall 
when  you  do  not  want  it  to  be  very  con- 
spicuous. I  might  double  the  number ;  and 
directly  you  increase  the  number  you  decrease 
the  attractiveness  of  each.  There  is  another 
way  in  which  the  two  centres  may  be  con- 
sidered totally  distinct.  Supposing  I  have 
a  little  radiating  ornament  of  this  kind. 
You  notice  that  fdl  these  parts  bear  a  direct 
relation  to  these  centres.  These  two  corres- 
pond ;  they  belong  to  that  line ;  they  take 
the  same  range ;  but  with  a  little  manage- 
ment I  can  make  this  form  a  geometrical 
figure. 

Another  point  is  the  variation  of  the  parts. 
If  we  look  at  a  field  we  shall  see  some  large 
leaves  and  some  little  parts.  If  again  we 
look  at  the  stars,  we  see  them  vary,  and  that 
some  are  of  the  first,  some  of  ihe  second, 
and  others  of  the  third  magnitude.  Where* 
ever  we  look  around  us  we  see  parts  of 
varied  size. 

Another  point  of  very  great  interest,  but 
which  I  fear  my  time  wul  not  allow  me  to 
enter  upon  ftdly,  is  proportion,  which  is  of 
the  utmost  value  in  ornamental  designing. 
If  you  get  a  geometrical  figure,  and  oivide 
it  into  two  squares,  for  instonce  the  propor- 
tion of  4  to  8,  it  will  invariably  be  uffly. 
Supposing  I  have  a  shape  of  that  kino^  I 
would  divide  it  into  two  squares.  But  in 
fact  that  fi^pe  I  should  never  draw  for  orna- 
ment, tike  proportion  of  4  to  8  is  intolerably 
ugly.  The  proportion  ought  to  be  of  a 
subtle  character;  5  and  8  is  much  better 
and  muoh  more  difficult  to  detect;  3  to  7  is 
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better.  The  more  difficult  it  is  for  tlie  mind 
to  detect  the  proj)ortion  the  more  beautiful 
will  it  be.  You  will  remember  that  I  gave 
you  a  number  of  jfractions  last  week  as 
representing  the  arrangements  of  leaves  |^, 
J,  ^,  and  -A,  made  jfrom  the  figures  2,  3,  5, 
8,  13,  all  bearing  a  beautiful  relation  to  one 
another.  I  could  carry  out  that  idea  did 
time  permit  me.  I  was  in  hopes  of  having 
ten  minutes  over  this,  but  I  cannot  do  so. 
A  German  has  devoted  almost  a  life-time  to 
this  subject,  and  two  or  three  individuals  in 
whom  1  have  great  confidence  in  relation  to 
their  opinion  upon  art  having  fully  investi- 
gated me  same,  assure  me  that  as  regards 
the  principle  he  is  perfectly  right.  He  gives 
an  arrangement  of  this  kind  forgetting  the 
best  proportion.  *  He  calls  it  "  the  golden 
key."  Here  I  have  a  horizontal  lino  and 
there  a  vertical  one.  The  horizontal  is  just 
twice  that  of  the  vertical.  Now  that,  as 
I  have  said,  is  a  very  ugly  proportion. 
Tliose  two  are  connected  by  diagonal  lines. 

Thus  you  get  a  proportion  of  that  length 
which  is  absolutely  beautiful.  It  does  not 
matter  how  you  work  it  out. 

I  think  you  vrUl  come  to  the  same  conclu- 
sion in  relation  to  tlie  arches  which  occur  in 
architecture.  Here  we  see  a  great  arch  on 
a  short  pillar.  The  proportion  here  is  3 
and  8.  When  architecture  has  been  at  its 
lowest  ebb,  when  it  has  lost  all  that  spirit 
which  it  ought  to  possess,  and  which  it  has 
possessed,  then  we  find  the  proportion  of  4 
and  4.  That  is  always  a  mark  of  decline. 
I  could  carry  these  illustrations  out  im- 
mensely further,  but  my  time  will  not  allow 
me  to  do  so. 

I  have  to  call  your  attention  also  to  the 
class  of  curves.  "VMien  we  talk  about  them 
we  ought  to  have  some  knowledge  of  them. 
I  am  speaking  of  the  line  as  a  line,  and  not 
as  a  body  of  surface,  on  a  space  of  any  kind. 
If  you  take  a  line  which  bends — regarding 
the  line,  and  not  the  figure — it  will  bo  less 
beautiful  in  the  ratio  of  the  fewness  of  the 
centres.  There  is  a  circle  which  has  no 
centre.  Leave  out  of  consideration  whether 
the  circle  has  grandeur  or  not.  It  is  agreed 
upon  in  people's  minds  in  relation  to  art, 
tliat  of  a  line  which  is  part  of  a  cii'cle  the 
most  beautiful  of  all  is  the  curved  line. 
Take  an  ellipse  ;  we  cannot  construct  it  ^^'ith 
a  compass.  That  is  not  beautiful,  but  put 
something  in  it  and  draw  it  a^say  from  the 
centre,  with  a  piece  of  string,  and  you  get  a 
curve.  It  is  more  beautiful  than  the  ellipse 
because  it  has  two  centres.  There  are  two 
subjects  with  tvvo  centres,  instead  of  one. 
This  is  an  egg-shape,  in  wliicli  we  have  one 
end  larger  than  tlio  otlun'.  Hero  we  have 
tliree  centres  and  a  cm've.  This  is  more 
beautiful  than  the  last  instance.     It  is  only 


the  most  refined  taste  which  leads  to  thia 
conclusion.  I  simply  give  you  the  prin- 
ciples. Here  there  are  four.  That  is  struck 
with  four  centres  and  a  curve,  and  is 
more  beautiful  still.  I  can  give  you  one 
of  many  illustrations  of  the  way  in  which 
the  beauty  of  curves  may  be  shewn.  If  you 
take  a  portion  of  string,  and  a  piece  of  wood 
here,  with  a  loop  at  one  end  and  a  hole  at 
the  other,  and  let  it  fall  slack  it  will  always 
fall  into  a  beautiful  line.  It  is  all  essential 
when  studying  that  we  should  have  some- 
thing to  refine  our  tastes  with.  If  I  get  an 
instrument  out  of  tune  I  cannot  refine  my 
ear  by  it.  I  can  teU  you  as  a  fact  of  great 
interest  in  the  scientific  world  that  an  inven- 
tion has  been  brought  about  by  which  an 
instrument  can  be  timed  by  sight  more 
accurately  than  by  the  most  refined  ear.  It 
is  a  Parisian  di8cover5^  The  only  difficulty 
is  in  applying  it  so  that  any  body  can  do  it 
So  fine  is  the  adjustment  that  when  the 
most  refined  ear  has  pronounced  it  to  be  in 
time,  the  philosopher  can  determine  whether 
it  is  really  exactiy  in  time  or  not.  We  can 
only  cultivate  our  ears  up  to  a  given  pitch. 
K  you  hang  a  chain  upon  a  nail  it  will  pro- 
duce a  curve  beautiful  beyond  conception; 
you  may  study  it  day  after  day,  and  after 
the  last  time  of  study  you  will  come  to  the 
conclusion  that  no  line  can  be  more  beautiful 
That  is  a  thing  to  refine  the  taste  with.  I 
could  tell  you  of  similar  things,  which  I  may 
perhaps  hint  at  next  week ;  but  I  can  show 
you  one  other  line,  which  is  the  solution  of 
an  enigma  given  by  an  individual,  and  fcMr 
the  finding  of  which  he  gave  a  prize.  Is  it 
possible  for  two  lines  to  be  for  ever  approach- 
ing each  other,  however  the  j)roduce  is  con- 
tained, and  yet  never  to  meet?  He  con- 
tended that  it  was. 

(To  be  continued.') 


Corwspbettce. 


To  the  Editor  of  the  IIorolooicxl  Jourkau 

Sir, — Tlio  address  to  the  subscribers  to 
the  Institute,  at  the  coniineiieement  of  the 
current  year  was  deemed  by  some  too 
sanguine,  and  was  looked  npon  in  the 
**  Prosperity  Robinson"  light  as  a  mere 
flourish  of  trumpets,  but  in'esent  appea^ 
niices  indicate  that  real  progress  is  hevoS 
made,  and  that  the  Institute  is  deemed 
worthy  of  ^vhuse. 

Certain  journals — whose  unfriendly  dis- 
position has  ever  been  manifested  by  the 
publication  of  an^'thing  detrimental  to  the 
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tlia  SUl     Henoo  tlie  gmtest  mnge  yraa 
aboat  '  883  of  rh  inch. 

The  avenge  Jul^  temperatote,  ae  deduced 
from  the  OreenviGh  reoordst  is  62^;  and 
flie  teiwerahire  of  the  paat  month  has  been 
about  the  mean. 

Baiu  fell  on  20  days.  A  rain  _ 
Camden  Tovn,*  lOO  feet  abore  the  eea-Ierel, 
collected  2 '53  inches  during  the  month; 
irbich  ia  a  little  leaa  than  the  average  fall 
ia  July.  The  heavieet  fall  vae  on  the  27th, 
when  -^  of  an  inch  was  collected. 

The  winds  of  July  bare  been  etrong,  but 
not  violent,  and  the  aw  wind  has  been 
remarkably  prevalent.  Beferrin^  die  wind 
obserrationfl  at  9  a.m.  to  the  cardmal  pointa, 
ve  find  that  it  baa  been  n  on  five  days,  a  on 
14  days,  w  on  12  days.  No  wind  Btonn  of 
a  destructive  nature  has  occured ;  but  several 
violent  thunder  storms  accompanied  with 
heavy  rain,  and  occasioning  damage  in  some 
parts  of  the  country,  have  nappened.  Such 
Btoxms  are  common  to  the  summer  months. 
The  table  gives  &e  day  of  their  oocurenoe, 
and  as  I  have  not  observed  anything  pecu- 
liar connected  with  them,  no  additional 
inatmmental  observationB  appear  to  be 
neoessaiy  here.  B.8. 

St.  SwiTHm's  Day. — The  value  to  be 
placed  upon  the  popular  notion  that  if  it 
rains  upon  the  16m  of  July  it  will  do  so  for 
the  40  succeeding  days  may  be  learnt  &om 
the  following  fiurte,  £rom  the  Qreenwich  ob- 
■ervations  for  the  last  20  years.  It  appears 
that  St.  Swithin's  Day  was  wet  in  1841,  and 
there  were  23  rainy  days  up  to  the  24tb  of 
August;  IBiS,  26  rainy  days;  1851,  13 
isiny  days;  1853,  18  rainy  days;  1854, 
16  rainy  days ;  and  in  1856,  14  rainy  days. 
Li  1842  and  the  following-years  St.  Swithin's 
da^  was  dry,  and  the  result  was  in  1842,  12 


rainy  days; 
rainy  days ; 
rainy  days ; 
rainy  days ; 
rainy  days ; 


1844,  20 
1847,  17 
1849,  20 

1852,  19 
1857,  14 


tamydays;  1843,  22  rainy  days 
rainy  days;  1846,  21  rainy  days 
1848,  31  rainy  days 
1850,  17  rainy  days 
1856,  18  rainy  days 
1858,  14  rainy  days, 
;  and  in  1860,  29  liiiny  days. 
These  figures  show  the  superstition  to  be 
founded  on  a  fallacy,  as  the  average  of  20 
years  proves  rain  to  have  fallen  upon  the 
largest  number  of  days  when  St.  Swithin's 
day  was  dry. 

*  6.  J.  Symnu  Etq.,  Obferrer, 


BrttCA  «oroIos(Ml  Instftntc. 
NEW  UEMBEBS. 


The  followliiK  Oeatlomeii  ha.\t  been  ftdmiUed  u 
Uenbenof  the  Bntiih  Horological  InstitiUe  doriaK 
theput  montli :— 


EQUAnON  OF  TIME  TABLE 

Fob  &FESKBEB  1861. 


amunllM 

Dinnnee' 

■ffii' 

On*  Bam 

lppu«l11w. 

a 

0-787 

0  11-70 

0-798 

0  80' 69 

0-808 

0  49-73 

0-818 

1     9- 12 

0-827 

1  28-77 

0-886 

1  48-63 

0-846 

3     8-70 

0-852 

S  38-98 

0-858 

2  49-43 

0-864 

3  10-04 

0-870 

3  30-79 

0-874 

3  91-68 

0-678 

4  13-67 

0-881 

4  S3-7C 

0-883 

4  M-91 

0-884 

5  16-10 

0-884 

5  87-31 

0-882 

6  58-58 

0-880 

6  19-73 

0-877 

6  40-85 

0-874 

7     1-98 

0-869 

7  23-90 

0-863 

7  43-76 

0-856 

8     447 

0  848 

8  3501 

0-889 

8  45-37 

0-830 

9     S-51 

0-819 

9  Sfi-4S 

0-808 

9  45-09 

0-796 

10     4*48 

TO  COmtESPONDBNTS,  f- 

itjbr  tUt  J<mrmii  dk»U  it  ^ 
3  the  Edrob,  b^ort  lie  SSO,  at  Hit  Qgkt, 

i,  Northampton  Bqiwru,  CleriLenweU. 

NJ.— All  AdrerdKinenti  to  be  inaarted  in  tb 
Jonmal  man  be  forwarded  to  W.  Hulop,  HoDonit 
Secretaiy,  at  the  Office  U,  Noctliamptoa  Sqnan,  &d 
before  tbe  13d  «f  ttie  Uontb. 


Lioadon :  Printed  In 
b;  P.l 
ind  Publlitwd  bj  Knra  K  Cs, 
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THE   MUSEUM. 


The  want  of  a  oolleotion  of  tools,  Bpecimens  of  work,  models,  and  drawings,  illnstratiYe 
of  practical  horology,  is  much  felt  by  every  earnest  student  of  the  science.  There  are  few 
persons,  however  advanced  in  knowledge  or  experienced  in  practice,  who  may  not  learn 
something  from  others.  Much  useless  labour  may  be  saved  by  knowing  what  others  have 
already  done,  by  suggestions  developing  a  previously  existing  idea,  or  by  the  impar- 
tation  of  some  means  of  arriving  at  our  results  by  a  simpler,  more  economical,  or  readier 
method.  Nothing  can  contribute  so  much  to  this  end,  as  dipractieal  museum^  by  which  we 
mean,  not  so  much  a  collection  of  specimens  of  antiquity  or  objects  of  curiosity,  as  of 
articles  imparting  information,  by  the  illustration  of  processes,  the  developing  of  certain 
modes  of  action,  or  means  of  &cilitating  manipulation.  There  are  many  private  colIeotionS| 
more  or  less  bearing  on  the  subject,  and  most  of  us  have  been  in  the  habit  of  putting 
together  objects  of  interest.  But  it  is  especially  in  a  public  museum  that  we  must  look 
fbr  the  great  value  of  such  collections,  for  it  is  to  sudi  that  all  may  contribute,  and  each 
may  by  contributing  be  the  gainer  either  in.  knowledge  or  &me.  When  the  BamsH 
HoBOLOOiCAL  Institdte  was  founded  this  was  felt  to  be  a  most  important  point,  and 
although  it  is  generally  a  tedious  task  to  form  such  a  collection'  under  the  peculiar 
circumstances  in  which  we  are  placed,  yet  the  work  has  progressed  steadily. 

We  have  to  record  several  recent  accessions.  One  of  great  importance,  as  showing  the 
interest  taken  in  our  object  by  the  Board  of  Admiralty,  is  the  presentation  by  that  body 
of  a  second  specimen  of  chronometry.  It  is  a  Marine  Chronometer  by  Eamshaw, 
No.  364,  and  may  be  regarded  as  an  earnest  of  ftiture  gifbs ;  especially  when  we  know 
that  Fbofessob  Airy,  under  whose  superintendence  the  chronometers  of  the  British 
government  are  placed,  has  expressed  in  a  recent  letter  to  the  Honoraiy  Secretary, 
acknowledging  his  election  as  an  honorary  member  of  the  Institute,  opinions  which 
are  most  flattering  and  encouraging  to  its  well  wishers. 

There  has  also  been  presented  by  Mr.  John  Benkbtt,  a  Japanese  dock,  curious  as 
being  a  miniature  copy  of  De  Vic's  old  movement  of  1364.  We  have  one  of  Payne's 
Pedometers,  and  a  (Rowland's  Spherical  Compass,  presented  by  Mr.  E.  D.  Johi^son.  A 
most  exquisite  specimen  of  Mudge's  Marine  Chronometer  with  his  remontoir  escapement, 
purchased  by  the  Council.  An  Escapement  of  Emery's,  presented  by  Mr.  Blackie,  and 
the  Pendulum  Spring  Gauge  by  Mr.  Styles,  described  in  the  present  number,  with  two 
Ihiplex  Wheel  Swing  Tools,  and  a  Qtiuge  for  Testing  the  Strength  of  Pendulum  Spring 
Wire,  by  Mr.  Mylne. 

it  would  be  of  considerable  advantage  if  a  collection  of  specimens  illustrative  of  each 
branch  could  be  brought  together.  For  instance,  take  watch  jewelling:— how  many 
finishers,  escapement  makers,  or  manufacturers,  know  anything  of  the  peculiar  processes 
of  watch  jewelling  ?  But  if  the  tools  used,  and  the  materials  in  their  various  stages,  could 
be  brought  together,  a  great  deal  of  information  could  be  obtained  at  a  glance.  These 
are  also  many  tools  in  the  possession  of  some  escapement  makers^  the  existence  of  whicb 
is  unknown  to  many,  but  which  might  suggest  important  improvements  if  capable  of 
acoess  to  those  more  immediately  oonoemed.  We  are  empowered  to  statCi  that  to  render 
the  ooUection  more  extensively  availaUoi  it  is  the  intentioa  of  tho  Museum  Oommitteei  to 
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publish  oooasional  descriptions  of  the  more  interesting  and  useM  specimens  which  may 
be  committed  to  their  charge. 

One  subject  to  which  the  attention  of  the  Committee  has  been  directed,  is  that  of 
a  Standard  Horological  Gauge.  Some  little  time  since,  with  the  consent  of  the  Oomioily 
they  sent  out  a  circular  calling  the  attention  of  the  Trade  and  others  to  the  matter. 
Numerous  responses  to  that  appeal  have  been  made,  and  various  speeimensi  hoOk  tnm 
home  and  abroad,  have  been  contributed  either  in  the  form  of  the  gauges  themislfiBi, 
models,  or  drawings.  Sufficient  material  has  in  fact  come  to  hand,  to  fimush  solgaotiir 
thought  and  developement;  and  they  are  therefore  now  engaged  in  drawing  up  fliairXSnt 
Paper  or  Beport,  in  which  they  propose  to  embody  descriptions  and  detaik  of  the  moftodt 

■ 

of  measuring  which  have  thus  come  under  their  notice.    Very  soon  afber  the  iasoe  ot  tt0 

circular,  amongst  others,  M .  Orossicann,  of  Olashlille  in  Saxony,  forwarded  •  nfataUa 

paper  descriptive  of  the  eystem  of  measurement  adopted  there,  accompanied  hj 

of  their  gauges.    This  has  just  been  followed  by  a  present,  on  the  part  of  that 

to  the  Museum  of  two  most  beautifully  constructed  instruments.    Mr.  BobbbtSi  0JL|  of 

Manchester,  has  also  confided  to  our  charge  three  gauges,  one  of  which  is  1}i6 

Gauge,  the  fimdamental  principle  of  which  will,  probably,  bo  found  of  grast. 

as  being  applicable  in  a  variety  of  ways.     Connected  collaterally  with  the  pximaiy  olgect 

of  the  Ghiuge  Committee,  the  subject  of  Angular  Gauges,  or  tools  tov  meaHaring  Vfjim, 

has  been  brought  before  them,  and  a  New  Lever  Escapement  Sector  by  Mr.  Tnxon  has 

been  submitted  to  them,  a  notice  of  which  has  been  published  at  once,  as  tonohiiig  ^qpn 

a  question  of  the  greatest  importance  in  the  constructive  improvement  of  escap^meBti. 

Since  the  above  was  in  type,  we  have  been  favoured  by  an  inspection -of  anoUisr 

beautifdlly-executed  Gauge  for  similar  purposes,  by  Mr.  J.  F.  Cole.    We  hope  to  be  aUe 

to  get  the  necessary  engravings  executed  in  time  for  insertion,  with  that  gentleman's  own 

description,  in  the  next  number  of  the  Journal.    In  the  meanwhile,  we  may  state  that 

the  instrument  is  intended  to  measure  the  angle  of  the  pallet  plane,  and  being  then 

damped,  it  gives  the  distance  and  size  required. 

W.  mSLOP,  Chairman, 

Museum  and  Gauge  CommitUe. 


BEETHOUD'S  DESOEIPTION  OP  HIS  MAEINE  TIME-KEEPEB,  No.  8. 

TBAirSLATED  7B0X  HIS  <<  TBAITB  DES  HOROLOGES  MABnOBS." 

JParis,  1773.     Chap,  x.  page  271. 

{ConHmiid  from  page  9.) 


Plate  XVm.    {I^.  2.) 
Plan  of  the  ChranameteTf  No.  8. 

I  have  disposed  in  this  Flan  of  the  Chro- 
nometer, all  that  belongs  to  the  movement, 
wheelwork,  pillars,  briq^,  rollers,  even  to 
the  position  of  the  holes  for  the  pillar,  feet, 
pivots,  &c.  made  in  the  plc^s. 

By  this  means,  a  plan  well  distributed, 
fJEMilitates  much  the  execution  of  a  machine, 
for  it  is  by  its  aid  alone  it  is  possible  in  some 
wav  to  imitate  a  complex  machine. 

A,  is  the  opening  made  ia  the  dial-plate 


to  see  the  hours  engraved  on  the  hour-dial, 
borne  by  the  first  i;meel ;  a,  the  index  bonie 
by  the  plate  to  indicate  the  hour.  B,  is  a 
portion  of  the  eccentric  minute  dial  to  the 
mrge  dial;  C,  is  a  portion  of  the  dial  for  the 
seconds  concentric  with  the  large  dial ;  D,  is 
the  large  wheel  of  the  circular  plate  of  the 
hours,  this  wheel  has  240  teeth ;  E,  is  the 
ratchet  of  the  auxiliary  spring,  it  has  150 
teeth ;  F,  the  ratchet  of  the  dick,  it  has  100 
teeth;  O,  is  the  size  of  the  cylinder  or 
barrel,  the  line  3,  e,  represents  the  oords  of 
the  weights,  which  passes  over  the  diieodon 
pulley,  Cf  if  supported  by  the  two  Iftfle 
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bridges,  I,  2.  The  largie  irlieel  (tf  the 
barrel  t>  jeosxs  into  the  mmnte  pinion  #; 
the  circle  B,  repreBcnto  the  minate  wheel,  it 
hoB  160  teeth ;  and  the  pinion  «  has  20. 

The  wheel  B  gears  or  drives  the  pinion 
/of  20;  this  pinion  bean  the  little  or  middle 
wheel,  H  of  150;  this  wheel  gears  into  the 
pinion  y  of  20,  which  is  that  of  the  seoonds  ; 
it  bears  the  escapement  wheel  I  of  30  teeth; 
which  acts  on  the  cylinder  A,  with  ruby 
pallets ;  the  axis  of  which  bears  the  ratchet 
wheel  L,  which  gears  into  the  pinion  of  the 
balance  /. 

M,  N,  0,  are  the  friction  rollers  of  the  ba- 
lance; and  m,  n,  o,  their  bridges ;  the  bridge 
m,  of  the  roller  M,  is  fastened  by  two  screws, 
because  its  feet  have  a  play»  in  order  to  be 
able  to  remove  them  from  or  make  them 
approach  to  the  centre  of  the  balance,  to 
ta£e  away  or  give  play  to  the  pivots  of  the 
balance  between  the  rollers. 

F  ^  is  the  suspension  bridge  of  the  ba- 
lance. 

r,r,P,  are  tho  pillars  of  the  little  roller 
frames;  0,0,0,  the  three  large  pillars  of 
the  second  fiune  of  the  regulatOT  or  balance ; 
R,B,B,B,  the  four  pillars  of  the  first  frame, 
whidi  is  that  of  the  wheel-work ;  S,  8, 8,  the 


tluee  piUan  of  the  third  frame,  which  is 
that  of  the  weights. 

The  little  circle  j,  indicates  the  true  posi- 
tion where  the  end  of  Uie  cord  of  the  weights 
ought  to  be  hooked,  so  that  the  lines  may 
be  parallel  to  the  weight  in  the  centre  of  the 
frame,  and  may  descend  freely  without  fric- 
tion against  the  pillars  ;  the  point  d,  is  that 
through  which  the  cord  descends. 

The  holes  or  little  circles,  r,r,r,  mark  the 
position  of  the  feet,  pierced  in  all  the  large 
plates  to  adjust  the  caliper  or  plan  above, 
and  ^eaiee  the  plates  for  the  parts  of  the 
chronometer  in  meir  true  position. 

The  little  circles,  *,«,*,  indicate  likewise 
the  position  for  the  feet,  pierced  through  the 
large  and  small  plates,  for  the  holoa  of  tho 
rollers.  T  is  the  dick,  which  keeps  back 
the  auxiliary  ratchet,  in  order  that  the  spring 
which  this  ratchet  bends  may  keep  the  chro- 
nometer going  while  it  is  bemg  wound. 

The  circles  T,  T,  re|ireBent  the  site  of  the 
balance;  the  exterior  line  marks  at  the  same 
time  the  aiie  of  the  balance  and  the  size  of 
the  little  roller  platea;  the  little  plat«s  for 
rollers,  D,D,  {JIf-  I),  have  been  diminished 
for  the  passage  of  MM  mights  or  masses  of 
the  balance. 
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Plate  XIX.     {Fig,  2.) 
Mechnnism  of  the  Compensation, 

Tlie  £i{^re  1  shows  the  plan  of  the  me- 
chanism of  the  compensation  under  the  third 
plate  ;  A,  A,  is  the  under  side  of  the  third 
large  plate,  which  I  call  the  compensation 
plate ;  a,  a,  a,  are  the  holes  for  the  pillars 
of  the  frame  of  the  weights ;  h,  c,  d,  are  the 
bridges  of  the  roUers,  these  bridges  carry 
ihe  steel  plates ;  e,  e,  e,  or  smaU  bars  to  re- 
oeive  the  ends  of  the  pivots  of  the  rollers, 
and  to  avoid  the  friction  of  these  pivots;. 
the  bridge  i,  bears  two  friction-tight  screws 
to  serve  to  fix  this  bridge  solidly  when  one 
has  given  a  convenient  play  to  the  axle  of 
the  balance  between  the  friction  rollers. 

The  large  bridge  B,  carries  the  frame  of 
the  compensation  by  means  of  the  cross- 
piece  D  of  this  frame  which  is  fixed  by  two 
screws  against  the  upright  of  the  bridge. 

The  bridge  B,  D,  serves  at  the  same  time 
to  sujiport,  while  rolling  on  its  two  pivots, 
the  large  compensation  lever  E,  moveable 
in/ (as  seen  in  perspective,  Jig,  2) ;  the  little 
arm  F  of  this  lever  carries  a  steel  pin,  ter- 
minating in  a  cap,  g,  which  leans  against  a 
piece,  also  of  tempered  steel,  and  borne  by 
the  extremity  of  the  brass  rods,  from  the 
middle  of  the  compensation  frame  C,  D.  By 
this  disposition,  although  the  rods  have  a 
little  play,  their  action  on  the  lever  or 
arm  F,  is  continually  acting  at  the  same  dis- 
tance from  the  centre/. 

The  end  G,  of  the  great  lever  E,  G,  {fig,  1), 
is  ready  to  act  on  the  screw  of  the  box  ♦, 
borne  by  the  arm  /,  of  the  curb  pins  JET,  f ,  l, 
(see  these  fli)iral  curb  pins,  in  perspective 
Jig,  3)  ;  by  this  means  the  dilatation  or  con- 
traction of  the  compensation  frame  makes 
the  curb  pin  H  turn  about  the  centre  of 
the  spiral  I,  L,  and  elongates  or  shortens 
the  spring  the  requisite  quantity  for  the 
compensation. 

The  little  bar  m  {Jig,  1),  borne  by  the 
bridge  M  of  the  curb  pins,  carries  a  straight 
spring  which  acts  by  pressure  against  a  knob 
near  the  centre  of  motion  of  the  mechanism 
for  altering  the  place  of  the  curb  pins,  and 
compels  the  end  of  the  screw  i  to  bear 
against  the  end  of  the  great  lever,  and  con- 
sequently force  the  arm  F  of  this  lever  to 
Eress  continually  against  the  end  of  the 
rame  and  follow  its  motions. 

P  is  the  arm  of  the  index  O,  which  marks 
on  the  graduated  limb  N,  the  space  or  path 
traversed  by  the  spiral  curb  pins. 

Tlie  exterior  end,  L,  of  the  si)iral  is  fixed  by 
a  pin  w,  to  a  moveable  stud  0,  which  is  fixed 
upon  the  plate  by  a  screw,  when  the  spiral 
lia»  token  its  free  position. 


The  spiral  is  placed  in  an  aperture  in  the 
thickness  of  the  plate,  A^  A|  in  order  that  it 
be  right  against  tiie  finction  rollers,  and  ihat 
^e  action  may  have  less  efieot  on  fliese 
rollers ;  since  ^e  plate  beixijg  thus  pieroed, 
we  cannot  make  the  mechanism  of  me  curb 
pins  work  in  the,slate  itselfl  It  is  ftr  this 
reason,  that  P  and  M  form  a  double^  bridge 
or  frame  for  the  upper  and  lower  pivots  of 
the  medianism  of  me  (see^S^.  3,  Plate  zix.), 
curb  pins;  the  bridjg^  P,  fixed  to  tlie  plate 
by  the  screw  1,  with  steady  pins,  receives 
.  tiie  pivot  of  the  spiral  curb  pins  at  Hie  side 
of  the  plate ;  and  the  bridge  M,  attadied  on 
the  former  bridge  P  by  the  screw  2,  and  two 
steady  pins,  bears  the  other  pivot  of  the 
mechanism. 

The  bridge  B  of  the  large  lever  E,  F,  0, 
bears  at  its  extremity  a  plate,  D,  attadied^by 
the  screw  3,  on  the  end  of  tlie  bridge  B, 
this  plate  held  by  strong  steady  jpins  serves 
to'bear  ihe  hole  /  of  the  pivot  of  tlie  great 
lever;  and  by  removing  mis  plate,  one  can 
disidount  the  lever  without  dlnnounting  the 
frame  or  the  bridge  which  supporte  it. 

The  screw  4  fixes  the  bn^^ge  B  on  the 
plate  A,  A,  by  means  of  two  strong  Soet,  it 
oeing  essential  to  render  all  this  pfot  of  the 
compensation  perfectly  immoveable. 

The  dotted  circles  0,0,0,  mark  the  situ- 
ation  of  the  friction  rollers,  and  their  inter- 
sections ;  it  is  between  these  rollers  that  the 
axis  of  ^e  balance  passes  through  the  aper- 
ture made  in  the  plate  for  the  spiral. 

B,  B,  B,  are  the  ends  of  the  pivoto  for  the 
pillars  of  the  little  frtune  of  the  friction 
roUers. 

The  Jig,  2,  represente  in  perspective  the 
large  lever  of  the  compensation;  a,  is  the 
pivot  which  works  in  me  plate,  and  h  that 
which  works  in  the  plate  of  the  laxffe  bridge 
of  the  frame ;  F  is  the  little  arm  formed  of 
the  same  piece  as  the  axle ;  g  is  the  pn  ter- 
minated in  a  kind  of  knob  or  cap  to  bear 
against  the  projecting  end  of  the  rods  at  the 
middle  of  tne  frame ;  this  pin  enters  in  a 
hole  made  like  a  pallet  or  arm,  F,  and  is 
rivetted  te  it ;  G  is  the  great  lever,  the  tem- 
pered steel  end  of  which  acts  upon  tlie  screw 
of  the  mechanism  for  giving  motion  te  the 
curb  pins ;  the  cannon  or  cynnder,  ^,  of  this 
lever,  is  forcibly  thrust  upon  the  arbor  or 
axle  a. 

It  is  very  essential  that  the  friction  of  Ihis 
pipe  upon  the  arbor  should  be  very  strong, 
so  that  they  cannot  turn  separately  the  one 
without  the  other. 

Fig.  3  represents  the  mechanism  of  the 
curb  pins,  seen  in  ])erspective ;  the  pivot  tf, 
works  in  tlie  lower  bridge  P  {Jig.  1),  andtbat 
of  h  in  the  bridge  M ;  c  shows  the  curb  pns, 
the  box  d  of  ^^ich  moves  upon  the  aim  t} 
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bein^  fixed  thereon  by  the  screw  •;  the 
box  •  likeirffle  nores  «poa  ike  §arm  /,  and  is 
ftBidtiienoii  bYthe  screw  2,  this  box  carries 
the  screw  3,  the  end  fn  of  which^  serves  to 
bear  a^^ainst  the  sreat  lever  of  oonrpeneetion ; 
it  is  this  screw  wnich  is  thrust  (friction  Ijjdbt) 
mK>n  its  box  that  is  emjj^ojed  for  regiflaBng 
the  watch  approximatebr.  1i  has  been 
shewn  in  853,  that  Ais  box  {  is  moveaUe 
nix)nflie  arm  /,  inorder  to  find  promplfyihe 
point  of  oompensatian ;  jp,  o,  is  the  arm  of 
the  index  itself^  whidh  marks  n|xm  the 
limb  N  {fy.  l)y  the  amount  of  the  motion 
of  the  evrb  pins,  when  the  watdi  has  nndjBtr- 
gone  a  change  of  tempenttore. 

9fihe  Com  0mi  Stud  p/fhe  Spina. 

We  h«ve  seen  in  the  tank  ftaet,  im  treating 
of  the  spiral,  how  nwnprtri  tt  is  iiiat  Ms  iaro 
ends  be  solidlv#aed,  wmd.  Aat  apfyerthsless 


One  can  see  the  pin  and  collet  of  the 
sjhmI,  Fkte  xx,  fy.  587,  and  their  descrip- 
tion at  the  end  of  chap,  xiii.,  describing 
chronometer  No.  10. 


Egaet  Dimmsiom  o/M  the  Parte  of  (he 
Chnmometer,  No,  8. 

Elevation  of  the  Chronometer  all  col- 
lected:— 


the  spiral  shotud  be  in  a  pvCMtilT  Aee  etate 
and  npt  strained.  %  aoowiiplMn  tUs  «nl, 
in  my  §mt  marine  chrononiator,  it  iias  been 
seen  tkat  the  inner  «id  4b  held  trf  iwo  ssrows 
in  a  hM  of  vice,  of  4ie  same  ««nr8  «s  the 
BpiraL  These  disps  are  broaglit  togelktr 
by  means  of  two  sovsws;  the  inner  end  was 
wo  in  like  manner  dipt  by  the  aasM  BObsans; 
4ie  lane  dimensions  of  this  duwaoaeter 
had  rendered  it  eainr  to  dbtam  this  excellent 
oonstmotion.  The  chronometer  which  I  made 
8abse<|nently,  not  being  ao  largpe  ser  the 
spiral  «pring  so  strong,  I  thought  ikaX  it 
would  soffice  to  pin  them  m  nke  we  do 
those  of  watches  by  the  pressure  of  the  pin. 
I  was  soon  obliged  to  abandon  this  praotioe, 
very  good  for  watches,  but  was  wor&  no- 
thing %x  marine  chronometera ;  idl  the  diil- 
culty  was  to  app3^  the  same  ooostmclMMi  to 
the  marine  chronometers,  and  it  is  what  I 
have  hi^ily  accomplished  for  No.  ^,  and  in 
a  simple  manner,  but  there  remains  alffl  a 
perfemen  to  be  given  to  the  spiral  stud. 

I  had  observed,  that  however  trifling  the 
deviation  might  be  of  tiie  spiral  from  a 
straight  line,  yet,  that  on  pinnmg  in  the  ex- 
terior end  of  the  qnral,  one  of  the  ends  or 
aides  of  the  spiral  pin  became  elevated  or 
depressed,  so  that  in  pinninff  in,  the  spring 
was  strained,  and  tlie  osdUations  were  in 
conseauence  less  firee.  I  had  removed  this 
difBcmty  by  filing  awav  the  under  side  of 
the  mn  sufficiently,  so  tnat  the  under  part  of 
the  Litter  should  bear  flat,  when  the  length 
of  the  i^iral  should  have  been  ascertained ; 
but  this  operatioa  was  never  so  exact  as  I 
desired  it  to  be,  and  it  was  necessary  in 
order  to  determine  it  by  a  number  of  trials 
which  I  did  not  like.  To  ward  off  this 
defect,  I  attached  four  screws  to  the  basis  of 
the  stud,  which  served  to  level  it,  this  I 
found  to  succeed  very  well. 
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Indies.  Lines. 

Xhe  total  height  of  all  the 
frames  over  the  dial  plate  13 

Steel  pillars  of  the  frame  of 
weights    .  .  .10 

Height  of  the  bridges  of  the 
plate  of  weights  ^ 

Descent  of  the  weights 

Size  of  the  steel  pmars 

Pivots 

The  puUeys  of  the  weights 
(in  diameter) 

Pivots  (in  diameter) 

Tbiclmess  of  the  plate  bear 
ing  the  steel  pillars 

Plate  of  the  weights     • 

Large  frame  of  the  regula 
tor  (pillars  in  hdght) 

Small  mme  of  the  regula- 
tor (pillars  in  height)  ^ 

Height  of  the  suspension 
bridge  of  the  balance, 
measuring  from  under- 
neath* comprising  the  lit- 
tle oodk    ...  23 

Frame  of  the  movjement      .  13 

Thickness  of  the  dial  plate .  H 

The  diameter  •  .6      6^ 

The  others        •  ..66 

Meehaniem  ^f  the  Compeneatton. 


10 
6 

5 

0 
6 

4 

15 

u 

H 
1 

21 
15 


les* 


14-76 

11-20 

2*68 
8-54 
0-53 
0*35 

1-33 
•033 

•133 

•ow 

1^67 
1*33 


204 
1-55 
•133 
6-96 
6-84 


Height  of  the  bridge  of  the 

laroe  lever,  taken  from 

uncLemeath   <  •      • 

Size  cf  the  cross  bar  of  the 

frame 
Lenffth  of  the  frame  outside 
Thickness  of  the  rods  (16 

rods  in  number) 
Lai^  lever  of  the  compen- 
sation point  of  contact     • 
Pivots  .  .  .      • 

Little  arm  of  the  large  lever 

from  the  centre  • 
Thickness  of  the  staff 
Little  lever  of  the  oompen- 
sation  is  concentric  to  the 
balance,  tfia  arm  which 
communicates  to  the  lar^ 
lever  carries  a  box  m 
which  the  tangent  screw 
is  distant  from  its  centre  . 


French 
Inches.  lines. 


EnRUflh 

kOS. 


Engli 
Indu 


H 

28 
4 

lA 
30 


m 

2i 


2i 


2-62 

2-49 
7-3 

-118 

2-67 
•067 

•26 
•222 


.222 


20 
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French 
Inches.  Lince. 


Height  of  the  axle  of  the 

little  lever 
Distance  of  the  curb  pins  to 

the  centre  of  the  axle 
Pivots 


11 


7 


Engliflh 
IndkM. 

•976 

•355 


Dimensions  of  the  Spiral  Stud. 

Franoh 
IndiM.  lines. 

This  stud  is  of  brass ;  but  it 
ought  to  be  of  tempered 
steel,  like  those  of  No.  6 
and  7,  by  reason  that  the 
spiral  having  its  turns 
veiy  close,  it  leaves  but 
little  thickness  at  the  end 
of  the  chops  or  vice. 

The  foot  ought  to  be  this 
size   .  ...  6^ 

Length,  not  comprising  the 

vice  (mac^hoire)    .  .  9 

Length  of  the  miachoire      .  2 

The  height  ought  to  be  pro- 
portioned to  the  breadth 
of  the  spiral,  which  is  3 
lines. 

A  spiral  of  2j^  lines  would 
be  better. 

Then  the  machoire  will  have 
in  height  about  4  lines. 

Thickness  .      .  2^ 

The  mortise  has'      .  .      '      1 J 

The  four  screws  borne  by 
the  foot,  to  koei)  it  level 
so  that  the  spiral  does  not 
warp,  are  of  orass,*  so  that' 
it  does  not  mark  the  plate, 
and  are  tapped  in  the 
screw  plate  No.  10  of  the 
above  as  aforesaid 

The  spiral  is  marked  No. 
15,  its  breadth  1^  lines 
(ought  to  be  2^  Imes  for 
size),  length  in  all  1 1 
inches,  it  acts  only  about 
9^  inches  having  18  lines 
from  the  spiral  pins  to  the 
end,  its  weight  25  grains, 
the  point  where  it  is 
pinned  in  at  the  stud 
makes  7^  turns,  at  this 
point  its  dimeter  is  8^ 
fines. 

The  distance  of  the  point 
where  the  spiral  is  fixed 
to  tlio  stud  fipom  that 
where  ihe  curb  pins  act 
is  5i  lines  or  nearly  80 
degrees. 

Thickness  of  spiral       .      •  ^ 


English 
In&es. 


577 

8 
178 


361 

10 


33i 


13 

28 
H 

23} 


3 
2A 


lA 


Movement,  or  JTheel-worL 


Large  wheel  of  the  cylinder 
240  tee^  diameter  . 

Thickness    .  •  • 

Thickness  of  the  ratchet  of 
the  auxiliary  spring . 

Diameter  (has  150  teeth)    . 

Auxiliary  spring,  same  oia- 
meter  as  the  ratchet  of 
the  dick. 

Thickness    . 

Breadth 

Ratchet  of  the  click 

Thickness  (has  100  teeth)  . 

Diameter  of  the  cylinder 
without  the  grooves  .      > 

Height  without  comprising 
the  edge,  contains  three 
turns  of  ihe  cord 

Size  of  the  steel  arbor  at 
the  small  end      .         ^  • 

Size  of  the  cannon  on  which 
is  adjusted  the  cylinder  . 

Size  of  the  pivot  at  the  side 
of  the  square  of  the  re- 
montoire  . 

The  other  pivot 

Size  of  the  socket  on  which 
is  adjusted  the  hour  dial . 

The  mmute  wheel  (has  160 
teeth) 

The  thickness  . 

Its  pinion  (20  leaves) 

Mie  pivot  which  bears  the 
minute  hand 

The  other  pivot  .       . 

Little  middle  wheel  in  dia- 
meter (has  150  teeth) 

Thickness    . 

Its  pinion 

Its  pivot      .  .  » 

Steel  escapement  wheel  dia- 
meter (has  30  teeth) 

Thickness    . 

The  pivot  carrying  the  hand 
of  the  seconds 

The  other  pivot 

The  balance  wheel,  160. 

Arc  of  the  escapement,  20 
degrees. 

Balance,  80  degrees. 

Thickness  of  the  wheel 

Its  pivots 

Exterior  diameter  of  the  es- 
capement cylinder     . 

Regulator, 


The  balance  (diameter  of)  .         55^ 
Thickness         •  <•      •  l|^ 


3-25 


2-97 


2^49 


2^04 


155 


133 
118 


19A 

4 


18 
Ift 


1-72 


20 
18 


H 


4  . 


4*9i 


'Oer.  }•  iMt)  -^ 
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,  Breadth  of  the  rim  of  thei'^*^^'^:^^- 

balance    .  .  .  2^ 

Breadth  of  the  centre  or 

ball  of  the  balance    . 
Thickness   • 
.  Breadth  of  the  cross  pieces 

at  the  extremity 
Weight  of  the  bsJance  3  oz. 

IJ  gros.  27  grains=1037 

troy  grains. 

Axle  of  the  Balance. 

Trench 

Diameter  of  the  plate  which  ^^  ^^'^' 
carries  the  balance    .       .  6|^ 

Size  of  the  plate  for  the 
jewel  holes  of  the  balance  2^ 

Size  of  the  axle       •  .  H 

Kyotfl  •  •  .      .  \i 


Bngliah 
Indies. 


712 


185 


TSnglinh 
Indies. 

•6 


124 


Eothri. 

niches.  TJwAa- 

The   three  friction  rollers 

(diameter  of)       .  .  28^^^ 

Each  roller  mounted  on  its 

axis  finished  aad  polished 

weighs  3  gros.  18  grains 

=  192  troy  grains. 
Height  of  the  piUars  for  the 

frameof  the  rollers  .      •  ^^ 


Bocliflh 

Tf|^fML 


2*53 


NoTB.— In  the  plaD  that  I  hare  giren  of  this  Chro- 
nometer, the  balance  wheel  is  traced  rerj  small,  so  that 
it  passes  at  the  side  of  the  arbor  of  the  seconds  wheel, 
and  prefents  the  necessity  of  a  cock  which  one  most 
have  been  employed  as  in  No.  S,  to  let  it  pass  under- 
neath Uie  arbor  of  the  balance  wheel 
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{Concluded  fnm  page  12,} 


This  is  the  solution  of  the  enigma.  Of 
oonrse  you  may  guess  that  there  is  extreme 
subtlety  in  a  thm^  of  this  kind,  which  is 
more  a  delusion  man  any  thing  else.  It 
ifl  a  sort  of  cheat.  This  is  a  horizontal  line 
of  given  quantity,  it  does  not  matter  what. 
We  diyide  that  into  equal  distances  and 
this  is  the  effect.  We  divide  that  again 
into  half  the  distance,  say  six  inches,  tibien 
half  that  again,  three  inches;  then  half 
again,  one  and  a  half  inches.  It  does  not 
matter  how  lonff  you  may  go  on  there 
must  be  some  distance  remaining.  This 
line  touches  this  apex,  and  is  very  beautiful. 

Inasmuch  as  a  plant  never  developes  itself 
upwards  and  downwards^ — ^that  is  it  has  not 
steins  down  in  the  ground  as  well  as  above — 
so  in  ornamental  decoration,  they  should 
never  be  represented  both  ways.  To  my 
mind  the  representation  of  a  plant  growing 
both  ways  is  the  perfection  of  u^iness.  In 
nature  it  is  an  impossibility.  Here  it  has 
two  distinct  leaves  but  that  is  another  mat- 
ter all  together. 

What  wo  ouu^lit  to  regard  in  ornamenta- 
tion is  the  relation  of  the  form  to  the  object 

loade.    Eyexy  thing  If e  do  in  muufimtatum 


ought  to  bear  the  most  critical  inspection  in 
this  respect.  If  we  fiilly  considered  in  all 
cases  the  circumstances  of  the  article  before 
we  designed  it,  it  would  convey  all  the 
thoughts  and  results  which  we  had  arrived 
at.  The  Q^rman  Professor  Semper  says, 
that  it  is  only  necessary  for  us  to  have  the 
water  vessels  of  any  nation  to  discover  its 
history  to  a  great  extent.  You  may  think 
that  statement  is  rather  stretching  the  point, 
but  there  is  some  truth  in  it.  I  do  not  pre- 
tend to  say  that  one  of  our  wicker-work 
jugs  would  convey  any  fair  idea  of  the 
lui^ry  of  our  nation.  To  show  how  tax 
some  of  the  nations  of  antiquity  have  sur- 
passed us  in  considering  these  matters  I  may 
take  as  illustrations  two  water  vessels.  Here 
is  a  Qreek  one  and  there  is  an  Egyptian 
specimen.  How  much  can  we  learn  of  the 
respective  histories  of  those  people  from  those 
vessels?  Let  us  examine  their  cases.  The 
handle  of  the  one  is  made  under-hand,  and 
to  hang  from  the  hand.  The  Egyptians,  as 
you  known,  had  to  fetch  their  water  from 
the  river  Nile.  The  bank  being  above  the 
water  the  person  fetching  it  was  obliged  to 
tio  9k  irtring  to  the  vesddi  and  to  thiow  it 
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into  dke  Txnr.    Now  we  con  see  wty  it  wu  Tcational ;  tlie  pnrelr  mental    ptodaotioB, 

made  in  a  shape  wUch  would  not  enable  it  wMch  periuLps  u  ^le  higlwt  mm  «f  at 

to  vtand.     U  it  liad  been  made  like  a  wash-  The  more  the  mind  loses  example,  tmA  gab 

mg  tub  it  would  have  floated  down  tlie  wisdom  from  the  teendiing  of  &at<u«,  md 

stream.    This  form  was  very  convenient  to  ^wn  nses  to  &e  exalted  petition  vliicb  man 

carrf,  and  it  enabled  the  pereoa  to  conduct  ie  called  to  rise  to  of  prodadng  Uke  bowtj 

the  mouth  to  the  water,  and  prevent  it  &om  vitb  nature,  that  ia  the  highevt  finm  of  vt 
slipping  over.     Our  pails  on  the  contrary, 

are  widest  at  the  top,  and  it  becomes  neces-  

sary  to  put  in  a  board  that  it  may  not  slip 

over.    Here  again  you  see  the  shape  of  the  PENDULUM  SPRING-  GAtTOE. 

Greek  water  vessel,  which  is  not  at  all  like       mi,„    *„ii™^ i,a*™     .».,«« u.-   . 

the  other.     It  stands  very  easily.     In  this  .^J°^T^  ,}StL.T^^E^^t,^ 

case  the  mouth  is  to  be  conducted  in   a  ?P'>^^  «f  ^?-^fJ^  teSfltSf 

manner  altogether  different  from  the  other.  ^fS^T'"*-^  Y  ^efo™  Jte  Oonmnlrffte 

How  did  tKreeks  get  their  water?   From  ^^%   ?^\^™  ^*  S^S^  5  J?! 

the  drippings  of  the  locks.     It  is  diaped  so  ?«^  '\  *°F*^!f  '"^ftlT^'^^j'  S 

aatooXctasmuchwatoraspoeaibl^femi  "^^*"'*^  %^'>    mfbnaation    pf    m 

therocks.    Here  is  a  vessel  of  great  capa-  "aders.— J!J).  M.  j . 

d^i  bat  it  is  wider  at  the  top  thsa  at  the  ^  ^j^  ^r^^j  ,^  fj^  fforohgical  JmUM». 

bottom.     The  people  were  accustomed  to  « 

carry  them  on  their  heads.  When  the  weight  '**■  Central  Street,  King  Sqnan.  &C 

is  at  the  bottom,  as  it  would  be  in  this  foim,  QsSTLSites,  —  I  herewitli  be^  ctf  jooi 

you  can  balance  it  with  the  greatest  ease,  aooeptanoe  of  one  of  my  PendiJnm  Of^% 

Bee  how  much  instruction  is  conveyed  in  Gauges,  to  be  placed  in  the  Mtiaenm  of  ^ 

the   simple  form  of  a  water  veseeL     How  Institute. 

nicely  both  people  considered  the  drcum-  In  so  doing,  allow  me  to  slata  ilie  object 

stances  of  their  country  in  the  formation  of  for  which  it  is  Intended.    It  is  to  introaaee 

these  vessels.      Our   wator  vessels    would  into  the  trade  a  more  improved  method  of 

convey  to  posterily  very  little  notion  of  the  flpringnnglever  watches.    Any  finisher  Iraowi 

way  in  which  we  get  water  ^m  our  wells,  that  there  is  sot  any  difficulty  in  galtiag  t 

either  by  the  Ufp  or  any  part  of  them.    I  soodroring,  bathe  isalaoawaretlier«isiio 

do  not  say  that  they  were  limited  to  that  aependence  to  be  placed  in  tlie  wire,  Mii 

form  exacdy.  there  is  therefore,  frequently  a  great  dsil 

Extravagance  is  as  loathsome  in  onuunen-  of  time  lost  in  applying  the  apring  to  ths 

tation  as  it  is  in  taiy  thing  else.    Thousands  watch. 

who  have  visited  St.  ITames's  Hall,  will  re>  Again  it  is  well-loiown  &at  the  fiaishir 

member  that  the  great  arch  which  spans  the  frequently  plants  the  spring  too  lng«  ortao 

orchestra  is  perfectly  plain.    By  its  contrast  small. 

with  the  more  richly  decorated  parts  it  adds  It  is,  therefore,  to  remedy  Aoa>  dtinb 

immensely  to  the  beauty  of  the  building.  that  I  have  brought  this  tool  bafsn  ynv 

The  mode  of  treatment  of  the  object,  as  I  notice,  and  in  so  doing  I  have  paid  a  gnat 

have  before  intimated  is  an  important  point  deal  of  attention  to  its  oonsbrtictuNt.     I  uvs 

for    consideration.      It    should  be   purely  commenced  supplying  to  the  Trade  balsasM 

natural,   such    as  is  represented   in  theee  and  springs  so  adjusted  to  eadt  oAar  M  to 

diagrams.    The  early  development  of  the  perfcsm  correctly.    Bat  in  Older  to  Moy 

eldw  with  the  buds  bursting  m  spring  wiU  out  my  plan  it  is  neceossiy  tliat  tlie  filiiihv 

make  no  bad  Gothic  hanging  for  a  t^nroh  should  plant  the  spring  OOTreoQy  aa  to  an 

door.    That  is  one  mode  of  getting  forms  and  centre.    The  small  tool  of  whidi  1  h( 

from  nature,  and  applying  them  to  uie  par-  your  acceptance  is  caleolated  to  enaUe  Vm 

poses  of  ornamentation.    That  is  always  a  to  do  so,  and  at  tiiie  same  time  H  wfll  ]^t 

great    point  in  art.      Here    is    taste  and  the  spring  areolar.    It  will  fSant  a  aprisg 

beautylimnedinit.   That  is  only  a  develope-  from  four  to  a  twenW^size  moranest    Tka 

ment,  and  not  an  original  plan.      Ingenuity  balance  will  be  half  the  size  at  the  vjf 

,  is  displayed  in  the   apphcation,   and  that  plato. 

"iaalL    That  is  borrowed.    The  next  treat-  I  find  that   movements    of  tiw  pnMst 

knent  is  taking  a  sort  of  idea  from  nature,  manufacture  do   not  increase  rendaity  ■ 

oatohing  its  ^nrit,  and  embodying  it  in  a  size ;  my  gauge  being  mode  to  mut  Smb  ii 

new  form,   of    which  those   diagrams    are  not   a.  regular   one,    bat  adapted    fcr   1i>* 

illustrations.     These  are  by  no  means  copies  present  style  of  movements, 

of  the  buds  which  burst  in  spring,  although  To  use  it,  place  the  point  of  the  cjUodtf 

it  is  founded  on  it.    That  is  the  next  ad-  in  the  hole  of  upper  plato  for  Rprisg  mte 

vanoe.    The  lost  advance  is  the  purely  con-  vatohee,  and  in  ths  he^  in  m  ooak  lir 
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those  that  are  apnmg  above ;  then  I  brizig 
tha  plate  down  to  the  oook  or  upper  plate, 
and  jou  will  at  once  get  the  size  to  mark 
the  index,  then  turn  it  round  to  the  stud  and 
there  is  the  circle  marked  for  the  pin  hole. 
I  am  Qentlemen,  your's  obediently, 

Samuel  Styles. 

Fig,  1.       ^^,  1  is  a  side  view  and  jfb.  2 
an  end  view  of  the  tool  described 
above.    It  consists,  as  will  be  seen, 
of  a  plug  or  centre  on  which  slides 
spring  tight  a  piece  of  brass,  shaped 
very  like  the  hour  snail  of  a  strik- 
ing clock.     On  each  step  of  the 
snaU  is  engraved  a  number  indi- 
^^^   eating  the  size  of  the  movement 
^^^^  for  which  that  particular  step  is 
^Bi|H  to  be  considered  as  indicating  the 
^^^  diameter  of  the  outer  coU  of  the 
Fig.  2.    pendulum  spring.     The  Tool  itself 
may  be  seen  in  the  Museum  of  the  Insti- 
tute. 


TnUNQ'S    LEVEE  ESCAPEMENT 

SECTOE. 

The  difficulty  of  defining  the  proportions 
of  the  various  parts  of  a  lever  escapement 
in  relation  to  the  balance  arc,  arising  from 
the  complicated  nature  of  its  princip^,  has 
always  been  felt  by  escapement  makers. 

Hitherto  the  practice  has  been  to  make 
them  to  gauges,  or  measurement  of  diameter 
and  length  of  the  parts,  without  determining 
the  points  of  action  in  accordance  with  the 
angle  of  the  pallet,  the  result  is,  escapements 
made  apparently  alike  will  vary  considerably 
in  the  measurement  of  angle  at  the  balance. 

Observing  those  variations,  led  me  to 
devise  an  instrument  that  could  be  adjusted 
to  ffive  the  proportion  correct  to  any  length 
of  leverage,  or  pallets  of  any  degree  of 
angle.  Tke  power  not  being  exerted  direct 
on  the  balance  in  the  lever  escapement  as  in 
the  chronometer  and  other  escapements,  but 
through  an  intervening  mechanism  of  plane 
and  leverage,  rule  or  simple  measurement  is 
useless. 

A  fixed  result  is  required  from  the  ever- 
vaiying  effect  of  angle  and  depth  dependent 
on  the  workmen,  whose  opinions  are  seldom 
alike,  sho^nng  the  necessity  of  such  an 
instrument  as  the  Lever  Escapement  Sector, 
which  defines  the  whole  prmciple  of  the 
escapement  by  simple  mechanical  motion, 
pfiving  tho  size  of  the  roller,  with  the  posi- 
tion of  the  impulse  pin,  length  of  lever,  and 
roller  depth,  with  the  position  of  the  pivot 
holes,  and  indicating  the  balance  arc  of  an 
escapement  from  ause  No.  1  to  a  lai^  dock, 


whether  made  with  pallets  of  7)  8, 10,  12, 
or  15  degrees  of  angle.       j  j^  rp^j^^^ 

1,  Elizabeth  Terrace,  IdTerpool  Boad> 


The  above  paper  is  accompanied  by  a 
card  model  and  description,  from  the  diffi- 
culty of  making  a  drawing  of  and  engraving 
from  such  a  model,  the  Qttu^  Committee, 
to  whom  the  communication  has  been  sent, 
have  thought  it  best  to  defer  the  publication 
of  precise  details  until  they  have  the  opportu- 
nity of  engraving  from  the  instrument  itself. 
In  the  meanwhile,  as  it  is  intended  for  pub- 
lication, the  Chairman  of  that  Committee  will 
be  happy  to  shew  the  model  to  any  member 
of  the  Jmistitute. 

It  may  suffice  for  the  present  to  state,  that 
the  tool  something  resembles  an  ordinary 
wheel  and  pinion  sector.  There  is  a  base 
plate  of  brass,  upon  which  a  radial  arm  moves 
to  and  fro  over  certain  scales  of  divisions 
drawn  in  different  positions  for  the  various 
measures  to  be  obtained.  A  hoUow  cylinder, 
containing  a  point  for  marking,  projects  over 
this  arm  towards  its  centre  of  motion  at  a 
part  where  a  sink  is  made  for  the  reception 
of  the  roller  when  turned  to  the  size  indica- 
ted by  another  part  of  the  gau^.  The  arm 
is  first  set  to  the  number  markmg  the  size  of 
the  movement,  on  a  scale  representing  a  eer- 
tain  balance  arc  of  escapement,  say  36 
degrees  with  12  degee  pallets.  The  roller 
is  turned  to  the  size  indicated,  flatted  also 
according  to  measure,  put  in  its  place  on 
the  sector,  and  then  marked  for  the  pin. 
Another  part  of  the  sector  then  gives  the 
lever  and  roller  depth. 

Li  the  next  number  of  the  Journal,  the 
Committee  hope  to  furnish  an  engraving  and 
detailed  description.  m  H. 


HOEOLOGIOAL  SCIENCE. 

We  are  gratified  in  fiaiding  that  the  Horo- 
logists  of  this  coimtry  are  already  moving 
in  regard  to  the  Qreat  Exhibition  of  next 
year.  We  have  felt  it  our  duty  towards  this 
important  section  of  manufacturers  to  j^omt 
out  from  time  to  time— with  the  best  possible 
motives — the  weaknesses  and  failings  whieh 
appear  to  have  militated  against  its  advance 
toward  that  high  position  whidi  some  other 
branches  of  mechanical  workers  have  suc- 
ceeded in  achieving.  It  is  not  for  the  pur- 
pose of  reproducing  arguments  and  facts 
previously  employed  that  we  now  touch  ^pon 
the  question  of  horological  science.  The 
leading  members  and  supporters  of  the 
Watch  and  Qock  Trades  of  (fteat  Britain  can- 
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not  but  be  painftillj  aware  that  their  po8i- 
tioii  is  a  precarious  one.  They  are  brought 
into  direct  competition  in  the  market  with 
the  results  of  American  automatic  machi- 
nenr  and  of  the  cheap  female  labour  of 
Switzerland,  and  it  can  scarcely  be  denied 
that  they  are  losing  ground. 

In  the  forthcommg  display  of  the  indus- 
trial, artistic,  and  mechanical  ability  of  the 
people  of  England  it  is  especially  desirable, 
however,  that  no  shortcoming  should  be 
visible.  We  are  anxious  that  so  far  as  the 
mechanical  arts  extend,  at  any  rate  there 
shall  be  no  possibility  of  comparisons  being 
instituted  disparaguig  to  the  industrious 
classes  of  this  coimtry.  The  skilled  English 
workman  has  hitherto — ^in  all  that  pertains 
to  the  engineering  and  kindred  trades— borne 
away  the  palm  from  all  competitors;  and 
we  are  of  opinion  that  with  organization 
and  co-operation  on  the  part  of  horolo- 
ffists,  they  also  will  avoid  the  disgrace  of 
bein^  outdone  in  those  great  natioiud  com- 
petitive examinations  which  hereafter  may 
be  looked  upon  as  of  decennial  occurrence. 
That  the  Council  of  the  Horological  Listitute 
have  caused  circulars  to  be  issued,  inviting 
contributions  to  the  horological  department 
of  the  new  Exhibition,  we  are  aware,  and 
we  ^ve  that  body  all  due  credit  for  the  fact; 
but  if  a  really  successful  demonstration  of  the 
talent  of  BritLsh  horologists  is  to  be  made, 
it  must  be  by  the  whole  body  combining 
together  in  harmonious  concert,  and  acting 
with  a  determination  not  to  be  beaten. 
There  are  among  them,  imdoubtedly,  men 
whose  knowledge  of  the  scientific  rules,  and 
whose  skill  in  the  practical  branches  of  horo- 
logy, are  not  excelled  by  any  handicraftsmen 
in  flie  world.  Let  this  fact  be  made  patent, 
then,  at  the  new  Exhibition,  and  let  our 
clever  horologists  lose  no  time  in  closing  up 
such  crevices  in  their  armour  as  the  ex- 
perience of  the  last  few  years  have  shown 
them  to  exist. 

We  believe  that  the  time  will  come  when 
machinery  must  be  introduced  into  English 
horology.  There  is  no  reason  at  all  why  the 
hand  labour  of  English  workmen,  admirable 
and  unrivelled  as  it  is,  should  be  subject  to 
the  disadvantage  of  contending  unaided 
against  the  maclune-made  clocks  and  watches 
of  America.  In  another  part  of  this  Journal 
of  to-day's  date,  there  appears  a  description 
of  the  beauti^  machinery  at  Enfiela,  for 
manufacturing  weapons  of  deslruction,  and 
we  see  no  reason  whatever  against  the  intro- 
duction of  machinery  on  the  same  principle, 
for  the  manipulation  of  the  various  i)arts  of 
time-keepers. 

It  is  only  by  keeping  ptuje  with  the  march 
of  improvement,  if  not  leading  Oxe  van  in  it, 


that  horoloffists  may  hope  to  saTe  {hamselfWi 
as  a  body,  from  decay  or  dissoliition.  "While 
they  preserve  intact,  therefore,  their  own 
great  constructive  talent,  which  goes  to 
make  the  English  chronometer  the  bMt  ime- 
measurer  in  the  world,  they  should  am 
themselves  with  those  other  means  whidi 
machanical  appliances  confer,  for  competmg 
with  the  cheap  manufactures  of  Ameiica, 
which  answer  many  of  the  ordinary  pupoBei 
of  Hfe,  and  must,  in  numerous  instuoeBy 
stand  in  the  stead  of  more  expensive  pro- 
ductions. — Meehanie^t  MagMtne. 


ABRmOMENTS  OF 

SPECIFICATIONS  OF  PATENTS 

RBLATINa  TO  WAT0HB8,  CLOCKS,  AHD  OlSn 


(Cmluitietf  fnm  page  ISS»  voL  iS.) 

1845,  Sq>teml>er  S5.— No.  10^8. 

BAIlf  Albxaudbb.— 1.  BeUtes  to  electrie  kb- 
graphs. 

S.  Relates  to  electrie  doeki.  Two  hcMi  taMbti 
are  icrewed  to  the  hack  of  the  case,  and  bear  ak«l* 
wood  har,  which  lays  between  the  two  iipri|^  fuud 
a  bracket  Fixed  on  one  end  of  this  bar  is  sBetkr 
piece  of  hard  wood,  in  which  Is  inaerted  s  piBessf 
gold,  the  snr&ce  of  which  is  made  oooeaYe  kng|te- 
dinally,  and  on  the  surface  of  the  caTity  liei  te|di 
soldered  point  of  a  steel  bar.  At  thia  ead  te  |di 
is  always  in  contact  The  other  end  of  the  slaslltf 
is  also  gold  soldered,  and  when  it  is  in  eontad  vllhs 
gold  pin  inserted  in  a  piece  of  stone  or 
circoi  t  is  complete.  There  is  a  **  knee*d 
screwed  to  the  pendnlom  rod,  and  theie  am  tm 
cylinders  containing  reels  of  copper  wire  oorered  wlA 
silk  and  screwed  to  the  bracket  below.  The  bmcUm 
works  as  follows  :— YHien  the  circait  is  oomplrt^  lb 
electric  corrent  passes  by  the  oondaeting  wimlatti 
left-hand  reel,  from  thence  to  the  rigbft-luyid  nA 
thence  to  the  gold  in  the  wood,  thenoe,  bj  te  gdi 
points  of  the  steel  bar,  to  the  gold  pin,  tlieMelalhi 
bracket  below,  and  thence  back  to  the  gioond.  Wi 
passage  of  the  electric  current  through  the  leds  it  ds 
cylinder  causes  a  magnet  to  be  moTed  to  ths  lA 
until  a  small  ball  comes  against  the  end  of  the  it|^ 
hand  reel ;  but  so  soon  as  the  pendolnm  has  ssiii 
its  vibration  to  the  left,  the  edge  of  the  "kaiini" 
plate  comes  against  a  part  of  the  steel  bar,  and  pohM 
the  bar  a  little  to  the  left,  so  as  to  cause  the  gold  poirt 
of  the  bar  to  be  out  of  contact  with  the  gold  pis.  Oi 
circuit  is  thus  broken,  and  the  magnet,  being  adgiMi 
so  as  to  move  by  its  own  weight  towards  te  i||i4 
instantly  moves  in  that  direction,  and  a  pia  oa  t 
strikes  the  pendulum  rod,  and  gives  it  an  iiBpsli^ 
until  the  "  knee'd  *'  plate  is  carried  against  asBrts 
portion  of  the  steel  bar,  and  pushes  it  to  ihe  right  asd 
the  gold  point;  is  again  in  contact  wiA  the  foU  f^ 
and  the  circuit  is  re-established. 

3.  Working  clocks  by  msgoitic  skcUlcilj*  ^ 
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aidenb^  above  Uie  Bven^  whidi,  oooordin^ 
to  the  Qreflnwicli  data,  U  61'  for  Au^^. 

Bflfening  the  9  a.m.  wind  obserrations  to 
the  cardinu  pointa,  it  ajmean  that  the  wind 
blew  from  the  w  on  20  days ;  from  the  e  <m 
5  dajs ;  trom  the  it  on  S  dajrs ;  frxnn  the  s 
on  1  day. 

The  emaD  rtmge  in  tlie  bannueteT,  the 
high  mean  temporature,  and  the  steady  pre- 
vtuence  of  westerly  winds,  would  sufficiently 
indicate  that  the  weather  had  been  veiy  fine 
generally.  Conenltinff  the  table,  we  find 
that  tain  &11  on  nine  days  only,  and  at  least 
SO  daya  were  decidedly  fine.  All  reports 
agree  in  stating  that  the  weailier  has  been 
&Toi)iable  for  me  harresting  throught  £ng- 
land.  B.8. 
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To  A*  EdUor  ^  the  Hobouwioal  Joubui. 
Sm, — ^It  has  long  been  a  sahject  of 
enqoiiy,  as  to  the  cause  of  the  cmmbling 
to  pieces  of  glass  tubes  after  having  been 
oleEuied  inside  by  means  of  a  metallic  wire, 
and  I  believe  no  person  has  been  enabled  to 
account  for  it ;  and  ea  a  means  of  prevention 
may  be  of  service  to  country  watch-makers, 
I  beg  to  show  the  cause  of  their  going  to 
pieces,  and  the  means  of  prevention.  It  is 
simply  this : — By  usin^  the  wire,  the  tube 
becomes  surcharged  with  electric  fluid,  and 

Ci  being  a  non-conductor,  the  diarge  is 
me  insulated  ;  and  although  the  tube 
might  be  open,  even  at  both  ends,  the  fluid 
cannot  escape,  and  in  He  endeavour  to  do  so 
it  breaks  the  tube.  Nothing  more  is  neces- 
sary to  preserve  the  tube  from  breaking 
after  cleaning,  than  to  lay  it  on  a  table  and 
insert  one  end  of  a  wire  into  the  tube  letting 
the  other  rest  on  the  table,  and  the  fluid  will 
be  dischai^ed.  It  is  curious  that  the  tube 
after  being  cleaned  some  hours  should 
separate  into  pieces  of  various  lengths,  slit- 
ting longitudinally  and  traneTersly,  at  one 
end  of  eaiih  slit  to  the  right,  at  the  other  end 
to  the  left.  This  is  well  worthy  the  atten- 
tion of  the  contemplative.  I  am  Sir,  your 
obedient  servant.  S.  L. 
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Qertlemen, — ^The  object  of  the  lecture  is 
to  give  some  information  respecting  the 
barometer.  The  intention  of  the  Horolo- 
gical  Institute  is  to  Aimish  its  members 
with  information  rather  than  amusement, 
therefore,  such  a  subject  as  the  one  I  have 
selected,  cannot  be  considered  unsuitable. 
Eecent  improvements  in  barometers  will 
chiefly  engage  our  attention,  but  it  is  per- 
haps advisable  to  pass  rapidly  in  review  the 
mode  of  construction  of  the  instrument,  as 
well  as  to  notice  the  successive  improvements 
which  have  been  made  in  it. 

Many  atmospheric  phenomena  result  from 
the  weight  and  elasticity  of  the  air.  When 
a  space  is  devoid  of  air,  the  pressure 
from  the  outside  tends  to  drive  into  it  all 
surrounding  matter.  This  fact  was  known 
from  remote  a^es  and  was  propounded 
under  the  old  axiom  that  nature  abhorred  a 
vacuum.  That  notion  prevailed  until  the 
time  of  Gtilileo,  when  it  became  qualified 
under  the  following  circumstances.  Some 
workmen  employed  in  erecting  a  pump  for 
the  Duke  of  Jliodena,  found  that  me  water 
would  rise  no  higher  than  about  32  feet ; 
and  by  no  means  could  they  succeed  in 
raising  it  beyond  that  height,  which,  how- 
ever, would  not  answer  the  purpose  for 
which  the  pump  was  wanted,  and  con- 
sequently its  makers  failed  in  their  object. 
Up  to  that  time  the  pump  was  adduced 
as  an  illustration  of  the  commonly  received 
dogpa[ia  that  nature  disliked  a  vacuum,  and 
here  it  appeared  it  was  not  so  beyond  a 
certain  height. 

The  difficulty  was  referred  to  the  celebra- 
ted philosopher  Gkdileo,  who  sarcastically 
remarked  tnat  nature  did  abhor  a  vacuum 
up  to  a  certain  extent  it  was  true,  viz.  to 
the  height  of  about  32  feet,  but  beyond  this 
point  sno  pleased  to  admit  of  one.  This 
conjecture  ong^aged  his  attention  without 
his  coming  to  any  definite  conclusion  as  to 
the  cause  of  the  phenomenon.  He  made 
various  experiments  upon  the  subject,  which 
after  his  death  were  continued  by  his  pupil 
Torricelli,  who  conceived  the  idea  that  tne 
water  in  the  pomp  must  be  supported  by 


the  pressure  of  the  air  which  was  outside  it. 
As  me  pressure  of  the  atmosphere  was  suffi- 
cent  to  Dalance  the  weight  of  about  32  feet 
of  water,  if  another  fluid  of  greater  specific 
gravity  were  used,  it  would  force  it  up  a 
less  height.  He  set  himself  to  experiment 
with  a  fluid  heavier  than  water.  He  filled 
a  glass  tube,  closed  at  one  end,  and  about 
a  yard  long,  with  mercury,  then  inverted  it 
into  a  vessel  also  containing  mercury.  When 
the  tube  was  thus  placed  vertically,  the  mer- 
cuiy  did  not  nm  out,  as  it  might  have  been 
supposed  that  it  would  have  done,  but  stood 
supported  at  a  certain  height.  It  would 
not  nm  out  so  long  as  the  end  dipped  in 
mercury.  He  was  surprised  to  find  the  result 
so  exactly  in  accordance  with  his  previous 
views.  He  inquired  what  led  the  oolumn 
to  remain  in  the  tube. 

I  have  here  a  similar  tube,  filled  with 
mercury,  and  placing  a  fijiger  securely  over 
the  open  end,  1  invert  it  into  this  tumbleri 
which  holds  some  mercury,  taking  care  not 
to  remove  the  finger  until  the  end  of  the 
tube  dips  in  the  mercury.  Now  the  result 
of  removing  the  finKer  you  observe  is  that 
the  mercury  has  fiulen  partly  out  of  the 
tube,  but  a  column  of  about  30  inches 
remains  supported.  Torricelli's  experiment 
was  precisely  similar.  Mercury  is  about 
13J  times  heavier  than  water,  and  accord- 
ingly Torricelli  came  to  the  conclusion  that 
if  the  pressure  of  the  air  would  support  the 
water  m  the  pump  at  the  height  of  32  feet, 
it  would  only  support  a  column  of  mercury 
one  13^  part  of  mat  distance,  which  is  about 
30  inches.  ThsX  was  found  to  be  the  leng^ 
of  the  column  of  mercury  in  his  experiment 
Thus  it  is  demonstrated  that  the  column  is 
supported  by  the  pressure  of  the  air  outside. 
It  IS  its  pressure  upon  the  mercury  in  the  tum- 
bler which  keeps  the  column  in  equilibrium. 
As  the  pressure  of  air  varies  the  length  of 
the  column  changes.  The  column  in  the 
tube  is  a  weight  of  mercury,  the  pressure  of 
which  upon  the  surface  of  the  fluid  in  the 
tumbler  is  exactly  equivalent  to  the  corres- 
ponding pressure  of  the  atmosphere  which 
would  So  there  if  the  tube  were  removed. 
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Torricelli  soon  discovered  that  the  column 
was  by  no  means  constant  in  its  length.  He 
fonnd  that  it  changed  from  day  to  day  and 
even  from  hour  to  hour.  He  at  once  con- 
daded  that  it  was  an  instrument  which 
would  show  the  fluctuations  goinff  on  in  the 
atmosphere,  arising  from  its  dianges  in 
wek^ht  and  elastici^. 

(^lileo  may  be  regarded  as  the  prophet 
who  conoeiTed  the  likelihood  of  the  atmos- 
phfive  having  weight,  and  Torricelli  must  be 
looked  upon  as  the  discoverer  of  the  fact. 
Much  credit  is  also  due  to  the  verifier  of  the 
phenomenon.  Pascal,  a  French  philosopher, 
■aid,  that  if  the  column  of  air  were  the  same 
weight  everywhere  the  result  would  be  the 
same  in  all  places,  but  in  hiffh  localities 
the  pressure  must  be  considerably  less  than 
in  low  ones,  because  the  hieher  we  ascend 
the  more  of  the  air  we  leave  below  us.  He 
tookoneof  theinstruments  to  the  top  of  ahigh 
mountain  and  he  found  that  as  he  ascended 
in  height  the  mercuxy  descended  in  the  tube. 
This  verification  of  the  fact  of  the  atmosphere 
possessing  weight  has  led  to  the  very  im- 
portant application  of  the  barometer  for  the 
purpose  ci  measuring  the  altitute  of  moim- 
tains.  It  has  been  ^much  use  in  geogra- 
phical researches  for  defining  elevations, 
ascertaining  the  heights  of  mountains  and 
hiUfl,  of  the  sources  of  rivers  and  of  cities. 

If  we  took  a  class  tube,  bent  in  the  form 
of  XT,  open  at  ooth  end^  and  poured  in 
mercuxy  or  any  other  fixiid,  it  would  rise  to 
the  same  level  in  both  limbs.  If  water  were 
potixed  into  the  left  limb  and  mercuxy  into 
oie  ri{^  we  should  find  that  these  fluids 
would  not  come  to  the  same  level,  the  water 
would  stand  a  great  deal  higher  than  the 
mercoxT.  If  the  height  of  the  mercuxy, 
above  me  line  of  meetmg  of  the  fluids,  were 
1  indi,  that  of  the  water  would  be  18^ 
inches.  The  only  explanation  of  the  difEer- 
enoe  is,  that  the  two  columns  balance  each 
other.  The  pressure  of  the  atmosphere  in 
each  limb  is  precisely  similar,  but  the  one 
oolumn  stands  so  much  higher  than  the 
other  because  the  fluid  of  miich  it  is  com- 
posed is  so  much  lighter  than  that  of  the 
other.  If  we  took  a  tube,  which,  instead  of 
having  both  limbs  open,  had  only  one  ex- 
posed, and  filled  it  with  mercuxy,  holding  it 
m  a  vortical  position,  the  mercury  would 
ML  a  considerable  distance  (if  the  dosed 
Hmb  be  lonfi^  enough),  but  would  remain 
about  80  incnes  higher  than  in  the  exposed 
Bmb.  The  question  is,  what  supports  it? 
The  air  pressing  on  the  top  of  the  short 
odumn.  There  is  no  pressure  on  the  top  of 
the  tall  column,  but  there  is  Uie  infiuence  of 
theairon  the  short  one.  The  onhr  condusion 
tlierelbM  thM  Ofui  be  come  toiS|  that  the  pres- 


sure of  the  air  exerted  on  the  exposed  suiface 
is  sufiBdent  to  m«fci«<a>.iTi  the  oolumxL  Sup- 
posing the  boxe  of  the  tube  were  a  square 
mdi  uiroughout  in  area,  by  measuring  the 
column  so  supported,  and  multiplying  it  by 
the  weight  of  a  cubic  inch  of  mercuxy,  it 
would  be  found  to  weigh  very  nearly  15  lbs. 
Hence  the  invention  of  the  barometer  led  to 
the  discovexy  of  the  important  fact  that  the 
pressure  of  air  on  the  sur^Me  of  tba  earth 
is  about  15  lbs.  on  every  aquaxe  inch, 
for  that  is  the  pressure  neoeeaaxy  to  sup- 
port the  mercuxy  in  the  baromet^.  If  we 
filled  a  tube  with,  and  inverted  itinmenmxy, 
it  would  be  a  predaely  similar  case. 

From  the  drcumstanoe  that  Toxrioelli's 
expeximent  shewed  the  weight  of  the  aboooi- 
phere,  the  instrument  obtoinied  tbe  name 
hanmikri  ox  measurer  dT  heaviness,  not 
vexy  happily  given  certainly.  Soon  it 
became  oemrable  to  construct  a  portable 
instrument  which  could  be  moved  from 
place  to  place.  The  open  end  of  a  syphoii 
tube  was  made  in  the  fbrm  of  a  globe,  in 
the  top  of  which  a  vexy  smaU  opening  was 
left,  which  could  be  readily  pLugged  up 
with  paper  or  cork,  and  thus  ^irevent  the 
fluid  from  getting  out,  when  the  instrameiit 
was  inverted,  or  carried  about.  In  this 
manner  cheap  portable  barometexB  are  mads 
now.  But  me  plan  most  adopted  is  to 
cover  over  the  astern  of  an  inverted  tube 
leaving  an  aperture  covered  with  ahe^-skia 
or  other  substance  which  will  not  allow  the 
mercuxy  to  come  thxoujzh  but  oflBars  no  resis- 
tance to  Hie  passage  of  air.  The  bottom  of 
the  dstem  may  also  be  made  of  akin,  and 
moveable,  and  a  screw  applied  ao  as  to 
admit  of  the  mercury  being  raised  in  ths 
dstem  and  to  Hie  top  of  t£e  tube,  and » 
make  the  barometer  portable.  This  is 
known  as  Fortin'splan,  and  answers  another 
purpose  whidi  will  be  alluded  to  jsreBeanSj. 

n  the  barometer  is  required  only  ihr  use 
as  a  guide  to  the  weather,  either  b j  seamen, 
agricniilturists,  or  others  for  the  ordinsiy 
purposes  of  evexy-day  life,  tlie  dstem  may 
be  made  of  box  wood,  or  iron,  soffidently 
large  to  give  the  requisite  range  of  m 
oolumn,  and  yet  so  small  as  to  admit  of  the 
instrument bein^ inverted  or  placed  at  length, 
and  in  any  position  the  meicuiy  in  the  dstem 
will  suflidently  cover  the  end  of  the  tube  to 
prevent  the  colimm  being  broken,  or  any 
mercuxy  leaving  the  tube,  so  that  it  is  poxt- 
able  in  any  podtion,  but  most  safdv  so, 
when  carried  dstem  end  upwards.  Ixcar* 
ried  in  its  proper  podtion,  tne  movement  of 
the  mercuxy  in  the  tube  slight  intvodnoe  sixi 
if  not  breaik  the  tube. 

Barometers  thus  oonstrtiotod  axe  not  sdt* 
able  for  mMrazing  great  hde^lsi  bosam 
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the  mercaxy  cannot  perhaps  deeoend  soffl- 
dently  low.  For  marine  purposes  they 
answer  admirably.  They  are  suspended  in 
p;imbals,  somewhat  like  a  ohronometer  in 
its  box,  so  as  to  remain  yertioal  in  erery 
position  of  the  ship.  I  should  also  mention 
that  the  tubes  of  marine  barometers  must 
be  contracted  in  the  bore,  for  a  considerable 
length,  so  as  to  prevent  the  oscillations 
(caued  ^'pumping '')  which  would  otherwise 
be  occasioned  by  the  motion  of  the  ship. 
I  have  known  captains  who  have  had  new 
tubes  put  in  barometers  at  a  foreign  port, 
who  afterwards  found  them  utterly  useless 
from  the  extent  of  pumping. 

All  barometers  should  be  constructed  with 
great  regard  to  accuracy.  The  marine 
barometer  should  be  especially  reliable  on 
account  of  its  great  importance  to  nayiga- 
tion.  Pure  mercury  should  be  employed. 
Mercury  generally  contcdns  lead,  sometimes 
iron  also.  It  is  necessary  to  wash  those 
substances  away  with  acetie  or  sulphurio 
acid.  Then  again  it  is  requisite  that  the 
mercury  should  be  free  from  air,  to  obtain 
which  result  it  is  necessafj  to  do  what  is 
called  **  boiling''  it  in  the  tube,  but  which 

Srooess  is  simply  heating  it  to  a  very  high 
egree  of  temperature,  by  which  means  small 
parades  of  air  are  expelled.  One  can  tell 
whether  a  barometer  has  been  properly 
**  boiled ''  by  simply  holding  the  tube  in  a 
slanting  direction,  and  allowing  the  mercury 
to  strike  the  top.  If  the  operation  has  been 
well  performed  the  mercury  will  strike  the 
top  with  a  metallic  sound;  if  not,  with  a 
dull  flat  sound,  and  some  air  is  present. 

I  have  now  to  speak  of  the  manner  in 
iirhich  the  scwde  is  affixed  for  the  purpose  of 
pleasuring.  If  a  scale  were  applied  to  the 
oolumn  before  you,  it  would  show  nearly  30 
indies  for  the  height.  There  are  yarious 
mo^BS  of  applying  the  scale.  The  cup  or 
dstem  being  affixed  to  the  tube  in  some  oon- 
yeniei^t  way,  a  moveable  scale  may  be  ap- 
pended to  the  tube.  As  the  mercury  fam 
in  the  tube,  that  in  the  cistern  must  neces- 
aarily  rise  by  a  proportionate  quantity.  If 
the  rising  and  falling  were  measured  as  fixed, 
it  would  vitiate  the  readings,  and  therefore 
a  moveable  scale  has  been  adopted  by  whidi 
a  correct  reading  is  obtained.  Another 
mode  is  to  have  the  dstem  bottom  made 
moveable  as  represented  in  the  diagram  [of 
a  Fortin's  barometer].  The  cistern  bottom 
is  made  of  sheep-skin,  or  something  move- 
able, but  not  suffidently  porous  to  aUow  the 
mercury  to  leak  out.  The  moveable  bottom 
enables  the  observer  to  adjust  the  surface  of 
the  mercury  to  the  << fiducial"  or  ''zero" 
point.  If  it  is  not  in  contact  the  bottom 
nm^t  be  screwed  up,  if  the  point  dipe  in  the 


mercury,  it  must  be  screwed  to  let  it  down. 
The  scale  is  measured  up  fitmi  that  pointy 
and  so  the  length  is  got  accurately.  Tou 
may  think  this  a  veiy  degant  mode  of  ad- 
justing the  scale  of  a  barometer,  and  so  it  is 
in  theory,  but  there  are  objections  to  it  in 
practice.  Some  observers  prefer  to  allow 
for  capadty.  In  this  case  mere  is  a  certain 
height  which  is  accurately  measured  by  the 
fixed  scale.  Above  this  point  the  readings 
are  all  less,  and  below  aU  more  than  thej 
should  be.  The  ratio  between  the  diametem 
of  the  tube  and  dstem  supplies  the  data  fbr 
finding  the  correction  to  be  applied. 

Messrs  Negretti  and  Zambra  have  reoenfljr 
patented  a  new  arrangement  by  which  to 
adjust  the  mercury  for  reading,  and  also  Ibr 
travelling  purposes.  For  mountain  journey- 
ing the  Fortin  plan  is  somewhat  objection** 
able.  It  does  not  stand  change  of  dimate, 
heat,  cold,  or  moisture,  and  knocking  about 
for  any  length  of  time.  The  following  plan 
was  hit  upon: — ^Instead  of  making  the 
bottom  of  me  cistern  moveable,  they  made 
the  whole  of  the  dstem  upon  a  screw  prind- 
ple,  so  that  it  could  be  screwed  up  or  down 
to  suit  the  neutral  point,  and  screwed  dose 
up  for  portability.  The  dstem  was  made 
of  iron,  and  they  platinised  the  screw  to 
avoid  the  inconvenience  of  rust.  ^  Howeveri 
there  is  some  difficuUrjr  in  adjusting  the 
dstem  for  observation,  because  it  is  needfiil 
to  apply  two  hands,  and  in  observing,  it 
is  requidto  to  have  an  eye  glass,  consequen- 
tly there  is  only  one  hand  disposable.  For 
portability  and  travelling  there  are  none 
made  on  a  better  prindpLe.  In  this,  aa  fA 
other  adjustable  dstems,  there  is  aa  inner 
cylinder  of  glass,  and  slits,  or  openings,  are 
left  in  the  outer,  to  permit  of  the  sunhee  of 
the  mercury  and  the  neutral  point  being 
seen. 

Gay  Lussao  devised  a  barometer  on  the 
syphon  prindple.  It  is  employed  as  the 
'^  weather  glass  "  with  which  aU  are  fiuni- 
liar.  When  such  barometers  are  seen  in 
mahogany  frames,  some  mystezy  is  thought 
to  be  attached  to  them.  Some  people  are 
as  much  astonished  at  them  aa  the  Cluneee 
were  when  the  celebrated  Amott  was  speak- 
ing to  them  of  the  barometer.  They  imagined 
it  was  the  gift  of  one  of  the  gods  to  guide 
the  christifms  through  the  perils  ox  the 
trackless  seas.  Qay  Lussao's  oarometor  is 
made  of  a  tube, — similar  to  a  drawing 
shewn.  The  short  limb  is  open  to  the  air, 
and  on  the  mercury  rests  a  round  ball, 
made  generally  of  ivory.  To  this  ball  a 
string  is  attached  which  passes  ovor  a  pull^. 
At  the  other .  end  the  string  carries  another 
lighter  wd^t  The  one  which  rests  osi 
the  surftoe  of  the  merooiy  dees  aadfldU 
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with  it.  When  the  mercniy  rises  in  the 
diort  tube  it  pushes  the  ball  up,  the  coun- 
terpoise falls  and  thus  moves  the  pointer, 
placed  on  the  pulley,  to  the  left.  "When  the 
mercury  fedls  it  brinjM  the  index  to  the 
right.  The  motion  of  the  index  alone  is 
visible  on  the  dial  nlate;  the  mahogany 
frame  supports  as  weU  as  renders  the  instru- 
ment ornamental  and  portable.  These  in- 
struments are  very  useful  as  household 
barometers,  but  scientifically  they  are  re- 
garded as  mere  toys.  They  are  very  liable  to 
get  out  of  order,  and  have  generally  a  bad 
adjustment  of  scale.  They  are  severed  tenths 
of  an  inch  out  sometimes,  and  the  error  is 
not  constant  for  all  parts  of  the  scale.  How- 
ever, as  a  glass  to  be  consulted  in  a  house, 
thisfoxm  is  not  only  ornamental  but  useful 
also. 


The  mountain  barometer  made  on  Lussac's 
principle  is,  perhaps,  the  best  in  use.*  The 
short  tube  is  closed  and  punctured  only  with 
a  very  small  hole.  The  hole  is  generaUy 
closed  over  by  a  tightly  tied  piece  of  wad- 
ding which  permits  the  access  of  air,  but 
prevents  the  mercury  from  escaping  when 
the  instrument  is  packed  for  travelling. 
Such  mountcdn  barometers  are  read  by 
observing  the  length  of  the  long  and  short 
columns,  and  takuog  the  difference.  Hie 
scale  is  engraved  on  the  brass  tube  or  case. 
So  accurately  can  this  be  done,  that  the 
barometric  height  can  be  obtained  to  the 
thousandth  part  of  an  inch. 

{To  b^  contmuedJ) 


LEVEB  PALLET  ANGLE  METER. 

Bt  J.  F.  Ck>ui. 

To  the  Chairman  qf  the  Munum  and  Gamge  CommiUee, 

**  8xB«— In  folfllment  of  a  promise  to  deposit  in  the  Mnsenm  an  originaUy-designed  instmment,  refeired  to 
in  a  Paper  read  by  me  before  the  Members  of  the  Horological  Institate,  Jnne  7th,  1859,  I  take  this  oppor- 
tunity ol  placing  in  yoar  hands  two  completed  instruments,  the  same  being  confided  to  your  care  for  the 
liuseum,  on  condition  of  my  withdrawing  them  on  application  at  any  time  I  maj  require  to  do  so.  I  also 
beg  to  btate,  that  the  deBirability  of  scientific  and  reliable  means  for  determining  the  required  angles  and  pro- 
portions for  insuring  correct  results,  and  for  facilitating  the  process  of  leyer  escapement  making,  has  induced 
my  constructing  the  aboye-mentioned  instruments,  which  realizing  these  objects,  will  I  beliere^  be  found  of 
ndlity  for  those  particular  purposes. 

**  The  following  description  I  enclose  for  publication  in  the  Journal,  and  am  Sir,  yoor's  yery  respectftiUy, 
**  lly  Great  James-street,  W.C.,  Oct.  7M,  1861."  «•  Jameb  F.  Oou." 


Ihioription  of  an  Jn9trummt  for  teBting  the  meehanieal  value  of  any  angle  for  the  iwipuho  jrfaM> 
of  Lever  Falletif  and  for  determining  with  precision  the  diameter  of  the  roller  andplaae  of  At 
ruby  pin^  for  producing  any  required  are  of  action  on  the  laianee^  in  exact  degro$$^  ae  th 
ultimate  are  of  impulse  in  Detached  Lever  JSscapemente. 

The  above-named  instrument  consists  of  of  the  arm  at  the  back  extending  half  an 


a  flat  plate  of  brass,  as  a  foundation  for  the 
subordinate  parts,  Ihe  plate  being  formed  as 
shewn  at  a,  %  Cj  d  {fig,  1),  e^  being  a  central 
hole  through  the  plate.  On  the  upper  surface 
of  the  plate,  from  a  to  &,  is  a  divided  scale  of 
60  degrees,  numbered^lO,  20^  30,^40,  50,  60, 
outside  the  divisions,*and  5,  10,  15,  20,  25, 
30|  inside;  this  inner  scale' ^  a  limited  extent 
representing  arcs  of  motion. 

On  the  horizontal  line  drawn  to  the  centre 
hole,  is  placed  the  zero  of  each  set  of  figures, 
and  this  line  accords  with  the  base  Ime  of 
the  triangle  laid  down  in  the  diagrams  in 
the  Institute.  At  the  back  of  the  brass  plate 
is  a  steel  arm  carrying  a  cylindrical  steel 
stud,  or  axis,  fixed  to  the  arm,  but  fitted  to 
move  just  freely  in  the  centre  hole  of  the 
plate,  this  end  of  the  stud  c  passing  through 
and  projectinK  about  l-8th  of  an  inch  above 
the  upper  e^ioe  of  the  plate,  and  the  lengOi 


inch  beyond  the  circular  edge  of  the  pilaie. 
Attached  to  this  projectile  end  of  the  aim,  is 
a  tie-piece  and  index  ^,  with  a  screw  y,  for 
fixing  the  arm  to  any  required  poaition  rela- 
tively to  the  scale  of  degrees ;  from  the  in- 
ward point  of  the  index,  a  right  line  drawn 
on  the  arm,  through  the  centre  of  the  sted 
stud  c,  indicates  tiie  £EU)e  line  of  a  plane, 
formed  on  this  projectile  portion  of  the  stud 
Cf  by  cutting  away  exactly  half  its  diameter, 
so  that  when  the  index  is  at  zero  on  the 
scale,  the  face  of  this  plane  bein^  hi  the  xeio 
line,  will  agree  in  direction  wim  the  pallet 
centre  of  motion.     On  the  upper  suimce  of 
the  foundation  plate,   is  a  small  plate  d 
steel  tf,   slotted  at  both  ends,  to  admit  of 
longitudinal  motion  on  the  hanuBontal  aefo 
line,  to  or  from  the  centre  stud  e^  tost  suiting 
the  various  sizes  of  paUetSy  ibe  pallets  ftr 
trial  fitting  fi:ee  on  a  fmsSi  sted  oeotrepin/i 
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fixed  in  the  steel  didine  piece  0^  precisely 
over  the  zero  line  on  the  brass  plate. 

It  is  here  necessary  to  advert  to  the  prin- 
ciple exhibited  in  the  diagrams,  where  the 
extreme  delive^  point  of  the  second  pallet,  is 
made  the  root  ox  a  line  diverginff  from  the  zero 
line,  outside  the  pallet  axis,  this  line  produc- 
ing, what  I  have  called  '<  the  angle  ca  direr- 
gency."  In  this  instroment,  the  root  of  the 
diverging  line  leads  firom  Ihe  true  mechanical 
centre  of  the  stud  plane,  that  point  on  the 
plane  bein^  determined  by  arectang^olar  steel 
check,  against  which  and  the  stud  plane,  the 
deliveiy  point  of  the  second  impulse  plane  of 
a  pair  of  lever  ]^ets,  is  made  to  rest  while 
the  angle  is  being  tested ;  this  operation  is 
readily  performed  by  placing  a  pair  of  lever 
I)allets  see  over  the  centre  pin^  i&  ^^  s^^I 
sliding  piece  «,  and  pressing  the  paUet  lightly 
against  the  check  and  face  of  the  centre  stud 
or  tumbler  e,  so  that  by  adjustment  the 
delivery  point  of  the  second  pallet  will  fiedl 
exactly  into  the  rectanffolar  recess  of  the 
stud,  the  slide  piece  shomd  then  be  fixed  by 
the  screw  it,  this  done,  move  the  index  arm 
from  zero  to  any  degree  on  tho  scale,  at 
which  the  two  moes  of  the  centre  stud  and 
tlie  second  pallet  impulse  plane  strictly  cor- 
rcspoudi  and  at  wnatever  point  this  may 
happen,  the  degree  marked  by  the  index  on 
the  nuier  scale  will  be  die  true  measure  of 


the  pallet  arc  of  motion^  though  the  angle 
producing  it,  will,  for  an  8,  10,  or  12  degree 
pallet,  comprehend  double  that  number  of 
degrees  from  the  zero  line  as  shewn  by  the 
outer  scale,  and  also  by  the  diafframs  in  the 
Institute.  With  regard  to  the  double  num- 
ber, it  must  be  observed,  that  the  figure  10 
the  only  figure  necessary  on  the  inner 


is 


scale,  it  being  the  mean  between  8  and  12 
decree  palleti^  the  highest  and  lowest  axes 
ormnaruy  employed,  and  within  those  limits, 
the  double  mdications  for  the  angle  are 
correct. 

In  confirmation  of  this  theory,  means  are 
provided  in  this  particular  instrnmenti  for 
mechanically  proving  the  efiectiveness  of  the 
principles  adopted  m  its  construction,  by 
the  addition  of  two  temporary  brass  cooks, 
with  conical  centre  screws,  for  attaching  and 
pitching  the  wheel  and  pallets  to  a  proper 
acting  depth;  this  if  done  in  die  instrumenl^ 
as  it  may  be  by  the  steel  screw  f ,  at  the 
narrow  end,  the  acting  arc  of  die  pallets  will 
be  indicated  on  the  outer  scale,  by  degrees  of 
half  the  value  given  bv  ihe  inner  scale,  via. 
24  for  12  degrees,  eacL  process  completely 
demonstrating  the  correctness  of  the  other. 
Beyond  this  demonstration,  die  temporary 
cocks  will  not  be  required,  as  in  the  ftitore 
use  of  die  instrument,  the  pallet  arc  of 
motion  will  be  as  comeody  determined  by 
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ExperimmU  mth  the  Chronometer  No.  8. 

The  marine  chronometer  No.  6  being 
entirely  finished  I  set  it  going  with  a  spiral, 
which  made  two  and  a  half  turns,  but  bent  in 
large  ooils.  The  motive  force  being  9  lbs.  it 
advanced  half  a  second  in  two  hours.  With 
a  force  of  4^  lbs.  slow  twelve  seconds  in  two 
hours.  The  large  arcs  being  quicker  than 
the  small  ones,  I  adapted  to  me  chronometer 
a  spiral  which  made  seven  turns  and  ten  and 
half  lines  of  diameter  the  oscillations  being 
sensibly  isochronous,  but  the  spring  was  too 
weak. 

I  observed,  that  after  the  chronometer  had 
gone  some  time,  the  banking  pin  of  the 
Dcdance,  which  before  was  at  0,  had  changed 
to  five  degrees,  which  showed  that  the  coils 
of  the  sprine  had  become  more  open. 

I  put  to  me  chronometer  the  spiral  spring 
No.  3,  after  having  proved  it  on  the  elastic 
balance,  it  made  eight  turns  and  drew  thir- 
teen grains  to  five  degrees,  and  was  eight 
and  a  half  lines  in  diameter,  the  progression 
of  the  force  being  perfectly  constant,  the 
oscillations  ought  to  be  isochronous.  I  tried 
in  effect  this  spring  by  making  the  chrono- 
,  meter  go  with  weights  of  different  amounts, 
and  the  oscillations,  although  very  imequal, 
in  extent  were  isochronous. 

The  spiral  No.  3,  thus  tried,  was  acknow- 
ledged very  good,  and  served  to  prove  my 
theory  on  the  springs,  and  on  the  laws  which 
they  ought  to  follow,  viz.  the  progression  of 
their  forces,  but  I  was  fearing  lest  the  spring 
when  it  came  to  be  tried  in  different  tempe- 
ratures, and  especially  in  heat,  should  change 
its  form,  and  open  or  expand  its  coils,  as  I 
had  already  experienced  with  others.  I  then 
attempted  to  nx  its  form  by  tempering  it, 
but  I  nad  the  misfortune  not  to  succeed,  and 
to  lose  an  excellent  spring,  because  the  heat 
made  the  spring  open  and  made  it  change 
altogether  its  figure.  I  then  took  the  reso- 
lution to  soften  and  straighten  it,  in  order  to 
take  the  dimensions  K>r  making  others 
similar  to  it.  The  spring  was  12  inches  and 
4  lines  long  (13*16  Eng.  in.),  and -^  wide 
(169),  and  ^  thick  (-0093),  and  weighed 
41  Iiinch  grains.  Then,  as  122  Fr.  grs. 
:  100  troy  :  :  41  :  34  troy  grs.,  the  weight  of 
his  spring. 

I  adapted  to  the  chronometer,  a  spiral. 
No.  4,  making  seven  and  three-quarter  turns, 
the  oscillations  were  very  nearly  isochronous. 


I  set  the  chronometer  going,  giving  it  dif- 
ferent inclinations,  and  I  proved  that  al- 
though the  arcs  of  vibrations  should  change 
a   little,  their  extent  nevertheless  did  not 
affect  the  going  of  the  chronometer,  and, 
satisfied  upon  so  important  a  point,  I  ought 
to  have  adnered  to  this  spiral^  by  leaving  it 
in  that  state,  but  the  same  fear  of  its  chj^xg' 
ing  its  form  was  still  tormenting  me,  and  I 
was  venturesome  enough  to  attempt  to  tem- 
per this  spring,  taking  all  the  precautions 
which  seemed  likely  to  prevent  it  changing 
ite  form  by  making  it  hot, — all  this  was  use- 
less, for  1  lost  this  spring  also.    At  length, 
however,  these  two  accidents  set  me  about 
seeking  the  means  of  fixing  the  springs  per- 
manently without  tempering  them,  and  in 
this  I  fortunately  succeeded  by  the  method 
described  in  article  173.     I  will  again  show 
the  application  of  it  when  treating  of  the 
manipiilation.   This  method  consists  in  heat- 
ing   the    springs  pretty  strongly,   without 
nevertheless  making  them  change  colour, 
then  they  open  a  uttle,  and  by  plunging 
them  thus  heated  into  water,  they  will  not 
change  their  figure  so  long  as  they  do  not 
experience  a  heat  greater  than  that  tiiey  were 
thus  fixed  at.    I  put  to  the  chronometer,  a 
spiral,  No.  7,  whidi  made  full  seven  and  a 
half  turns,  draws  thirteen  grains.  The  large 
arcs  described  by  the  balance  being  qxdcker 
than  the  short  ones,  I  thinned  at  d^erent 
times  the  exterior  turn  of  the  spiral,  in  order 
that  by  this  means  I  might  succeed  in  ren- 
dering the  oscillations  isochronous,  the  large 
arcs  me  slower,  being  the  contrary  effect  to 
those  which  I  had  made  before,  and  which 
was  easy  to  correct  in  shortening  the  spiral. 

I  was  inclined  to  heat  this  spring:  pretty 
strongly,  to  blue  the  end  and  thereby  ^  its 
form,  but  this  too  great  heat  made  me  lose 
another  spring,  l^ese  different  cuscidents 
far  from  damping  my  ardour,  served  only  to 
encourge  me,  since  it  is  by  these  different 
obstacles  that  I  am  enabled  to  give  to  this 
part  a  perfection  that  I  should  have  been 
Ignorant  of  without  these  dif&culties. 

At  leng^,  after  different  endeavours  to 
obtain  a  good  spiral  spring,  after  having  lost 
so  many  very  good  ones,  I  stopped  at  that  of 
No.  19,  which  was  of  good  strength,  and 
with  which  the  oscillations  were  sensibly 
isochronous,  the  large  arcs  a  little  more 
prompt  by  about  half  a  second  per  houTi  but 
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for  want  of  time  to  perfect  it,  I  employed  it 
in  this  state. 

The  spiral  being  chosen,  I  regulated  the 
chronometer  by  charging  iiie  balance  with 
three  small  masses,  to  make  up  the  neces- 
sary weight. 

The  chronometer  thus  reg^ated,  I  po- 
lished it,  and  after  having  wound  it  up  with 
care,  I  occupied  myself  with  the  compensa- 
tion, in  finishing  the  trials  and  bringing  it  to 
a  proper  state  of  adjustment.  These  are 
tLe  dimensions  in  which  I  have  fixed  the 
mechanism  of  the  compensation  when  it  was 
completely  regulated.  The  pin  of  the  little 
arm  of  the  great  compensation  lever,  which 
acts  on  the  frame,  is  oistant  from  the  centre 
of  the  lever  3  lines  (=  *267  inch),  the  large 
lever  from  the  point  of  contact  of  the  screw 
of  the  box  to  the  centre  of  the  lever  is 
30  lines  (=2*67  inches),  the  screws  of  the 
box  of  the  spiral  pin  is  distant  from  the 
centre  of  its  axis  3  lines  (=  '267  inches. 
The  chronometer  being  then  finished  and 
regulated,  I  set  it  going  without  touching  it 
any  more,  from  the  13th  September,  1768, 
to  the  12th  of  October  following,  the  eve  of 
the  departure  of  this  chronometer  for  Eoche- 
fort,  during  this  time  its  going  was  su£&- 
ciently  regular,  that  I  ventured  to  hope 
that  it  might  succeed. 

State  of  the  Marine  Chronometer  No,  8,  at 
at  Parte,  the  I3th  of  October,  1768,  hefore 
being  transported  to  Roehefort, 

The  thermometer  being  at  13{  Bean. 
(s=s  63  Fah.),  the  rateau  or  index  of  the 
spiral  bein^  at  13^  de^es,  the  arcs  of  vibra- 
tions *240  degrees.  &e  chronometer  No.  8, 
having  arrived  at  Bochefort,  I  found  that 
the  thermometer  being  at  14  degrees,  the 
index  of  the  spiral  stud  was  only  12  degrees. 
I  attributed  this  change  of  the  spiral  stud  to 
the  violent  shaking  of  the  carriage,  which 
had  caused  the  compensation  lever  to  turn, 
as  it  was  only  put  on  friction  tight  upon  the 
staff.  I  fixed  it  afresh,  and  the  thermometer 
being  at  13  degrees,  I  altered  the  index  to 
13  degrees,  and  left  it  in  this  state ;  I  made 
afterwards  many  experiments  on  the  rate  of 
this  chronometer  in  a  great  heat  &c.  On  my 
return  to  Paris,  I  prepared  the  table  of  cor- 
rections to  bo  employed  for  correcting  the 
going  of  the  chronometer,  during  the  difier- 
ent  temperatures.  Here  is  the  table  which 
I  prepared  for  the  Minister  of  Marine  to  be 
sent  to  Messrs.  Fleurieu  and  Pingr^. 

Table  of  the  Corrections  which  are  neceeeary  to 
apply  to  the  time  thown  by  the  Marine  Chro- 
nometer No,  8,  in  order  to  estimate  its  rate 
in  the  under-mentioned  different  temperatures. 

The  chronometer  No.  8,  is  supposed  to  be 
regulated  at  a  temperature  of  15  degrees 


above  the  freezing  point,    it   loses  by  the 
cold  as  well  as  by  a  great  heal 

D^rees  abore  the  Frceang  Fdnt. 

Beaumer.    Fahrenheit 

5  43^  slow  in  24  hours,  1| 

10  '     54i  ditto        ditto    ...  0| 

15  66  supposed  regulated  0 

20  77  slow 1 J 

25  .   88i  Ditto 2^ 

32  104  Ditto ei" 

Extract  of  the  Rate  of  the  Marine  CJurmwtuUr 
No,  8,  during  the  trial  made  at  eea,  taken 
from  the  Journal  that  Mir.  de  Fleurieu  pub- 
lished by  order  of  the  king. 

At  Eochefort,  from  the  14th  of  November  to 
the  7th  of  December,  the  same  year  at  a 
mean,  the  Marine  Chronometer  No.  8  lost 
upon  the  mean  time  4'',12. 

At  Ulsle  D*  Aix. 
By  the  observations  compared  wilh  the  2Sd 
December,  1768,  and  with  the  18th  Janu- 
ary, 1769,  at  a  medium  was  dow  S'^yOQ. 

At  Gadis. 

From  the  1st  to  the  14th  of  March,  die 

daily  losing  was  8'',  545. 

AtLaRraya. 

From  the  13th  April  to  18th  <d  April,  the 

daily  losing  rato  was  ll'^yGl. 

At  Fort  Boyal. 
From    11th   to    15th   of   May,    the   daily 

loss,  13^,475. 

At  Cap  Francois. 
From  the  30th  May  to  11th  of  June,  daily  * 

losing  12'',8d. 

At  Angra. 
From  25th  to  31st  of  July,  daily  losing,  16",75. 

At  Sainto-Qroix. 

From  18th  to  23d   of  Angosti  daih 

losing  19",275. 

At  Cadiz. 
From  4th  to  10th  Oct.,  daily  losing  15'',93. 

At  L'Isle  Daix. 
From  1st  to  13th  Nov.  daily  losing  18^,605. 

The  experiments  made  with  the  Marine 
Chronometer  No.  8,  since  its  return  from  its 
trial  at  sea,  serving  to  establish  the  causes 
of  its  losing  rato. 

To  obtain  wiih  certainty  the  causes  whidi 
made  the  chronometer  lose  during  the  tiisl 
at  sea;  I  prepared,  before  touching  ths 
chronometer,  a  plan  which  was  to  regulate 
each  operation  or  experiment  that  I  proposed 
to  make.  To  arrive  at  this  end,  X  oeter- 
mined  it  as  I  have  described  at  the  end  of 
No.  6  (716  fol.)  to  which  we  refer.  It  will 
suf&ce  to  say,  that  this  plan  was  yet  more 
particularly  destined  to  No.  8,  because  I  was 
much  more  attached  to  it,  and  therefas 
more  anxious  to  prove  the  cause  cf  flie 
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in  this  machine,  than  that  of  No.  6,  the 
latter  being  less  perfect  in  many  respects 
than  the  oi^er.  It  is  in  following  the  spirit 
of  this  plan  that  I  dare  flatter  myself  to  be 
certain  of  the  causes  of  the  losing  of  No.  8, 
and  by  this  of  correcting  or  to  be  capable 
of  peHecting  the  marine  chronometer ;  but 
before  treating  of  this  latter  subject,  I  must 
here  give  an  account  of  the  experiments  and 
observations  which  I  made. 

Haying  taken  the  movement  out  of  its 
(tambour)  box,  I  did  not  see  the  least  mark 
of  rust,  nor  spot,  the  polish  of  the  steel 
had  not  changed  colour,  there  was  not 
the  least  dirt  nor  dust  attached,  neither 
to  the  (flinders  nor  to  the  axle ;  in  a  word, 
the  chronometer  was  as  dean  as  when  I 
wound  it  up  before  its  departure.  At  Paris, 
before  the  departure  the  ohronometeri  was 
losing  4^^  in  24  hours,  the  thermometer 
being  18},  and  the  index  13^.  At  Boohe- 
fartf  the  chronometer  was  losing  4'',12, 
and  at  the  end  of  the  trial  it  was  losing 
18'',60,  therefore  the  losing  had  increased 
to  14'',48  in  14  months.  'We  intend  to  give 
an  extract  of  the  experiments  which  were 
made  in  order  to  assign  the  causes  of  this 
losing,  and  the  quantity  of  each. 

Fint  Experiment : — The  arcs  of  vibration 
before  the  departure  were  240  degrees;  on 
the  return  of  the  chronometer,  I  found  that 
they  were  210  degrees. 

Second  Experiment: — ^At  Bochefort,  the 
thermometer  being  at  13  degreesy  the  index 


was  13;  on  the  return,  the  thennometer 
being  at  14,  the  index  was  13 ;  the  difference 
1  degree  or  thereabout. 

Third  Experiment : — ^The  arc  of  vibration 
described  by  the  balance  (the  movement 
being  ont  of  its  case),  the  watch  loses  29^ 
in  24  hours;  and  having  added  a  weight  of 
2}  lb.,  the  arcs  being  240  degrees,  the  watdi 
lost  21"  in  24 ;  therefore  a  difference  of  B" 
was  caused  by  the  addition  of  weight,  and 
the  arcs  were  increased  30  deg. ;  this  ad* 
justment  was  made  before  anything  waa 
changed  in  the  movement. 

Iburth  Experiment : — Having  put  oil  to  the 
escapement,  without  taking  away  the  old| 
which  remained  and  was  ooasulated,  the 
chronometer  lost  31"'},  instead  of  as  before  it 
lost  29^  in  24  hours,  the  difference  caused 
by  the  oil  7''}.  The  axes  became  330  de- 
grees,  after  having  put  the  oil  to  the 
escapement;  therefore  Hie'oil  had  made  ilia 
augmentation  20  degrees!  This  effect  is 
caused  by  the  fresh  oil,  which  had  dilated 
the  old  oil. 

JKfih  Experiment: — 12  os.  added  to  the 
goin^  weights  had  caused  the  balance  to 
describe  240  degrees  instead  of  230,  and  the 
difference  in  the  weights  and  in  the  extent 
of  the  vibrations,  has  made  Hie  chronometer 
lose  less,  Ti  in  24  hours;  which,  wiili 
the  third  experiment  proves  that  the  spiral 
is  oot  isochronous. 

{To  be  conimued.) 


LIVEEPOOL  OBSEBVATOEY. 

Batbs  op  Ohbonohitebs  on  Trial  for  Purchase  by  Shipowners  and  Oaptains  in  the 

Mercantile  Marine. 

The  following  Table  exhibits  Hie  results  of  the  first  trial  of  chronometers,  hv  means  of 
the  arrangements  recently  made  at  the  Liverpool  Observatory.  The  new  chronometer 
room,  which  is  28  feet  by  18  has  a  Isjr^e  double  sky-light;  the  side  walls  are  double, 
having  a  cavity  between  them.  The  ^ole  room  can  be  warmed  by  hot  water  pipes 
which  are  carried  under  the  floor,  and  there  are  two  warm  air  chambers  placed  in  the 
room,  each  of  which  will  hold  upwards  of  100  chronometers ;  the  tops  of  these  chambers 
are  made  of  plate  glass,  so  that  the  chronometers  in  their  boxes  with  the  lids  open  may 
be  compared  as  frequently  as  desirable,  and  their  rates  in  different  temperatures 
ascertained  without  moving  them  from  one  place  to  anoilier.  The  heating  is  all  by  gas, 
the  pressure  of  which  is  regulated  by  a  governor.  The  advantage  of  this  arrangement 
is  that  the  temperature  can  be  kept  the  same  for  the  whole  week  to  within  two  or  three 
degrees,  and  the  change  when  made  is  not  sudden  but  gradual,  occupying  some  four  or 
five  hours  for  an  alteration  of  about  15  degrees,  this  bemg  the  largest  change  to  which 
the  chronometers  are  subjected  at  any  one  tmie. 

Shipowners  and  captains  will  see  at  a  glance  the  quality  of  each  chronometer ;  and 
when  a  selection  is  made,  the  rates  for  ihose  temperatures  to  which  ahips  are  most 
frequently  exponoi  will  bo  found  in  the  Tabic. 


TBE  HOBOLOaiO&L  JO0BIUX. 


ODlnnms  1  and  2  oontain  nnmbers 

Ooliuaiu  3  t»  7  shov  the  meao  djtily  rate-  te  ttA  id  th«  fire  veeki^  $alKim$  iAm  ■■ 
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sign  is  used,  and  Ituing  whoa  the  —  sign  is  used ;  flie  range  of  temperature  is  giren  at 
the  bottom  of  each  oolmim. 

Oolmnn  B  is  the  mean  of  oolomns  3  and  7,  and  column  9  Ulb  mean  of  4  and  6. 

Ooltunn  10  ghowB  the  rate  in  the  hi^test  temperatore.  The  object  of  this  arrangflisMit 
is  to  B^iaratfl  as  &t  as  powible,  the  iiregulanty  of  peifbrmance  due  to  change  of  tem- 
perature £rom  that  oriamg  from  other  causee. 

Oolnicn  1 1  AoTS  the  greatest  change  of  rate  between  any  two  weeks  from  all  causes  of 
irregnlarity  combined,  and  oolmnn  13  that  portion  which  is  due  to  change  of  temperature. 

Oolumn  13  shows  the  mean  of  the  five  extreme  differences  between  any  two  days  ol 
each  week ;  by  the  numbeis  la  this  oolumn  Uie  atea^nees  of  daily  rate  may  be  seen. 


29-304,  at  S  p.m.  of  the  26th,  which  gives  • 
range  of  0 '  946  of  an  inch. 

like  mean  temperature  due  to  B^temher, 
according  to  Qreenwich  results,  is  ST^j  Thioh 
is  about  the  same  ior  the  past  month. 

On  the  8d  at  6^  p.m.  was  a  splendid  sna- 
set,  the  clouds  in  the  western  borison  of  a 
deep  crimson  or  copper  colour. 

Cm  the  7th  was  a  fresh  gale  from  w  to  irw 
nearly  the  whole  day. 

Between   the    10th   and    14th  the  wind 
veered  completely  round  the  compass,  from 
irw,  through  it,  e,  s,  and  w  to  ir. 
&  On  the  13th  st  5  p.m.  part  of  a  rainbow  in 

the  SB. 
^  On  the  I4th  in  the  a.m.  waa  a  freeh  gale 

'B  from  sw  to  w ;  and  the  wind  continued  very 

^  strong  from  northward  during  the  15th. 

^  On  the  23d  a  strong  gale  blew  from  the 

westward. 
Beferring  the  wind  observatione,  at  9  a.m. 
a  to  the  cardinal  points,   it  appears  the  wind 

blew  horn  the  x  on  6  days  ;  frran  the  B  on  2 ; 
^m  the  B  on  9 ;  and  from  the  w  on  12  days  j 
^  ivhile  it  was  calm  on  1  day. 

^  Bain    fell  on    16  days.    Only   10    fine 

lunshmy  days  can  be  counted. 

The  weather  of  September  has  been  stormy 
ind  rainy,  while  the  prevalence  of  bW  winds 
laa  maintained  an  average  temperature. 
S  In  connection  with  the   weather  record, 

he  following  extract  from  a  leading  article 
n  the    Shipping  and  MereantiU    GautU,  of 
g  September  16th  1861,  is  interesting : — "The 

vhole  of  our  correspondents  agree  in  stating 
hat  the  yield  of  wheat,  as  to  quality,  is  by 
^  the  best  on  record,  but  that  with  some 
hw  exceptions,  the  yield  does  not  come  np 
I  a  what   may  be  termed  a  full   average. 

1  EVlien  however,  we  consider  the  splendid 

c  londition  in  which  the  wheats  have  been 

1  >ecured,  and  consequently  the  large  addi- 

ional  quantity  of  flour  produced,  compared 
I  vith  most  previous  years,  tliere  is  no  ques- 

«  ion   whatever   bnt  that  a  most   valuable 

n  Kop  has  been  secured,  both  ibr  the  millers 

3- , JM  Uie  consumers,  as  well,  of  oonrse,  at  £» 
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the  growers.  Indeed^  it  may  be  stated  that 
the  present  year's  growth  is  yielding  at  least 
one-third  more  flour,  taking  measure  for 
measure,  than  the  crop  of  I860." 

B.S. 


MAomBT. — One  Magnus,  a  shepherd,  first 
difcorered  the  loadstone  by  its  sticking  to  the  iron  of 
his  sandals,  whence  the  name  *'  Magnet "  was  giren 
to  the  stone  or  magnetic  Needle. — Practical  NdvitftUor, 


HxUUi  f^oroIosCral  ituAiXntt. 

NOTICE. 

A  Conrse  of  Tm  Lectures  on  Mbcbahics  will  be 

8f  yen  Fortnightly  at  the  British  Horological  Institute, 
nring  tlie  months  fix>m  Noyember  to  March, — com* 
mendng  on  Tnesd^,  Noyember  19th,  1861,  by  W. 
mSLOP,  Esq.,  F.B.A.S.,  Hon.  Sec.  Chair  to  be 
taken  at  Half-past  Eight  precisely. 

Diyision  First. 
Noy.  19  ...  Lecture  1.— Introduction:  Relation  of  the 

Science  to  Horology — Pro- 
perties of  Matter. 
Dec    3  ...         „    S.—Static8~ Force— Equilibrium. 
„    17...         „    3. — Centre  of  Grayity 

Division  Second. 
Dec.  31  ...  Lecture  4. — Dynamics— Laws  of  Motion 

— Inertia. 
1862. 
Jan.  14  ... 


,)2o  ... 

Feb.  II  ... 
25... 


n 


„  i.— Second  and  Third  Laws  of 
Motion — Compound  Mo- 
tion—Reaction. 

„  6. — Central  Forces  —  Rotatory 
Motion. 

, ,  7. — Qravitation  and  Laws  of  Fall  - 
ing  Bodies. 

„  8.— Gravitation  (Second  Lecture) 
Prqieci  lies— The  Pendulum 
— Effects  of  Gravitation  on 
the  Heavenly  Bodies. 

Division  Third. 
March  11  ...  Lecture  9.— Mechanical  Powers:  Lever, 

Wheel  and  Axle. 
„     10. — ^Pulley  —  Inclined  Plane- 
Wedge  —Screw. 


18  .. 


NOTICE    TO    MEMBERS. 

1  hose  Members  who  have  not  received  their  Cards 
for  the  current  Subscription  are  requested  to  apply  at 
the  Office. 

Subscriptions  due  at  the  Michaelmas  quarter  should 
be  sent  by  Stamps  or  Post  Office  Order,  payable  at 
Goswell-road  to  W.  Hislof,  Hon.  Sec*,  35,  North- 
ampton-square, E.C. 
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Notice.— Members  forwarding  their  Journals  to 
the  Office,  can  have  them  bound  uniform  with 
Vols.  I.  and  n.,  at  U.  per  vol. 


AB  Commnnicaiione  fat  this  Journal  should  he  ad- 
dreated  to  the  Editor,  before  the  S5fA,  at  the  Office^ 
36,  Northampton  Sqaans,  ClerkenwelL 


EQUATION   OF    TIME   TABLE 

Fob  Novekbbr  1861. 


At 

ArrAaaMTNooM 

At 
MbahNooi. 

Day 

of  the 

Day 

of 

Bqaation  of 
Time  to 

DUferenoe 
for 

Bqnalioa  of 
Time 

Week. 

Math 

be  tubtracUd 
from 
Apparent  Time. 

One  Hoar. 

tobe«Mirf 

to 
Mean  nine. 

m    s. 

8. 

m.    s. 

Fri.    .. 

1 

16  17 

48 

0- 

028 

16  17-49 

Sat.  .. 

2 

16  18 

14 

0- 

006 

16  1814 

Sun.  . . 

3 

16  17" 

99 

0- 
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16  17-98 

Mon  .. 

4 
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01 

0 
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16  16-99 

Tues,. 

5 

16  15 

22 

0 
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16  15-19 

Wed.. 

6 

16  12 

•62 

0 

143 

16  12-68 

Thurs. 

7 

16     9 

19 

0 

178 

16     913 

Frid. . . 

8 

16     4 

93 

0 

212 

16     4-87 

Sat.  •  • . 

9 

15  59 

•84 

0 

246 

15  59-77 

Sun. . . 

10 

15  53 

93 

0 

280 

15  5385 

Mon. . . 

11 

15  47 

•18 

0 

315 

15  47-09 

Tues.. 

12 

15  39 

61 

0 

350 

15  39-53 

Wed.. 

13 

15  31 

•21 

0 

385 

15  8111 

Thurs. 

14 

15  21 

•98 

0 

420 

15  21  87 

Frid.. 

15 

15  11 

•91 

0 

454 

15  11-80 

Sat . . . 

16 

15     1 

•01 

0 

•489 

15     0-89 

Sun... 

17 

14  49 

27 

0 

624 

14  49^  14 

Mon . . 

18 

14  36 

•70 

0 

-558 

14  86-57 

Tues.. 

19 

14  23 

30 

0 

•692 

14  23- 16 

Wed.. 

20 

14     9 

09 

0 

•626 

14    8-94 

Thurs. 

21 

13  54 

05 

0 

•660 

13  53-90 

Frid.. 

22 

13  38 

20 

0 

•694 

13  38  04 

Sat . . . 

23 

13  21 

53 

0 

•728 

13  21-87 

Sun. .. 

24 

13     4 

07 

0 

•760 

13     3-91 

Mon . . 

25 

12  45 

83 

0 

•792 

12  45-66 

Tues.. 

26 

12  26 

82 

0 

•823 

12  26-65 

Wed.. 

27 

12     7 

06 

0 

•854 

12    6-89 

Thurs. 

28 

11  46 

57 

0 

•884 

11  46-40 

Fri... 

29 

11  25 

36 

0 

•913 

11  2519 

Sat . , . 

30 

11     3 

46 

0 

•940 

11     3-29 

TO  CORRESPONDENTS,    jr. 
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ON    THE    PENDULtlM. 

Ctoo  ittttttte 


Dtlkwed  Jy  E.  D.  JororaoN,  Eao.,  F.E.A.S.,  /or  the  HOKOLOQicii,  Iirexmrra,  at  Spl- 

EULDs  Laonraa  Hau,  ftjfojw  I6(ji,  1861. 

Mb.  Ei.AnwniBRan,  V.P.,  n  thb  Chub. 

GBTTTLKMBt,— I  hflTe  to  claim  your  indul  pendukua  body  is  called  a  "  Pendulum  ;•* 

genee  for  any  8liort.oomiiig8  of  mine  vhicl  but  we  only  apply  that  word  to  Bncb  fonna 

may,  perhapa,  caueo  you  diBappointment,  or  of  bodies  as  are  specially  designed  to  per- 

ttie  ground  that  this  is  my  first  attempt  ai  fonn  certain  offices  by  their  motions,  Thioh 

"^jnng.     1  think   1   hear   you    asking,  we  call  indifferently  by  the  names  "  osdl- 

"  Why,  then,  did  you  call  us  together,  i  lation  "    or    "  vibration ;"  but  to  prorent 

you  doubted  your  abili^  either  to  amuse  oi  oonfiision  I  ahajl  call  them  "  yibrationB." 

instruct  ?"    I  answer  that  imaginary  quee- 

tion,  by  stating  that  I  have  long  seen  the  SciKimTic  Uses  of  thb  Fespulitii. 

neoessi^  of  making  a  beginning  to  such  fl  nn.          :,,...         .    ^ 

aeries  of  lectures  as  ftom  their  purely  prac-  .V"  P»«''"l™  a  not  only  an  instameut 

Boal  nature  might  supply  matter  for  thoight,  "  mportanoe  m  daily  bfe  as  a  tunekemar, 

and   bo  of  immediate  apphcation  by  the  '?''  "  "i"  """•'-■'"ne  to  the  art  w&oh 

denizens  of  a  district  so  eminently  practical  PT"  »nch  of  its  yitahty  to  this  distnpt,  but 

as  Olerkenwell.    A  lecture  is  either  an  aigu-  >"?«  "muense  miportanoo  m  other  .aences. 

meat  or  a  diBcourso  on  a  given  subject  ar-  "  "  «u  indospensaHe  adjunct  to  an  obsma- 

ranged  in  a  general  or  apecific  manner,  and  S'?'     '?  ¥*  ''?"  the  moans  of  eihibiting 

it  vSl  have  aniwered  every  purpose  if  it  anp-  thj. '"''''™,  "  "»   f"™   »'  gravity  at 

pUos  some  mformation  and^.thnulate  to  the  different  UUtudee,  and  of  helpmg  to  ootm- 

acqniromentofmoreonthopartofthehoaror,  '""''i  the  calculabons  of  tho«i  who  have 

and  when  the  tune  has  been  occupied  without  T^    to  detemune  the  %nre  and  dramly 

any  sense  of  weariness.    It  U  quite  dear  f  the  earth,  and  the  modifi^tions  of  the 

that  no  Bcieutific  subject  can  bo  eshausled  £"«'  "'ff""^  J?  ""■.  ""n^ng^  »»<*  <* 

in  a  single  lecture ;  but,  on  the  eonliarj,  ah  "'t^V'  *  "'»'«"  on  ite  aia. 

that  can  be  done  is  to  cull  the  various  <&ioe  ,^  '"yS"'  here  gave  a  short  ejplauation 

moraolB  the  subject  presents,  so  as  to  enable  °'  "i"  .■""»«»  between   the   pol"   "1 

the  hearer  to  ibsorb  as  much  as  possible  «qnatonal  diuietor.  of  the  earth,  andofth. 

without  such  a  bewilderment  as  r  Jlto  in  "I""!'  "I  ^^°^  *'  P'ndulnm  was  em, 

the  hiBs  of  beneht  from  tho  whole.  V^V.'^J^  determme  it.    He  showed  that  il. 

The   subject   I    propose  to  handle  this  "dicatmns  of  IMt  difference  ware  so  pl«n, 

evenrng  is  one  which  mS  occupy  volumes.  ?"'  ","'S?"' ''•?»■'  " '""!'  '3  ^'^T^ 

It  U  i/timately  comieca  with  other  impo,^  '* ,",  ';^"  ^ ,  'i"  >""  '?!"''?*  tf* 

tant  and  intiestmg  studies,   such  as  me-  ""(P'J"'""  "{  *«'  g"*'  philosophy  bemg 

chanics,    dynamics,    and   astipnomy  i    and  "li>l  »pou  at  the  present  day. 

ajthoogh  wo  ahjil  be  foi^sed  to  allude  to  TBimns  o.  Pimnjuill.. 

them  m  our  path,  we  shall  only  be  able  to  •           l     •     i 

spare  a  moment  for  each  in  passing.  Pendulums  are  of  three  kinds — ^the  BuBpl^ 
the  compound,  and  the  conical.    The  simple 

DBrinii'ioir  ov  A  Feuhuluu.  are  those  which  we  have  principally  to  deal 

Every  body  supported  by  a  horisontal  axis  ^'^  to-night,  beoause  their   rudimentary 

passing  through  it  at  a  point  more  or  leas  nature  is  boat  calculated  to  aid  our  firrt 

distant  from  its  centre  of  gravity,  can  only  attempt  to  understand  the  laws  that  govern 

be  m  permanent  equihbrium  when  that  centre  '^  motions  of  pondubus  bodies, 

of  gravity  hangs  immediately  below  the  axis.  '„      „           ^ 

If  free  io  niSo,  and  that  ientre  of  gravity  ^an  Snnxii  PBHTOnra. 

be  drawn  from  the  perpendicular,   it  inll  A  simple  pendulum  conBistB  of  a  heaw 

Bwin^  from  side  to  side  until  friction  destroys  ttody  or  molecule    suspended  \iy  a  flexibu 

ito  motion,    and  enables  it  to  settle  down  itring    or  rod    of  any   lencitli,    the  irhole 

again  in  its  Conner  position.    Erery  such  freight  of  the  instrument  being  supposed  to 
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be  Doncentiated  is  the  "bob,"  as  the  freight  effect  modified  if  the   bod;  be  prOTsntad 

ia  called.  fnm  foUoiHoff  a   diieot  ^imwud  path. 

This  Utter  being  the  conditioii  of  the  bob 

The  CouFOVin}  Fzhbclitm.  of  the  pendulum  before  ob,  in  otmoeqiunce 

A  compound  pendulum  ia  one  in  which  "f  the  Ime  to  irhich  it  is  attached  ocai«t™in- 

the  rod  itself  haa  comiiderable  weight,  and  mgit  to  move  m  a  oirde  aronnd  die  pomt  of 

every  part  of  which,  if  freed  from  its  oon-  Huiipenaon,  lot  ub,  therefcre,   obmn  thj» 

nection   with  the  remaining  partu,  would  pa"i  pi  ^  bob  "»  J^  deecent.     You  wU 

-oonatituto  a  pendulum.     ThuB  tte  compound  pepceire  from  Oua    diagram  ttiat  ttio  hob 

pendulum  may  be  regarded  as  a  group  of  ^7  be  aaid  to  paae  akng  tie  aide  rfi 

any  number  of  pendulumfl,  and  hence  the  nght-angled  trWe,  of  which  Wie  dwriMt 

lumie  "compound."  '^^^  "  perpendicular,   and    m    langUi  Ou 

distance  between  the   highest   and  unnrt 

The  OoKicAi  "PzinyuLuii.  points  of  the  arc  of  vibration  oontamplatoi 

Th,   eonicl    pB„<Wom  may  be   either  f ?»,,^vf'  "l"^  ,'^*^ Jf^ij" 

iiinple  m  compomd.    It  i.  me  Ih.  bob  of  "<*"«''  ^  *^"*',",I,IS^-^^^ 

,M&.do«iribe.. circle, tie noaon of wHd.  ■"!»*•,""  S«','  '"T^S;^.^  Si 

i.  «»ti.uo,u,  «a  the  »d  o,  line  of  which  "'t''?'  '"."f  *« '»!?  'f'  »'  '^  *?«*' 

deKribe.  .^ne,  from  which  cin»m»tlu>ce  ?°1?«  "^S   f^^SS-.  5  jt^Z 

;*.  -.,>„„  ;-  ^»;^jLi  before  stated,  la  the  measure  of  the  flm* 

Its  name  18  derived.  expended,  ^t  is  to  say,  gravity  exertid 

PftOPKETTES  OF  THE  Pkhdulch.  through  the  distance  between  the  }a^uit 

—,      -            .     1 ,                     .   .  and  lowest  points.    Oalculation  pmrea  tlitt 

The  first  nobceeble  property  of  ^o  pen-  t^e  fbroe  expended   is   tiio   same  in  bo4 

dulum  IS  that  the  time  it  takes  to  vibrate  is  -^^q^,    ],_  ^^  ^^  that  a  body  desoendiBS 

detennined  bv  its  length,  and  not  by  the  ^.^^  the  same  velodly  on  arriving  at  tlu 

weight  of  ihe  body  iwuigmg.    A  due  follow-  i^^^      ^^  ^    t^e  long  slanting  path  >■  it 

ing  up  of  this  fact  leads  us  to  the  knowledge  ^^^ui^  ^^^  had  if  it  had  feU^thedtonM 

of  all  the  fundamental  pnnoiples  of  the  pen-  ^^^^  ^^  jj^^t  whatever  the  proportion  el 

dulum,  namely,  that  its  time  is  proportionate  the  sides  of  the  triangle.     NovTaa^  jatk 

to  the  distance  apart  of  the  point  of  auspen-  ^  the  weight,    andaierefore  the  leng£rf 

mon  and  the  cenlie  of  oscilhition,  or  that  tj^e  side  of  this  triangle,  is  determ^lw 

phMM  where,  if  the  whole  weight  of^e  ^^    distance   of  the  centre   of    motiOT,  & 

pendulum  were  concentrated,  the  time  of  the  ^^jj^^^  that  as  the  time  occupied  by  a  coi- 

"^''7 1""^^  r*^,  *^!l!f5^i.  atant  foree  in  achieving  a  givan^istaiioe  unit 

OJe  lecturer  here jUusteated  the  mann«  ^^^^^^  ^th  the  iStai^  it  has  to  mm 

of  finding   the    cento,   of  osciilation,  and  the  weight,  the  length  of  the  radius  Eaa 

diowed  Its  relation  to  the  compound  pen-  determmes  the  timeby  iucreaoing  or  dimin- 

^"1°^-  idling  the  length  of  the  path  it  liaa  to  trartl 

-,                    -,  in  descending  to  the  lowest  point,  andtiis 

Peinoiple  of  the  Penduluii.  proportion  between  this  oaoaeud  dEsct  ii 

The  strict  mathematical  principles  that  well  hnown  as  that  of  flie  square  to  dia 
govern  the  motions  of  pendulums  have  been  square  root ;  that  is  to  say,  the  tame  vaiw 
examined  with  great  care  by  many  able  as  the  square  root  of  the  lenglii.  Tn  oftv 
men,  and  the  results  of  their  labours  may  at  words,  to  double  the  time  ^ou  must  quad- 
all  times  be  ibund  in  books ;  but  there  are  ruple  the  length ;  to  dimiTnnh  the  time  to 
few  men,  even  amongst  those  practising  one-half,  you  must  divide  the  length  by  fbu. 
the  art  of  horology,  able  at  a  short  notice  to  Taking  any  length  as  the  unit,  the  miut^lM 
explain  the  phenomena  exhibited  by  the  of  that  unit  must  be  multiplied  into  tboi- 
pendulum,  ho  as  to  enable  any  one  to  com-  selves  to  determine  how  many  times  the  unit 

r'ehend   it  without   reference  to  authOTs.  must  be  increased  to  give  a  otHrespondiif 

will  endeavour  to  give  a  popular  ezplana-  vibration — as,  twice  the  lime,  fbor  tones  tb 

tion  of  its  principles.  length ;  three  times  the  time,  nine  times  tbi 

Let  ns,  in  the  first  place,  ask  onrselTee  length,  and  so  on ;  becaoae  it  requires  *a 

what  we  do  when  we  draw  &e  bob  of  a  increase  of  the  length  of  tibe  radios  in  &d 

rdulnm  to  one  aide  of  the  perpendicular,  proportion  to  reduce  the  direotnoM  of  tb 

is  evident  from  this  diagram  that    in  force  of  gravi^  in  the  degree  indioafed.   b 

BO  doing  we  raise  the  weight  from  a  lower  short,  the  longer  the  peDdnlmn  tiie  gmf 

to  a  higher  level,  from  which  gravity  oon-  the  distance  horinmtally  1^  weig^  has  tt 

stantly  ^ves  it  on  inclination  to  descend ;  travel  for  any  given  amount  of  pemsodiails 

but  gravity  alone  always  acta  as  a  prapen-  desoent ;  ai^  the  ahortev,  ezae^  flu  i*- 

dumlor  pail,  and  must,  theiefijre,  have  its  verse.    ^Duie^ot  ii  alto  aided  117  A* dff 
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b^jnnii)^  ot  tiie  motioii,  ooneeqaent  oa  tlie  Hie  oosBideTfttdoii  o£  that  di^Breaoe  bdongs 

approziiuatioiiof  thelonglinemtlietriai^le  to  Uie  seotrnd  of  IU7  leotnreB. 

to  Uie  horizontal,  and  consequent  mdireot- 

sees  in  the  &U.  Teb  Oomau.  Psnuttlitu. 

Hie  next  and  moot  impOTtant  propeitv  of       -,         .    ,        ,  ,       .       .,„,.„ 

the  pendulum,  that  whiaTmakw  iWad-  ^^^oomo^  pendulum  is  not  at  aUdifferani 

miraU  a  time  measure,  is  Ite  remarkable  ^  ^^  -^"^  f*™-  »°  ^^  f  *^«  ooorse  of 

eqnaUty   of    ttie   timee   of  ito   Tibnitione  >W  motions  le  concerned;  but  bvreason  of  the 

i^ethar  they  be  long  or  short.     Here,  again,  P^*^.  of  tte  bob  bemg  a  orclo  it  bnngs  it 

mathematical   inTMtigation  of  the  subject  J'^  the  range  of  new  phenomena,  and  it 

has  long  dnoe  satisfSctorily  answered  the  ^»efore  becomes  necessary  to  ^ntomplate 

qnestion  why  sooh  should  be  the  case ;  but  ^*  ^"»  *  ^ew  pomt  ^.Tiew.     Haymg  put 

u  there  is  i6om  for  a  popular  explanation,  f^  apendulimi  m  motion,  it  would,  if  left 

I  wiU  endeaTour  to  mSte  the  mittOTdew  »«  itself  describe  a  spiral,  as  it  were  on  the 

without  hflTing  recourse  to  figure*.     At  the  ""^    of    an  inverted  oone,   ^e  base  of 

first  view  it  ippears    paradSiioal  that  so  t^  T'^'^t  ^-P^^  V°}^\oi  rt«b  or  equih- 

oonstant  and  u^^^ing  a  force  as  grayity  l^T' ^^^^.'^^T'^'^l  tendenw would 

•hould  carry  the  s/m^  weight  over  a  loni  be  to  return,  but  the  height  of  which  would 

•pace  in  the  same  time  as  over  a  short  onel  }.^  determmed  by  the  length  of  the  rod  or 

butallparadoiwindiflappearasweproceed,  ^^:  ,^J    observmg  two  Lnes    one  lepre- 

U  in  thTformer  case,  i^Wrfully  Mnsider-  ff^.^'y^.*';^  f°^^  ^^  *^^  other  pasamg 

ing  what  takes  place  during  the  course  of  ^^  .^^  ,^}  ^  *^?  ^'^  /««;  ^  ''^^ 

ee£h  vibration.   ^  this    purpose  I  wiU  P«^"e  that  the  distance  to  be  teaveTled 

Zfltum  to  oar  simple  pend^uiTwhen  a  honzontaUy  m  proi»rtion  to  the  he^ht  faHen 

pendulum  hangs  atWtttiei*  is  no  suspen-  "  Boremed  by  ^e  distance  of  the  pimt  of 

EoTof  the  force  of  gravity;  it  then^  Buapension,  and  the  oonsequent modificatioa 

unply  as  a  pull  upon  the  ™int  of  suspen-  °*  ^«  *^  °/  K»^^'  measured,  as  before, 

BOiT  without  any  tendenoJ7  of  coursoTto  ^^  *^  "^'^  ^"'"^  ^^  ^""^  ^'^• 

moved  nom  that  poaitaon  it  endeavours  to 

retam  with  a  fbroe  proportionate  to  the  We  have  hero  to  notice  a  new  force,  called 
amount  of  defleotion ;  because  as  we  approach  the  oentrifngal,  or  flying  from  the  centre, 
tfiat  point  where  the  rod  or  line  ceases  to  The  lecturer  here  illustrated,  by  means  of 
oontr^  the  motion,  gravis  is  left  to  exert  a  diagram,  a  series  of  tangential  Unee,  show- 
its  fall  fbroe,  namely,  in  a  perpendicular  ing  wWt  the  centriAigal  force  consisted  ofl 
direction.  This  point  of  course  is  on  a  level  This  centriAigal  force  is  determined  by  the 
irith  the  point  of  Buspenaion,  as  will  be  velocity  of  the  revolving  body,  and  is  msnl- 
evident  if  we  remember  that  the  line  is  fested  in  a  conical  pendulum  by  the  height 
perfectly  flexible,  and  therefore  at  that  point  above  the  base  line  at  which  a  bob  is  mam- 
must  cease  to  exert  any  influence  on  ita  tained ;  any  increase  of  force,  and  oonse- 
motion.  Now,  as  the  amount  of  force  ex-  quently  of  velocity,  causing  the  bob  to 
pended  is  measured  by  the  distance  fallen  recede  &om  the  centre,  and  constrained  by 
Uirongh,  and  as  the  velooi^  of  a  falling  the  rod  or  line  to  rise  higher,  and  conse- 
body  starting  from  a  state  of  rest  is  a  eon-  quently  to  describe  a  larger  circle.  Here 
■tantly  increasing  one,  it  follows  that  the  uie  efficiency  of  gravi^  being  proportion- 
larger  the  distance  the  body  has  to  fall  the  ately  increased,  die  motion  is  accelerated, 
greater  the  velocity  it  can  acquire,  and  there-  and  so  the  long  journey  and  the  short  one 
Sire  ^e  greater  &9  amount  of  space  it  can  are  performed  in  the  same  time.  The 
fkll  throngh  in  proportion  to  the  time  it  has  natnntl  time  of  the  conical  pendulum  is  pro- 
been  in  motion.  [Chua  the  bob  of  a  pendu-  portionate  to  the  ordinary  pendulum,  as  one 
Inm  being  moved  to  one  cdde,  has  to  travel  dicumference  to  two  diameters ;  that  is  to 
ft  large  distance  horizontally  to  fall  a  given  say,  a  circular  pendulum  makes  one  of  ita 
measure  ;  but  that  proportion  of  horizontal  circlee  whilst  the  same  length  of  vibrating 
motion  deereaaes  with  every  snbeequent  pendulum  makes  two  vibrationB.  There  are 
deflection  from  the  peroendicular  until  it  peculiar influencesaffectingthemotionsofciiv 
approaches  a  direct  &1I ;  so  that  the  in-  dilating  pendulums  which  have  not  received 
creased  activity  or  effloienciy  of  the  force  of  complete  investigation,  but  which  have, 
gravity  of  the  more  direct  &11  mffloes  to  nevertholess,  to  do  admitted  into  our  oon- 
aoquire  a  momentum  sufficient  to  travel  the  sideration,  seeing  that  they  influence  the 
rest  of  the  distance  in  the  residue  of  the  results  for  which  wo  oonstmct  these  instru- 
tame.  Striotly  speaking,  the  long  and  short  ments.  Thu^  a  pendulum  intended  to  vibrate 
ans  an  aoi  perionned  m  fbe  mme  time ;  but  in  a  plane,  if  free  to  move  in  all  direotiona 
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has  a  strong  tendency  to  take  up  the  circular 
path,  and  that  in  spite  of  any  amount  of 
care  in  the  equal  distribution  of  the  mass 
around  the  centre.  No  doubt  this  effect  is 
referable  to  ^e  diurnal  motion  of  the  earth, 


and  although  small,  is  so  conBtant  that  it 
requires  perpetual  counteraction. 

The  application  of  this  peculiarity,  like 
that  of  the  other  prindpleB  enumeniled, 
belongs  to  the  secona  part  of  ttiis  lectoze. 


BAEOMETEES :   theib  CONSTEUCTION,  USE,  and  EEOENT  IMEEK)7EMKNTS. 

a  iwture 

JMifmed  hy  Mb.  B.  Stbaohak  at  the  Bbitish  Hoeological  LfsnTUTB,  SepUmhr 

Uth,  1861. 

Mb.  J.  F.  Cole,  V.  P.,  nv  thb  Chair. 

{Concluded  fnm  page  SO.) 


It  is  very  common  to  find   barometers 
erroneous.    Mr.  Hartnup,  the  astronomer  of 
liverpool,  frequently  verifies  barometers  for 
captains  at  that  port,  and  he  Has  found  them, 
in  some  instances,  nearly  an  inch  in  error, 
some  reading  too  high  and  some  too  low,  an 
amount  of  much  consequence  in  observations 
used  for  scientific  purposes,  and  the  logs  of 
ihips  are  now  ofben  consulted  to  aid  philo- 
ao^ucal  inquiries.    Bome  have  been  found 
8ol>ad  that  the  mercury  would  not  descend 
lower  than  29  or  28^  inches.     The  marine 
barometer  should  be  capable  of  shewing  at 
least  27  inches.    The  yahie  of  a  barometer 
at  sea  is  to  show  depressions  which  foretell 
storms ;  but  if  the  mercury  cannot  descend, 
how    are   persons   to   be  warned    against 
the  coming  evil  ?    Many  cases  of  a  similar 
nature  have  come   under  my  knowledge. 
The  way  in  which  the  fiEiult  may  be  detected 
is  by  captains  bringing  their  instruments  to 
the    observatory   to    be    verified.      Means 
have  been  provided  for  obtaining  artificial 
pressure;   mey  are  put  into  an  air-tight 
case,  with  a  glass  front ;   the  air  is  pumped 
away,    and    the    mercury   is   brought    as 
low  as  required, — so   low  as  10  inches  it 
eauld  be  brought.     Many  barometers  have 
been   found  which  by  no  possible  means 
would  read  lower  thfui  29  or  28^  indies, 
owinK  to  the  smallnees  of  their  cisterns, 
whicn    would    not   permit  of  a  sufficient 
descent.    Hence  the  necessiiy  of  having  each 
instrument  verified  with  a  standard.   Again, 
the  mercury  may  be  made  to  stand  higher 
by  forcing  air  into  the  chamber ;  and  thus 
marine    barometers  are  compared  with   a 
standard  from  81  to  27  inches,  beyond  which 
limits  the  column  never  ranges  at  the  sea 
leveL 

It  is  necessary  to  apply  certain  corrections 
to  barometer  readings,  if  they  are  used 
scientifically.      Mercury  is    affected    very 


much  by  changes  of  temperature.  It  is  one 
of  the  most  expansible  metals ;  Hierefine  if 
one  barometer  was  read  at  a  temperatoze  of 
80^  and  another  at  32^,  there  would  be  a 
diffierence.  Observations  intended  for  seieii- 
tific  purposes  should  be  reduced  to  329  FaL 
Then,  again,  there  are  barometers  without 
moveable  cisterns,  or  moveable  scales;  allow- 
ance then  must  be  made  for  capacity.  Also 
correction  must  be  made  for  the  action  of 
capillarity.  When  a  tube  is  plunged  in 
water  it  has  a  tendency  to  draw  a  litde  into 
it.  The  tube  appears  to  suck  up  the  liquid 
to  a  certain  extent.  But  when,  the  tube  ii 
put  in  mercury,  it  presses  it  out.  This  is 
called  capillary  action,  and  an  allowance 
must  be  made  for  it  in  barometers,  because 
it  has  the  effect  of  depressing  the  column  of 
mercury. 

The  ordinaiy  mode  of  fitting  a  barometer 
by  putting  it  in  a  wooden  case.    The 


is 


French  prefer  this  method,  becaose  Ihej 
think  it  can  be  more  securely  fibced,  is  moie 
portable,  and  less  liable  to  De  broken  by  a 
sudden  concussion  than  if  fitted  in  metaL 
The  English  opticians,  on  the  other  hand, 
think  dmerently.  They  contend  that  the 
wood  is  liable  to  irregular  expansion ;  that 
the  tube  cannot  be  so  securely  fixed  in  it; 
and  that  aU  things  considered,  brass  is  the 
best  materiaL 

We  have  before  us  a  specimen  of  a  bra« 
tube  for  a  marine  barometer.  It  is  oaUed 
<<  Hie  Kew  Model  Barometer,"  becanse  it 
is  the  form  which  was  approved  by  the  Sew 
committee  which  sat  some  years  ago  to  con- 
sider the  state  of  the  science  of  meteorologr. 
Moreover  it  was  recommended  hj  the  Coa- 
gress  of  BrusselB,  held  in  1853,  with  the 
view  of  promoting  meteoroloffical  obaem- 
tions  at  sea,  on  a  systematictu  j^an.  It  ii 
an  instrument  whidi  has  been  ex!bsauMg 
employed  in  the  United  Stales,  1^  our  ova 
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tfUfummenty  and  by  private  ahipownen. 
Oaptaixui  prefer  it  on  aooonnt  of  its  porta- 
bilxfyi  the  xeadineBa  with  whioh  «it  can  be 

t  up  and  taken  down,  and  for  its  acouracy. 

18  an  ezoeedingly  aoourate  instrument. 


s 


It  can  be  adjusted  to  the  i^  pcurt  of  an 
inch,  and  read  to  a  thousandm.  It  can  be 
set  with  great  accuracy;  for  light  is  ad- 
miiwrible  to  the  top  of  the  mercury  by  slits 
made  in  front  and  behind.  Like  ailmoBt  idl 
barometers  it  is  read  by  means  of  a  slidinff 
▼emier,  moved  along  the  scale  by  a  rack  and 
pinion  motion,  l^e  lower  ^urt  of  the 
vernier  is  brought  to  the  top  of  ^e  mercuyy 
so  as  just  to  shut  out  the  light.  No  correc- 
tion is  reqjuired  either  lox  capacity  or 
eKollarity,  it  has  aimi^y  an  indez  error. 
The  cistern  not  being  aqjustaUe,  to  do  away 
with  the  ccneotion  for  capacity,  the  inches 
of  the  scale  instead  cf  being  true  inches  as 
usual,  are  shortened  below  the  <'  neutral 
point"  and  lengthened  above  it  in  propor- 
tion to  the  diameter  of  the  cistern  to  that  of 
ihe  tube.  So  accurately  are  they  graduated, 
ihati  when  compared  with  the  Kew  standard, 
ihe  errors  are  determined  to  the  thousandth 
part  of  an  inch,  and  are  very  uniform  and 
onalL  Mr.  Adie  invented  this  form  of 
barometer  and  generously  refdsed  to  patent 
it  In  oonsequenoe  they  have  been  inade  in 
lam  numbers,  and  have  been  found  of  great 
vtiEty  on  board  ship,  where  they  have  pre- 
forenoe  to  the  wooden  ones.  I  have  known 
some  of  them  to  have  been  in  use  for  five  or 
six  years  uniiqured,  during  which  time  thev 
have  been  several  times  round  the  world. 
However,  such  is  not  always  the  case ;  in 
other  hands  they  may  be  broken  the  first 
voyage.  The  durabihty  of  barometers  very 
much  depends  upon  the  care  of  the  persons 
who  have  their  custody.  Adie's  may  be 
•ent  with  safety  by  railway:  it  can  be  packed 
Tery  securely  m  a  wooden  box.  mth  all 
its  advantages,  however,  it  has  recently  been 
superseded,  to  some  extent,  because  it  was 
found  to  require  more  care  than  could 
ocdinarily  be  expected  to  be  given  to  it  by 
the  commander  of  a  ship.  Seamen  do  not 
exactly  understand  the  value  cf  such  nice 
aocuracy  as  the  thousandth  part  of  an  indi ; 
but  prefer  an  instrument  that  reads  only  to 
a  hundredth  part 

As  regards  the  glass  tube  itself  of  baro- 
meters, an  important  modification  has  heem 
used  for  seme  time, — ^by  whom  invented  I 
know  not  It  is  simply  a  **  mpette,"  or 
■nail  conical  ftmnel,  made  in  me  inside  of 
the  tube,  having  its  point  downward.  Its 
object  is  to  arrest  any  air  that  may  work  in 
between  the  Riass  and  the  meronry.  The 
bubble  of  air  lodges  at  the  shoulder  and  can 
go  up  no  forther.    It  is  one  of  thoee  simple  | 


contrivances  which  turn  out  remarkably  use* 
M.  If  any  air  gets  into  the  tube,  it  does 
not  get  to  the  top,  and  therefore  does  not 
vitiate  the  i>erformance  of  the  barometer. 

It  was  advisable  to  constmot  a  barometer 
as  practically  useftd  as  possible  for  marine 
purposes.  With  that  view  Admiral  Fits 
Boy  has  contrived  a  barometer  whidi  can 
be  set  readily  and  read  at  a  elance. 
That  gentleman  has  given  the  foUowing 
description  of  it  in  the  ''  Ninth  number  of 
Meteorological  Papers,"  published  by  the 
authority  of  the  Board  of  Trade :— «<  This 
marine  Darometer,  for  Her  Majesty's  ser- 
vice,  is  adapted  likewise  to  gmmral  pur* 
poses.  It  differs  from  barometers  hitherto 
made  in  points  of  detail  rather  than  in 
principle: — 1.  The  glass  tube  is  packed 
with  vulcanised  India-rubber,  which  ohedkB 
vibration  from  concussion,  but  does  not 
hold  it  rigidly,  or  prevent  expansion."  The 
outer  cistern  is  made  to  screw  on;  by  simply 
unscrewing,  the  barometer  itself  is  got  at 
One  advantage  of  the  plan  is  that  the  cap* 
tain  has  a  spare  tube.  If  he  happens  to 
break  the  one  in  use  he  can  replaoe  it  bv 
the  other ;  tmi,  as  it  is  securely  padrad  wita 
India-rubber,  there  is  very  little  liabiUty  of 
its  being  htoken.  l^  foir  usage.  Every  per- 
son who  knows  the  importance  ca  flie 
barometer  on  board  shipi  will  adbiowlsdge 
that  the  supplementary  tube  is  a  decided 
improvement  which  will  generallj  be 
adopted  whm  the  plan  beoones  known. 
^'  3.  It  does  not  oscillate,  or  pump,  thonrii 
extremely  sensitive."  Its  eontraeted  tube 
prevents  it  doinff  so.  ''  8.  The  scale  is  ]for* 
celain,  «iry  lifiM,  and  not  liaUe  to  change." 
Instead  of  being,  as  ordinarily,  made  of 
ivory  or  metal,  it  is  porcelain,  uid  besidea 
the  divisions  of  the  inches,  it  has  words  of 
universal  application  in  the  interpretation  of 
the  barometer  movements,  engraved  as 
legibly  as  the¥  are  expressed  suooincdy;  and 
of  which  I  will  speak  of  anin.  **4.  ^Diareia 
no  iron  anywhere  to  rust"  The  supporting 
case  is  brass  throughout^  and  all  the  nttmga 
are  brass,  without  any  iron  whatever ;  be- 
cause the  coigunction  of  the  two  metals  po* 
duces  a  galvanic  action  which  is  obgeotum- 
able.  **  6.  Every  part  can  be  unsorswed, 
examined,  or  cleiuied,  by  any  eareftd  person. 
6.  There  is  a  9pmr0  tube  fixed  in  a  cistemii 
filled  with  mercury,  and  w^mrhid  fbr  adjust- 
ment in  this  or  any  similar  instrument" 
The  chief  value  of  the  contrivance  is  Ae 
ease  with  which  a  tube  can  be  replaced 
when  broken,  all  of  them  being  made 
alike: — like  ride  balls,  all  are  of  the  same 
sise.  In  fitting  the  spare  tube^  all  that  is 
necessary  is  to  observe  that  a  mad:  on  the 
glaaa  couioidee  with  37  indMi  OB  tht  aoate. 
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**  Althongh,  for  various  reaeons,  these  new 
barometers  are  graduated  to  hundredths 
cnl^,  they  will  be  found  accurate  to  that 
subdiyision,  the  second  decimal  of  an  inch. 
They  are  packed  with  vulcanized  India- 
rubber,  in  order  that  (by  this  and  a  peculiar 
strength  of  glass  tube)  gxms  maybe  fired 
near  them  without  causing  injury  by  ordi- 
nary concussion.  It  is  hoped  that  all  such 
instruments,  for  the  Queen's  service  at  sea, 
will  be  quite  similar,  so  that  any  spare  tube 
will  fit  any  barometer."  Many  instruments 
of  this  description  are  afioat  in  the  Boyal 
Navy,  and  in  a  short  time  it  may  be  expected 
that  all  the  cases  and  tubes  of  barometers  in 
the  public  service*  at  sea  will  be  similar  in 
size  and  character ;  so  that  should  a  captaiu 
have  the  misfortune  to  get  both  his  tubes 
broken,  he  would  be  able  to  borrow  another 
from  any  ship  he  fell  in  with  that  had  one 
to  spare,  which  would  be  perfectly  accurate, 
because  it  would  have  been  verified  before  it 
was  sent  out. 

On  these  new  barometers  appear  strange 
words  not  resembling  those  upon  ordinary 
instruments.  The  practice  has  been  to  place 
upon  barometer  scales  such  expressions  as, — 
at  31  inches,  <*  very  dry'* ;  30 '5,  "settled 
fidr";  30,  "fair";  29-5,  "changeable"; 
29,  "rain";  28-6,  "much  rain";  and  28, 
"  stormy."  It  requires  no  scientific  know- 
ledge to  lead  to  iSie  conclusion  that  these 
words  are  of  little  or  no  use.  There  was  a 
storm  lately  with  the  glass  at  29.  There 
has  been  rain  this  month  with  the  barometer 
not  lower  than  30.  The  whole  of  these 
words  are  nonsensical,  because  the  baro- 
meter must  of  necessity  vary  in  different 
localities.  If  a  person  happened  to  live 
several  thousand  feet  above  me  sea  level,  on 
a  moimtaiu,  the  glass  would  never  stand  at 
30  inches ;  and,  consequently,  according  to 
tihe  scale,  he  would  never  have  fair  weamer. 
There  is  frequently  quite  different  weather 
to  l^t  indicated  by  the  scale,  even  at  the 
sea-level,  where  the  glass  very  seldom 
in  this  country  gets  down  to  28  inches. 
These  words  have  long  been  ridiculed  by 
persons  acquainted  with  the  nature  of 
me  barometer  fluctuations,  nevertheless 
opticians  continue  to  place  them  on  the 
scales,  evidently  only  because  they  appear  to 
add  to  the  importance  of  the  instruments  in 
the  eyes  of  those  who  have  not  learned  their 
inutility.  Admiral  Fitz  Boy's  great  eneri- 
ence, — as  an  observer  in  aU  parts  or  the 
world,  and  as  the  chief  of  the  Meteorological 
Department  of  the  Board  of  Trade,  where 
are  collected  registers  of  weather  observa- 
tions made  in  akuost  all  parts  of  the  oceans 
^-combined  with  science,  had  led  him  to 
ioggest  a  new-qnstem. 


B«fore  prooeeding  to  nomndur  the  new 
system  of  words  for  baromeleir  aoalssi  I 
would  ask*attention  to  BrofBasor  Dove's  law 
of  the  movements  of  the  bazameter  wifli  the 
gyration  of  the  winds.    Supposing  a  oom- 

Sass  diagram,  with  the  principal  pointa  laid 
own,  me  ifs  is  the  wind  JK>r  which  the 
barometer  stands  highest ;  for  the  aw  wind 
it  is  loweust.  This  is  found  to  be  so  in  ths 
great  minority  of  cases;  but  tiheire  an 
exceptions  to  this,  as  to  all  rules.  The  n 
and  sw  may  therefore  be  r^^arded  as  the 
poles  of  the  winds,  being  opposite  eack  othoL 
When  the  wind  veers  from  the  sw  tiuou^ 
w  and  ir  to  ITB  the  barometer  gradually  zisei; 
on  the  oontraiy,  when  the  wind  veers  from 
NB  and  B  to  SB,  s  and  sw,  the  mereuiy  &]k 
A  sinular  curious  law  exists  in  relaoon  t9 
the  veering  of  the  wind  and  the  action  ot 
the  theimometer.  Those  wlio  stody  baio* 
meters  know  that  within  the  last  mree  09 
four  days  the  wind  has  veered  oompletelj 
round  the  compass,  from  ir,  through,  b,  s  aafl 
w  to  ir ;  and  mat  the  barometer  has  besB 
highest  with  ir  and  bb  winds,  lowest  with  i 
and  sw;  but  as  regards  the  thennomelv 
the  BB  wind  brought  the  ooldest  weathar, 
the  sw  the  warmest.  As  the  wind  ve« 
from  the  sw  to  w  and  b  the  thermometer 
&lls ;  as  it  veers  from  bb  to  b  and  s  it  riseii 
because  the  wind  gets  from  a  oeULsr  to  s 
warmer  quarter. 

It  would  occupy  too  mobh  time  to  go  isio 
the  philosophy  ^  the  action  of  the  winds; 
those  who  wish  to  study  it  mig^t  ooi^rol^ 
with  much  interest,  a  translation  of  Do^'s 
work  on  the  "  Laws  of  Wind  Gyration,"  hj 
Admiral  Fits  Boy.  Suffice  it  to  state  that  in 
ilie  southern  henusphere  similar  laws  pcevail; 
but  there  the  points  of  the  compass  are 
altered,  because  the  cold  winds  come  from 
the  south,  the  warm  from  the  novtlL  TSib 
SB  wind  in  the  southern  hemisphere  ooms- 
ponds  with  the  bb  in  the  northenL  The 
rule  there  is,  while  the  wind  veers  from  sb, 
through  B,  B  to  BW  the  barometer  &Ub  and 
the  mermometer  rises.  When  the  wind 
veers  from  bw  through  w  and  s  to  SB,  tiie 
barometer  rises,  but  the  thermometer  feJls. 
Admiral  Fits  Boy  caused  a  form  of  baro- 
meter, for  the  use  of  fishermen,  to  be  coO' 
structed,  the  directions  given  in  the  scale  of 
which  are  very  praoticuly  nsefol,  azid  are 
suited  to  the  nortnem  hemisphere  cenerallj, 
as  well  as  around  the  British  Isms.  The 
scale  words  are  as  follows : — On  one  side, 
"  BiSB  for  north-easterly  winds ;  that  is  &r 
BW  to  B  and  b  ;  dry  or  Us$  wind : — ^Except 
wet  from  north-eastward*"  Underneath  are 
the  words 

"  Long  foretold,  long  iMt, 
Short  notioey  aoon  puit" 
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On  the  other  side  the  words  are : — <'  fall 
fiir  south-westerly,  that  Jidudes  sb,  s,  and 
w;  wet  or  mare  wind: — ^Except  wet  from 
north-eastward."  The  oonduding  words 
•re: — 

'<  First  rise  after  low 
Foretells  stronger  blow." 

The  exception  in  eaoh  case  occurs  with  nb 
The  barometer  may  fall  with  north- 
easterly winds,  but  then  tiiey  will  be  veiy 
violent  and  accompanied  with  rain,  hail,  or 
snow;  again,  it  may  rise  with  these  winds 
accompanied  with  rain,  when  they  are  light 
with  not  much  rain ;  however  it  rises  highest 
with  the  dry  and  light  ke  winds. 

Such  are  the  words  on  the  scales  of 
•*  Fishery"  or  "  Coast"  barometers.  These 
instruments  are  veiy  carefully  constructed, 
and  sent  to  various  fishing  places  for  the 
benefit  of  fisheimen,  in  order  that  they  may 
consult  them  before  putting  to  sea.  They 
are  in  use  at  forty  or  fifty  fishing  stations, 
placed  there  by  the  Board  of  Trade.  The 
xiational  life  Boat  Institution  has  also  sent 
limilar  to  its  stations.  Their  scale  is  not 
applicable  for  instruments  intended  for  use 
aU  over  the  world,  such  as  marine  baro- 
meters. Admiral  Fitz  Boy,  however,  has 
arranged  a  suitable  scale  for  Uiem  also.  The 
■oale  for  ihe  northern  hemisphere  would  be 
pcxrfeotly  suitable  for  the  southern,  by  simply 
changing  the  letters  '*k"  into  <*  s, "  or 
reading  south  for  north,  and  vice  versa. 
Then  comparing  and  considering  the  words 
of  the  two  scales  it  would  be  perceived  that 
fbr  all  eold  winds  the  barometer  rises,  and 
Alls  finr  warm  winds.  The  mercury  also 
Alls  for  increased  strength  of  wind,  if  it 
continues  in  the  same  quiui;er;  it  rises  as  the 
wind  luUs.  Likewise  before  or  with  rain 
Ae  glass  fftUs,  and  rises  with  fine  dry 
weather. 

Puttine  these  flsujts  together,  and  substitu- 
ting for  me  points  of  the  compass  the  terms 
•*  cold"  and  **  warm,"  we  readily  under- 
stand Admiral  Fitz  Bo^'s  scale  on  lus  marine 
barometer  of  which  I  have  been  speaking. 
It  reads  thus : — 


RISE. 

FALL 

lOB 

lOB 

COLD 

WARM 

DBY 

WET 

OB 

OB 

LESS 

MOBE 

WIND 

WIND. 

WCT   VBOM 

WXT   TBOM 

COLDSWR. 

COLD  SIDE. 

These  scale  words,  then,  are  in  perfeot 
accordance  to  the  laws  deduced  by  Dov6. 
There  is  nothing  objectionable  in  them,  and 
being  founded  upon  experience,   and  the 
indications  gathered  from  numerous  records 
of  the  weamer  in  all  parts  of  the  world,  as 
well  as  confirmed  by  the  deductions  of  science, 
may  consequently  be  considered  as  generally 
reliable.     They  involve  no  conjecture,  but 
express  concisely  scientific  principles.    These 
pnnciples  enabled  Admiral  Fitz  Key  to  fore- 
tell, a  day  or  two  beforehand,  certain  storms 
in  Uie  earlier  part  of  this  year.    Gbvemment 
has  carried  out  arrangements  by  which  the 
state  of  the  weather  is  telegraphed  between 
London  and  the  principal  sea-ports.  A  system 
of  signals  is  adopted,  which  gives  warning 
to    shipping,  intimating  the   probable  ap- 
proach of  dangerous  winds  and  bad  weather. 
DO  far  as  it  has  hitherto  been  carried  out  the 
plan  has  been  (pdte  successful,  it  appears. 
One  of  these  intunations,  in  February  last, 
was  disregarded  by  a  large  fleet  of  coUierSi 
and  the  consequence  was  that  before  morn- 
ing more  than  half  of  them  were  wrecked.* 
Some  captains  would  prefer  a  barometer 
in  navigation  to  a  chronometer,  so  highly  do 
they  estimate  its  importance.     Others  com- 
plain of  it  because  they  do  not  understand 
its  indications.  When  a  navigator  arrived  in 
the  vidniiy  of  Gape  Horn,  his  barometer 
became  a  source  or  great  perplexity  to  him, 
unless  he  had  studied  its  nature  snficiently. 
Those  captains  who  had  done  so,  found  in 
that  veiy  locality,  the  barometer  (so  much 
complained  of  there)  a  most  valuable  instru- 
ment.      It   has     saved    many   shijps    and 
lives,  and  hundreds  of  thousands  of  pounds 
worth   of    property.     By    its    indications, 
properly  interpreted,  the  careM  mariner  is 
warned,  and  is  enabled  to  take  in  sail  and 
prepare  for  the  coming  storm.      Dr.  Amott, 
m  nis  splendid  work  on  physics,  states  that 
he  was  in  a  ship,  the  safety  of  which,  and 
the  preservation  of  the  lives  of  all  on  board, 
he  attributed  entirely  to  the  warning  given 
by  the  barometer.  It  indicated  an  approach- 
ing typhoon;  the  captain  accordingly  took  in 
sau,  and  he  had  scarcely  done  so  when  a 
most  terrific  gale  came  on,  which,  by  the 
timely  precautions    taken,    the   ship   was 
enabled  to  weather,  and  it  could  not  have 
done  so  but  for  the    barometer   and   the 
attention  paid  to  it  by  the  captain.    The  log 
of  almost  every  ship  tells  a  similar  tale. 

A  very  few  woros  will  suffice  upon  the 
Aneroid,  it  having  lately  been  described  in 
this  Journal.  It  is  now  manufaotored  of 
very  reduced  dimensions,  by  Messrs  Negretti 
&  Zambra,  and  by  a  member  of  the  Insti- 

*  Vids  **  Ninth  namber  of  Meteovologicsl  Vwptn,*' 
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tate,  (Mr.  Pitkin).  In  circumference,  it  is 
about  the  space  of  the  bottom  of  an  or- 
dinaxy  tumbler,  and  a  little  more  than  an 
inch  thick,  so  that  it  is  veiy  portable,  can 
be  put  in  the  pocket  and  carried  about,  hence 
will  be  very  useful  to  fishermen,  pilots, 
and  trayellers.  The  Aneroid  before  you  is 
constructed  by  Messrs.  Elliott  Brothers.  A 
description  appeared  in  the  '^  Mechanics 
Magazine**  in  May  last.  Its  peculiarity 
lies  in  its  case.  It  can  be  shut  up  and 
protected  from  wet  or  accident,  being  in- 
tended especially  for  travelling.  There  is 
a  little  hook  by  which  it  can  be  suspended 
in  a  room,  like  the  ordinary  aneroid.  Its 
indications  can  be  read  off,  whenever  they 
are  wanted,  by  a  simple  movement  of  the 
top.  A  moveable  part  forms  an  index,  by 
which  it  can  be  set,  and  from  which  is  ascer- 
tained whether  it  has  risen  or  fallen.  The 
aneroid  is  a  substitute  for  the  barometer.  It 
has  to  be  graduated  and  adjusted  by  refer- 
ence to  a  standard  barometer,  therefore  it 
cannot  be  regarded  as  an  independent  instru- 
ment'; however,  if ^set  coirectly,  it  is  in  eve: 
respect  as  good  as  a  barometer  for  a  leuj 
of  time.  The  patent  for  the  aneroid 
expired,  hence  we  might  expect  them  to  be 
manufactured  at  a  lower  price ;  but  :forther 
improvements  will  doubtless  be  made  in 
them,  and  so  improved  they  cannot  be  sold 
cheaply  for  some  time. 

The  Attnoioope  will  interest  you,  because 
it  brings  the  norological  art  into  use  for 
barometrical  purposes.  It  is  a  self-register- 
ing barometer,  on  the  syphon  principle, 
bcnng  the  ordinary  **  weatiier  glass,"  very 
carenilly  made,  with  a  clock  and  registering 
mechanism  attached  to  it ;  and  is  called  by 
Admiral  Fitz  Eoy,  **the  Atmoscope."  At 
certain  periods,  some  dock  mechanism  comes 
down  on  the  point  of  the  indicator,  and 
causes  it  to  mark  a  paper  moved  along 
past  the  indicator  at  a  certain  rate  per 
nour.  On  the  paper  the  time  is  shewn,  as 
well  as  the  height  of  the  barometer.  The 
instrument  was  first  designed  by  Admiral 
Milne,  and  Admiral  Fitz  Boy  writes  of  it 
thus: — ''The  atmoscope  is  found  to  be  an 
exceedingly  use^  instrument.  Its  original 
design  was  invented  by  Admiral  Milne,  and 
though  considerably  modified  since,  as  prac- 
tice nas  suggested,  in  principle  it  is  the 
same.  It  shows  the  alterations  in  tension, 
or  the  puhatianSf  so  to  speak,  of  atmosphere, 
on  a  large  scale,  by  hourly  marks,  and  the 
diagram  expresses  to  a  practised  observer 
what  the  **  indicator  card"  of  a  steam  cylin- 
der shows  to  a  skilf^  engineer,  or  a  stetho- 
scope to  a  physician.  It  may  be  made  to 
show  its  curve  hourly,  if  requwed,  by  night 
and  day  for  a  week  or  more,  but  will  be  ex- 


pensive proportionally  to  its 
and  accuracy."  The  great  value  of  this 
instrument  is,  that  it  wiU  register  fbr  to 
long  a  time  without  attention. 

Becently  some  very  strange  deaigiia  have 
been  put  forth  for  barometerB.  One  is  the 
invention  of  a  gentleman  named  Me  Neild. 
It  is  constructed  by  Meaan.  Negxetti  ft 
Zambra.  The  tube  is  made  to  float  on  tihs 
mercuiy  in  the  dstem.  It  ia  filled  with 
mercuiy,  inverted  in  the  usual  maoneri  ihm 
allowed  to  float,  being  held  Terticalty  bj 
glass  firiction  points  or  guides.  By  thia  con- 
trivance the  ordinary  range  of  the  barometer 
is  greatly  increased.  One  inoih  xiae  or  M 
in  the  standard  barometer  may  be  repre- 
sented by  two  or  iliree  inchee  in  this  inrtra- 
ment,  so  that  it  shows  smaU  variatioiiis  la 
atmospheric  pressure  very  distinctly.  As 
the  mercuiy  mils  in  the  tuoe  with  a  decposso 
of  pressure,  the  surface  of  Hie  mercuiy  ia 
the  cistern  rises,  and  the  floating  tube  rises 
also,  which  causes  an  additional  descent  in 
the  column.  With  an  increase  of  preesinei 
some  mercuiy  will  leave  the  cistern  and  rise 
in  the  tube,  while  the  tube  itself  wiU  £aU| 
and  so  cause  an  additional  ascent  of  xnexcuiT. 
Another  design  has  been  introduced  by  Mr. 
Howson,  on  a  principle  directly  opposite  to 
the  one  just  described.  The  tube  is  fixed, 
but  its  cistern  is  sustained  by  the  mere  pres- 
sure of  the  atmosphere.  jLooking  at  the 
instrument,  it  seems  a  perfect  marveL  It 
appears  as  though  the  astern  with  the  meX' 
cury  in  it  must  fall  to  the  grou|id.  The  bore 
of  iixe  tube  is  wide,  about  an  inch  across.  A 
long  glass  rod  is  fixed  to  the  bottom  of  the 
gloBS  cistern,  where  a  piece  of  cork  or  some 
elastic  substance  is  also  placed.  The  tube  is 
filled  with  mercuiy,  the  glass  rod  is  nhmged 
into  the  tube  as  it  is  held  downwaras,  until 
it  gets  dose  up  to  the  cork  and  fits  tighflr 
against  it.  The  pressure  against  the  om 
simply  prevents  the  mercuiy  ooming  oat 
while  the  instrument  is  being  inverted. 
When  it  is  inverted,  the  mercuiy  parity 
fiedls,  and  forms  an  ordinary  barometer 
column.  When  the  top  is  held,  the  cistsoi 
and  glass  rod,  instead  of  fallizur  away,  re- 
main perfectly  suspended.  There  is  bo 
material  support  to  me  cistern,  only  the  tube 
is  fixed,  the  cistern  hangs  on  to  it.  Glass  k 
a  great  many  times  lighter  than  mercmy. 
When  the  glass  rod  is  introduced  it  <iifpl^^<M 
on  equal  volume  of  mercury.  The  glass  rod, 
being  so  much  lighter  thui  mercury,  floats 
and  sustains  the  additional  weight  of  ths 
dstom,  by  its  buoyancy.  In  the  meantim% 
the  atmosphere  is  acting  upon  the  mercoij, 
keeping  up  the  ordinary  Darometxioal  co- 
lumn. Supposing  there  is  a  rise  in  fte 
ordinary  barometeri  the  pressure  of  ft» 
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atmosphere  driyes  some  more  mercury  up 
the  tube.  This  mercury  is  taken  out  of  the 
ciBtem,  which  of  course  becomes  lighter; 
when  buoyancy  carries  it  up  a  little  lugher, 
which  also  causes  the  column  of  mercury  to 
rise  BtiQ  more.  The  increased  pressure  and 
buoyancy  thus  acting  together,  increase  the 
ascent  in  the  barometer  column.  One  inch 
in  the  barometer  might  be  represented  by 
two  or  three  inches  in  this  instrument,  ac- 
cording to  construction.  Supposing  there 
was  a  decrease  of  pressure,  the  mercury 
would  [fedly  come  into  the  dstem,  make  it 
heavier,  and  increase  the  fall  somewhat. 
Friction  guides,  at  the  top  of  the  rod,  pre- 
vent it  coming  into  contact  with  the  side  of 
the  tube  when  vertically  suspended.  These 
novelties  have  not  been  sufficiently  tried  to 
determine  their  practical  value ;  but,  as  you 
have  seen,  they  are  far  from  tibie  simplicity 
of  the  common  barometer,  therefore  can 
never  be  so  reliable,  nor  so  accurately  made. 
In  conclusion,  let  me  add,  there  are  various 


other  improvements  which  might  have  been 
referred  to.  However  I  have  brought  under 
your  notice  the  chief  improvements  efifected 
upon  the  original  mode  of  construction.  Per- 
haps I  may  have  given  some  information 
useful  to  some  of  the  members  of  the  Insti* 
tute,  because  many  persons  engaged  in  the 
sale  of  horological  instruments  also  seU 
meteorological  instruments.  Captains  of 
ships  generally  expect  to  find  that  where  they 
purchase  a  chronometer  or  send  one  to  be 
rated,  they  should  be  able  to  get  a  good 
thermometer  or  barometer,  aneroid,  or  ^m- 
piesometer.  Although,  therefore,  members 
may  not  be  engaged  m  the  manufacture  of 
them,  it  is  well  for  them  to  be  aware  of  the 
improvements  introduced  from  time  to  time 
in  their  construction,  principles,  and  mode  of 
manufacture. 

Mr.  Cole,  the  chairman,  in  the  name  of 
the  Institute,  tendered  the  hearty  thanks  of 
its  members  to  Mr.  Stbaohan,  for  his  able 
and  valuable  lecture. 
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S99mt%dl  Remarks  on  the  preeeding  Expert- 

tnetiti. 

After  having  put  the  oil  to  the  escape- 
ment, the  chronometer  gained  7"f ,  now  mis 
effect  is  owing  to  the  non-isochronism  of  the 
spiral,  as  the  fifth  experiment  proves.  For, 
if  10  degrees  of  difference  in  the  arc  have 
made  the  chronometer  gain  2^'^  in  24  hours 
with  12  ozs.  added,  20  degrees  of  difference 
Uttained  in  the  length  of  the  arcs,  after 
having  put  the  oil  to  the  escapement  it  ought 
to  have  caused  by  this  same  effect  of  the 
spiral  a  difference  of  5"  in  24  hours.  But 
smce  oil  put  to  the  escapement,  has  made 
the  chronometer  gain  T%  in  augmenting  the 
arcs  of  20  degrees ;  it  therefore  follows,  that 
in  taking  away  5"  appertaining  to  the  non- 
isochronism,  the  T%  which  it  has  gained  be- 
yond this,  belongs  to  the  resistance  or  aug- 
mentation of  the  friction  of  the  escapement, 
which  happened  since  the  departure  of  the 
chronometer.  The  third  experiment  serves 
also  to  prove  my  calciilation,  for,  before  the 
putting  of  the  oil  to  the  C3cax>oment,  the 
addition  of  a  weight  of  2}  lbs.  has  aug- 
mented the  arcs  by  30  degrees,  and  the 
chronometer  gained  8''  in  24  hours. 


Second  Remark, — ^The  quantity  of  12  ozs* 
added  to  the  power,  is  equal  to  the  differ" 
ence  which  happened  in  the  oil  of  the  wheel" 
work,  and  the  friction  rollers. 

Third  Remark. — One  can  find  a  means  of 
compensation,  to  the  losing  caused  by  the 
resistance  of  the  oil  of  tho  escapement,  and 
that  very  simply,  by  disposing  the  spiral  so 
that  the  large  arcs  are  slower  than  the  small 
ones ;  whereas  the  spiral  which  has  been 
employed  during  the  trial  rendered  the 
largo  arcs  quicker;  we  shall  see  the  applica- 
tion hereafter. 

Sixth  Experimeni : — ^The  thermometer  be- 
ing at  14,  Uie  rack  being  at  12  degrees  frdl, 
I  advanced  the  index  of  the  spiral  stud  to 
14;  in  this  case,  the  chronometer  gained 
4"  in  24  hours. 

Seventh  Experiment — ^Having  dismounted 
the  escapement,  to  dean  it,  I  set  the  balance 
going  freely ;  its  movement  lasted  an  hour. 

Eighth  Etperiment. — The  escapement  being 
cleaned,  I  set  the  chronometer  going  with- 
out putting  any  oil  to  the  escapement ;  and 
then  having  set  it  going,  I  perceived  but 
very  little  difference  in  the  rate  of  the  chro- 
nometer ;  it  appeared  that,  without  oil  the 
arcs  of  vibration  are  larger,  and  that  the 
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ohronoineter  gains.  I  repeated  often  and 
during  some  time  this  experiment,  and  I 
found  pretty  nearly  always  me  same  results. 

NifUh  Expmrimmt.  —  The  wheels  being 
cleaned,  as  well  as  the  escapement,  I  put  all 
these  several  pieces  in  their  first  state,  new 
oil,  &c.  The  arcs  of  vibration  made  230 
degrees;  thus  the  difference  of  10  degrees 
less  belonging  to  the  oil  of  the  £riction  roller 
pivots;  and  perhaps  a  part  of  these  10  de- 
fi;rees  belonged  also  to  a  slight  augmentation 
in  the  friction  of  the  wheel  pivots  ;  although 
I  did  not  perceive  any  hole  enlarged,  nor 
any  pivot  marked. 

Tenth  JSxperimsnt, — ^Having  set  the  move- 
ment g^ing,  out  of  its  case,  simply  placed  on 
a  table,  and  then  put  it  in  its  case,  on  its 
suspension,  the  chronometer  gained  more  in 
the  last  case  by  4''  in  24  hours.  This  gain- 
ing of  the  chronometer  when  it  is  on  its 
suspension,  belongs  moreover  to  the  non- 
isochronism  of  the  spiral ;  because  when  the 
movement  is  placed  on  a  table,  the  balance 
shakes  by  the  vibrations  of  the  movement  of 
the  chronometer,  which  diminishes  them; 
whereas  being  solidly  fixed,  this  action  of  the 
balance  has  less  effect,  and  the  vibrations 
are  augmented. 

JUiultf  and  Conehuum  of  the  Experiments  theft 

we  have  described. 

The  losing  of  the  Chronometer  No.  8, 
was  at  Eochefort,  4'',  12;  and  it  became  at 
flie  end  of  the  trial  18''60,  the  difference, 
therefore  is  14'', 48. 

These  are  the  causes  of  the  losing,  and 
the  quantity  which  belongs  to  each  cause. 

The  oil  put  to  the  escapement  has  aug- 
mented the  extent  of  the  arcs  20  degrees,  and 
the  chronometer  gained  7'%  but  by  these 
very  exact  experiments,  which  I  have  de- 
scribed above,  20  degrees  of  difference  in 
the  extent  of  the  arcs,  by  the  non-isochronism, 
made  the  chronometer  gain  d" ;  these  taken 
from  7"f  leave  2%  the  quantity  which 
belongs  to  the  alteration  of  the  Mction,  or 
of  resistance  in  the  escapement ;  and  for  30 
degrees  difference  in  the  lengtJi  of  the  arcs, 
the  non-isochronism  causes  7'%  add  to  that 
2"-f ,  we  leave  for  these  two  causes  of  vibra- 
tion, 9''-^;  then  there  remains  4'',58,  the 
quantity  which  belongs  to  the  alteration 
which  has  happened  to  the  spiral  stud 
mechanism. 

Correction  to  he  made  to  the  Marine  Chrono- 
meter No.  8,  to  give  it  the  greatest  perfection. 

Of  all  the  marine  chronometers  that  I  have 
oonstructed  and  executed,  the  most  perfect 
without  doubt  is  No.  8;  neverthelefls,  in  order 


that  its  correctness  be  the  greatest  possible^ 
there  remains  many  thines  to  add,  which  wa 
will  point  out;  this  wm  serve  to  give  to 
marine  chronometers  the  greatest  justness. 

We  shall  observe  in  tke  first  plaoe,  that 
in  order  to  lessen  friction,  whether  at  the 
pivots  of  the  wheel-work  or  those  of  the 
friction  rollers,  oil  must  be  employed ;  now 
oil  as  it  thickens  diminishes  the  extent  of 
the  arcs  of  vibration,  and  although  the  un- 
equal arcs  may  be  isochronous,  the  different 
resistances  which  the  balance  experienoes 
will  change  the  duration  of  the  viDrationa. 
It  is  therefore  of  the  utmost  importance  to 
reduce  the  friction  to  the  minutest  quantity, 
and  afterwards  to  make  choice  of  an  oil 
which  for  a  long  time  retains  the  same 
fluidity ;  for  it  is  well  to  be  throughly  im- 
pressed with  this  truth,  as  it  is  1^  most 
sure  means  of  obtaining  constantly  isochro- 
nous vibrations,  and  preserving  to  the  regu- 
lator the  same  extent  in  the  arcs  of  vibra- 
tions. 

To  succeed  in  giving  to  the  Chronometer 
No.  8,  or  any  omer  machine  of  this  koid, 
the  greatest  exactitude,  you  must  employ 
absolutely  an  escapement  which  requires  no 
oil,*  and  of  which,  consequently,  the  friction 
is  the  smallest  possible;  but  it  is  at  the 
same  time  necesaiy  that  the  effleots  of  tins 
escapement  be  certain  in  all  oases,  and  that 
it  cannot  disturb  the  nature  of  the  tree  oscil- 
lations of  the  balance.  We  shall  give  in 
Chapter  Xn.,  an  escapement  which  we  hope 
unites  these  essential  properties.! 

Although  I  insist  strongly  that  a  marine 
chronometer  should  be  so  oonstmoted  and 
executed,  that  the  arcs  of  vibration  be  exac% 
the  same  length,  nevertheless  to  give  a 
greater  perfection  to  these  machines,  uie  un- 
equal oscillations  of  the  regpilator  must  be 
of  the  same  duration,  that  is  to  say,  iso- 
chronous.  But  we  have  proved,  by  tiieoxy 
and  by  experience,  that  this  property  can  be 
given  by  tne  spiral ;  it  is  therefore  neoessaiy 

*  Bat  if  in  Chronomefier  Na  8,  roa  would  |ii6tein 
the  escapement,  in  perfecting  neyataelew  this  mii*i«o^ 
we  can  do  it  by  a  very  simple  wa^,  which  «•  to  add  t 
trigger,  carrying  a  reservoir  of  oiC  and  by  means  of 
which  the  oil  of  the  escapement  will  be  renewed  sevcfil 
times  daring  a  certain  period.  We  ought  to  ohterre 
here,  that  the  oil  pat  to  the  escapement  of  a  ehrooo- 
m  ter  dries  mnch  qaicker  than  the  same  oil  pat  to  ths 
holes  of  the  pirots,  becaase  in  the  eecapenent  ths 
oil  is  divided  on  all  the  teeth  of  the  wheels  and  on 
the  sarface  of  the  escapemeot,  so  that  by  the  large 
surface  which  it  presents,  the  air  has  mneh  moie  hold ; 
and  if  too  mach  oil  is  pat  it  is  attracted  elsewhere  &e. 

t  Althoagh  by  the  eighth  experiment  it  appean 
that  in  Chronometer  No.  8  the  escapement  can  be 
allowed  io  pass  with  advantage  withont  oil,  never- 
theless I  dared  not  send  it  to  sea  without  psttieg 
some.  I  should  be  afraid  that  ia  the  loQg  nu^  ths 
friction  of  the  escapement  would  only  ohms  sa  ob- 
stacle man  dsngwoos  stiU  thaa  te  oOL 


Die  1, 1861,] 


THE  HOROLOGICAL  JOURNAL. 


40 


in   consequence  to   cozreot   fhe   spiral   of 
No.  8, 

Ton  must  render  the  mechanism  of  com- 
pensation perfectly  invariable ;  happily  this  is 
easy  in  that  of  No.  8.  For  this  effect,  yon  must 
fix  the  levers  of  compensation  and  of  the 
spiral  stud  on  their  ^es.  When  I  took 
this  chronometer  to  pieces,  to  clean  all  that 
belonged  to  the  regidator,  I  foimd  another 
cause  of  variation ;  it  was,  that  the  points  of 
contact  of  the  levers  of  compensadon  were 
marked,  and  there  was  around  a  red  dust; 
but  to  avoid  this  effect,  caused  by  the  con- 
tinued action  of  the  spiral  against  the  levers, 
you  must  put  to  the  points  of  contact  a  little 
oil,  and  make  these  parts  with  good-tem- 
pered steel  and  very  hard;  and  also  give 
to  the  acting  parts  more  sui^iBU^e,  to  the  end 
that  they  have  less  wear. 

To  give  more  perfection  to  the  chrono- 
meter, you  must  not  neglect  the  suspension ; 
that  of  No.  8  had  many  defects :  1st,  it 
would  not  always  take  its  exact  position;* 
2d,  it  would  not  permit  a  sufficient  extent  of 
arc  of  vibration,  so  this  is  what  happened  in 
going  from  Cadiz  to  L'Isle  d'Aix,  the  ship 
was  much  agitated,  the  C€ise  was  occasion- 
ally struck  ;f  Srd,  the  helical  spring  is  not 
only  useless,  but  is  hurtful,  because  the 
suspension  to  permit  its  action  ought  to 
have  play,  which  occasions  a  dangerous 
botmding  in  the  agitations  of  the  vessel. 
You  must  therefore  correct,  in  consequence, 
the  suspension,  and  especially  render  it 
perfectly  solid  and  immoveable,  and  that 
it  preserves  always  the  same  freedom.  I 
ou^ht  to  observe,  it  is  very  advantageous 
to  nave  a  long  barrel  loaded  with  a  large 
weight ;  the  chronometer  by  the  vibrations, 
cannot  move  and  it  takes  more  surely  its 
perpendicularity. 

ne  Corrections  that  I  have  made  to  the  Marine 
Chronometer  No.  8.  since  its  return,  and 
before  its  second  voyage^  as  ordered  hy  the 
King. 

The  special  trials  that  I  have  made  with 
the  Manne  Chronometers  Nos.  6  and  8,  since 
their  return  in  1769,  have  served  to  estimate 
the  causes  which  have  produced  the  total 
error,  and  to  distinguish  the  particular  value 
of  each  cause ;  and  it  is  after  this  examina- 
tion, that  I  have  established  the  corrections 
which  were  necessary  to  be  made  to  these 
machines,  to  give  them  greater  perfection. 
I  occupied  myself  espedally  to  rectify  the 


*  It  wai  a  faolt  of  execution,  the  pirots  not  being 
well  tarned. 
t  ICdeneorienhaf  obeenred  that  the  ihip'f  rolling 

motion  exoeede  45  degrees. 


Marine  Chronometer  No.  8,  because  I  have 
always  preferred  this  machine  to  No.  6,  and 
conclude  that  it  ought  by  its  construction  to 
give  a  greater  degree  of  exactness.  I  ought 
the  more  especially  to  do  so,  index>endent  of 
the  love  an  artist  ought  to  have  to  perfect 
his  own  works,  to  apply  myself  to  rectify 
that  which  might  be  defective  or  imperfect 
in  No.  8,  seeing  that  I  was  then  instructed 
of  the  intention  that  the  Minister  of  the 
Marine  had  to  make  this  chronometer  serve 
for  a  new  meditated  expedition,  and  in  which 
we  were  called  upon  to  verify  several  me- 
thods proper  to  determine  the  longitude  on 
the  seas ;  and  in  consequence  of  the  orders 
of  the  Minister  of  the  Marine,  I  dispatched 
my  Chronometer  No.  8  to  M.  la  Chevalier 
de  Borda,  on  the  27th  September,  1771, 
after  I  had  made  the  corrections  that  I 
judged  the  most  essential. 

I  am,  however,  still  ignorant  of  what  will 
be  the  result  of  my  work,  and  whether  it 
will  add  a  new  perfection  to  the  Marine 
Chronometer  No.  8.  But  I  ought,  whether 
or  no,  to  render  an  account  of  them,  for  I 
dare  believe  that  although  the  new  work 
done  to  this  machine,  should  not  have  all 
the  effect  and  success  that  I  had  promised 
myself  towards  perfecting  this  machine,  it 
will  be  nevertheless  useful  in  ^neral  for 
perfecting  marine  chronometers,  by  present- 
ing new  views.  It  is  for  these  reasons,  that 
I  am  going  to  extract  from  my  journal  the 
most  essential  remarks  and  corrections,  in 
order  to  complete  that  which  concerns  my 
Marine  Chronometer  No.  8 ;  but  I  am  not 
going  to  rectify  the  style  of  the  journal. 
Ygu  must  remember  that  my  intention  is 
rather  to  present  to  the  public  things  which 
will  be  more  useful  than  set  phrases,  which 
ought  not  to  be  required  from  an  artist. 

The  most  essential  correction  to  be  made 
to  the  Marine  Chronometer  No.  8,  is  to  give 
to  the  spiral  the  property  of  being  jperfectly 
isochronous ;  but  before  altering  it,  it  is 
necessary  to  examine  if  it  is  possible  to  be 
perfected.  I  therefore  tried  Ihis  spiral  by 
lengthening  and  shortening  it,  in  order  to  find 
if  there  were  possibly  any  point  therein  in 
which  it  might  be  more  isochronous,  the 
large  arcs  being  quicker  than  the  small  ones. 
To  estimate  exactly  how  much  the  spring 
was  deficient  in  the  suitable  progression,  I 
tried  it  on  the  elastic  balance,  fixing  it  on 
the  same  point  where  the  spiral  was  really 
acting.  After  I  had  lengthened  it  the 
chronometer  lost  2^  \b"  \b'"  in  the  long  arcs, 
and  lost  2'  15"  50'''  in  the  short  ones,  this 
spiral  being  mounted  on  its  collet  without 
straining  it. 
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HOROLOGY  IN  CONNEXION  WITH  THE  EXHIBITION  OP  1862. 

It  IB  with  feelings  of  Badness  that  we  approach  the  subject  of  the  Industrial  Exhibition, 
seeing  that  the  heart-strings  of  the  nation  are  wrung  by  the  sadden  loss  of  Uiat  good  and 
able  Prince  who  so  well  and  so  fitly  took  the  lead  in  all  national  enterprises  relating  to 
Art  and  Science. 

Before  these  remarks  reach  our  readers,  the  allotment  of  space  in  the  Great  Exhibition 
of  1862  will  have  been  made  known  to  the  Olaimants  in  Glass  15,  and  each  exhibitor  will 
have  been  made  acquainted  with  the  particulars  necessary  to  enable  h\vi\  to  make  his 
final  arrangements.  There  can  be  but  little  question,  that,  in  so  far  as  qualify  and 
intrinsic  value  are  concerned,  the  forthcoming  display  will  fiEir  exceed  that  of  1851 ;  and  in 
respect  to  our  own  department,  we  take  this  opportunity  of  urging  upon  the  Horologists 
of  Britain,  the  necessity  of  directing  their  attention  especially  to  the  quality,  in  respect 
of  principles  of  construction,  mechanical  finish,  and  artistic  beauty  of  ornamentation  of 
the  goods  submitted  by  them  to  the  public. 

We  venture  to  predict  that  success  in  1862  will  be  more  honourable,  and  probably 
more  profitable  than  success  in  1851 ;  and  therefore  on  private,  as  well  as  on  public 
grounds,  it  behoves  each  one  of  us  to  exert  ourselves. 

In  order  to  present  something  like  a  permanent  record  of  the  Exhibition,  it  is  the 
intention  of  the  Council  to  devote  considerable  space  to  the  subject  in  the  pages  of  their 
Journal;  and  as  the  fairest  method  of  doing  so  is  probably  to  aUow  each  inventor 
or  exhibitor  to  state  his  own  cafle,  they  propose  to  insert  full  desoriptionB  of  articles 
exhibited,  to  be  furmshed  by  the  owners.  Should  any  engravings  be  neoessaiy  for 
illustration,  they  wiU  be  supplied  by  the  exhibitor,  or  executed  at  his  expense,  the  cost 
of  paper,  printing,  and  editing  being  borne  by  the  Institute. 

It  is  hoped  that  by  this  means,  much  that  might  otherwise  be  lost,  wiU  be  preserved  fbr 
future  use,  to  the  mutual  advantage  of  individuals  and  of  our  profession  generally. 


THE   BRITISH    HOROLOGICAL   INSTITUTE. 


DISCUSSION  ON  THE  BEST  PRACTICAL  MEANS  OF  IMPROVING    THE 

CONDITION  OF  THE  WATCH  TRADE. 

£.  D.  JoBXSOir,  Esq.,  Y.P.,  in  the  Chair. 


On  the  13ih  November,  Mr.  Ganney,  read 
the  following  Paper,  on  the  the  above  sub- 
ject:— 

Mr.  Chairmait  and  Gentleiien,— No  apology 
is  needed  for  introducing  the  sutgect  we  have  met 
to  discuss  this  evening,  tnough  I  should  have  pre- 
ferred that  some  one  more  competent  than  my 
self,  should  have  undertaken  the  op«nin^  of  this 
question.  The  very  anomalous  position  m  which 
we  find  the  watch  trade,  demands  our  earnest  at- 
tention. It  is  anomalous  when  we  know  that  the 
number  of  watches  sold  and  worn  in  this  country 
has  been  steadily  increamng,  whilst  the  number 
manuilMrtured  has    been  as    surely  AtmmMg 


during  the  last  few  years.  In  eonsenting  to  read 
a  paper  **  On  the  best  practical  means  of  improv- 
ing the  condition  of  the  Trade,"  I  did  not  suppose 
I  should  be  able  to  add  to  the  amount  of  know- 
ledge possessed  by  the  members  of  this  Institatey 
neither  did  I  int^d  to  bring  to  vour  notice  any 
new  or  original  plan  for  the  speedy  restoration  of 
our  hGTolofrieal  manufactures  to  healthy  activity ; 
ray  more  mmiediate  object  being  to  gather  the 
oittnions  of  the  members  of  this  Institute,  on  the 
possibility  of  securing  for  Engliah  horological  pro- 
ductions a  larger  share  of  public  palr(»a{;e  than 
they  at  nresent  eiyoycd.  Taking  a  great  mtertst 
in  all  mi  pertams  to  horology,  I  have  viewed 
with  mnoam  and  alaniit  its  gndnal  dedine  in  the 
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land  where  the  art  has  been  fostered  and  brought 
to  a  state  of  perfection  that  has  elicited  the  thanks 
and  admiration  of  the  whole  civilised  world. 

In  the  present  paper  I  shall  endeavour  to  show 
you  what  I  consider  to  be  the  causes  of  the  pre- 
sent depression;  and  should  they  be  (and  I  firmly 
believe  they  are)  remediable,  I  trust  the  result  of 
this  discussion  will  be  the  practical  application  of 
the  remedy. 

In  estimating  the  triumphs  of  the  horological 
art,  we  may  be  excused  the  exhibition  of  an 
amount  of  pride  and  gratification,  in  reflecting 
that  we  have  at  the  present  time  an  Institution 
for  the  promotion  of  an  art  that  has  contributed 
so  much  to  our  national  prosperity  and  greatness. 
The  great  reputation  our  horological  productions 
have  borne  for  accuracy,  is  undoubtedly  owing  to 
the  eflforts  made  a  century  ago  to  improve  time- 
keepers, for  the  purpose  of  ascertaining  the  longi- 
tude at  sea;  it  will  not  be  necessary  to  particularise 
the  various  improvements  adopted  by  men  whose 
names  are  "familiar  as  hoasehold  words"  to  horo- 
logists,  a  full  account  of  which  is  to  be  found  in 
the  pages  of  the  Horologit:al  Journal.  Suffice  it 
to  notice,  that  though  we  have  diminished  the  cost 
of  accurate  time-keepers,  and  as  a  necessary  con- 
sequence increased  the  demand  for  them,  yet  we 
have  dona  little  to  simplify  the  time-keeper  or 
the  means  of  manufacture,  since  Harrison  in 
England,  and  Le  Roy  in  France,  astonished  the 
world  by  the  production  of  instruments  that 
enabled  the  manner  to  steer  his  precious  freight 
with  comparative  ease  and  safety  through  the 
dangerous  mazes  of  the  mighty  ocean. 

The  principal  cause  of  the  present  depression  in 
the  trade,  is  the  introduction  into  the  British 
markets  of  Swiss  watches  in  extraordinary  num- 
bers and  varietv,  calculated  to  suit  the  taste  and 
means  of  all  classes  of  purchasers;  and  the  dis- 
honourable manner  in  which  those  productions 
have  been  disposed  of  as  English  goods,  deserves 
our  severest  condemnation.  When  we  find  that 
more  watches  arc  imported  into  this  country  than 
we  manufacture,  the  necessity  of  enquiring  into 
this  subject  becomes  very  apparent. 

The  following  statistics  will  show  the  great  in- 
crease in  the  tSwiss  trade,  and  explain  our  own 
inactivity — In  1853,  we  imported  42,000 ;  in  1854, 
79,000;  in  1855,  it  increased  to  yO,000;  and  at 
the  present  time,  we  are  importing  them  at  the 
rate  of  160,000  per  annum.  During  the  month  of 
September  of  the  present  year  we  imported 
11,000. 

The  Board  of  Trade  returns  show  that  in  the 
nine  months  of  the  present  year,  ending  Septem- 
ber 30th,  the  number  of  watches  imported  was 
119,560,  being  an  increase  of  5H  per  cent  on  the 
corresponding  nine  months  of  the  two  previous 
years.  There  is  undoubtedly  a  great  demand  for 
English  watches;  we  have  proof  of  it  in  the  various 
schemes  resorted  to,  to  induce  the  public  to  pur- 
chase foreign  productions;  to  such  an  extent  has 
this  system  of  marking  foreign  watches  as  the 
work  of  our  own  artisans  increased  of  late,  that 
the  interests  of  all  honest  retailers  and  the  trade 
in  general  demand  that  the  strong  arm  of  the  law 
should  be  brought  to  bear  upon  those  who  do  not 
scruple  to  increase  their  gains  by  such  dishonest 
practices.    We  should  meet  this  demand^  not  by 


reducing  the  quality  of  our  own  work,  but  by  a 
reduction  in  the  quantity ;  I  shall  make  my  mean- 
ing  clear,  by  stating  that  the  English  watch  move- 
ment is  composed,  when  finished,  of  from  800  to 
900  parts  or  pieces,  necessitating  some  thousands  of 
different  operations, — whilst  in  the  Swiss  watch 
there  are  from  80  to  100  pieces  only ;  viewed  in 
this  light,  English  watches  are  much  dieaper  than 
foreign  goods. 

The  Swiss  manufacture  fifty  years  ago,  was 
limited  to  a  few  thousands  annusklly;  it  has  now 
expanded  to  some  millions,  consequent  on  the  low 
price  at  which  a  handsome  time-keeper  can  be 
produced  by  them;  this  they  accomplish  by  using 
a  simple  form  of  movement  and  escapement,  and 
by  a  minute  sub-division  of  labour.  I  am  inclined 
to  think  their  success  is  not  so  much  owing  to  the 
cheapness  of  labour,  as  their  adoption  of  the 
simple  and  very  accurate  cylinder-escapement  in- 
vented by  a  celebrated  English  horologist,  Gra- 
ham. The  question  then  resolves  itself  into  this: 
can  we  supply  a  serviceable  and  saleable  time- 
keeper at  as  low  a  price  as  our  foreign  competi- 
tors ?  I  am  certain  we  can ;  let  any  one  who 
doubts  this,  compare  the  amount  of  work  con- 
tained  in  our  vertical  watches  that  are  finished  at 
a  few  shillings,  with  the  more  elegant  Swiss  hori- 
zontal; in  the  one  there  are  only  a  few  wheels  to 
pivot  and  run,  while  the  mere  enumeration  of  the 
work  contained  in  our  vertical  watches  would 
occupy  the  rest  of  the  evening.  The  making  of  the 
horizontal  escapement  is  a  very  simple  affiiir,  and 
could  be  done  in  less  time  than  it  takes  to  mount 
and  pivot  the  scape-wheel  and  pallet-staff  of  the 
lever  escapement;  the  horizontal  escapement  re- 
quires no  pitching  in  the  depth  tool,  the  posi- 
tion of  the  scape  holes  being  always  the  same.  viz. 
half  the  diameter  of  the  scape  wheel  distant  from 
each  other ;  add  to  its  advantages  of  strength  and 
cheapness,  the  peculiarity  it  possesses  of  pyerform- 
ing  well  under  disadvantages  that  would  be  fital 
to  any  other  escapement,  and  I  think  we  hare 
made  out  a  good  argument  for  its  re -introduction 
into  work ;  and  though  it  may  be  argued  the  lever 
escapement  can  be  made  at  a  moderate  price,  and 
performs  well  with  the  going-barrel  movement, 
yet  with  its  intricate  angles  and  delicate  pitchings, 
we  can  never  hope  to  attain  that  simphdty  that 
characterizes  the  horizontal  escapement.  I  am 
well  aware  of  the  necessity  of  maintaining  a  dis- 
tinction between  our  own  and  foreign  work,  and 
this  is  the  principal  argument  for  the  retention  of 
the  fuzee,  though  it  is  generally  admitted  that  for 
ordinary  purposes,  the  going-barrel  gives  results 
quite  equal,  and  when  a  small  watch  is  required, 
far  superior  to  the  fuzee;  one  objection  to  the 
English  tlirec-^uarter  plate  going-barrel  move- 
ment, is  the  difficulty  of  obtaining  a  suflidently 
long  winding  square;  this  I  have  remedied  bj 
having  the  barrel  arbor  thinner,  and  the  boss  in 
the  cover  stouter  and  hollowed  on  the  outside, 
and  using  the  simk  stoppincf  screwed  in  the  ordi- 
nary manner  to  the  upper  plate ;  this  obtains  for 
the  going-barrel  all  the  advantages  of  the  hollow 
fuzee. 

The  necessity  of  doing  something  to  meet  the 
great  demand  for  a  good  watch  at  a  low  prioe^  is 
evidenced  by  the  fact  that  howeyer  excellent  our 
productMHis^  if  we  caimot  supply  them  at  a  piiee 
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that  will  bring  them  within  the  reach  of  the  mass 
of  the  people,  we  can  never  hope  to  obtain  com- 
mand of  the  world's  market;  we  have  proof  of  this 
in  the  destruction  of  the  greater  part  of  the 
English  clock  trade  by  the  Americans.  In  France, 
American  clocks  are  unknown,  they  being  able  to 
supply  themselves  with  good  clocks  at  moderate 
prices ;  we  are  also  threatened  with  rivals  in  the 
staple  of  the  English,  the  lever  watch.  Some  of  our 
skilful  escapement  makers  have  been  exported  to 
Geneva,  to  instruct  their  workmen  in  the  lever 
escapement;  others  have  been  engaged  by  the 
American  Watch  Making  Company,  and  imlcss  we 
make  an  effort  to  improve  our  means  of  manu- 
facture, we  shall  lose  another  large  portion  of  our 
trade.  We  have  now  to  take  into  our  consider- 
ation the  means  to  be  employed  to  manufacture 
sound  saleable  watches  at  popular  prices ;  the  co- 
operative plan  appears  to  be  the  best  suited  to 
accomplish  our  object,  and  the  many  hearty  assur- 
ances of  assistance  which  the  advocacy  of  co-opera- 
tion in  the  columns  of  our  local  press  has  elicited 
frona  London  and  provincial  horologists,  convinces 
me  it  is  the  best  means  of  attaining  our  object, 
uniting  the  capitalist  and  workman  in  a  bond  of 
mutual  interest  and  esteem.  Funds  would*  be 
raised  in  the  manner  so  successfully  carried  out  in 
other  parts  of  the  country,  by  co-operative  associ- 
ations, by  ^1  shares,  parable  by  small  instalments. 
Of  course  the  method  of  manuntcture  and  division 
of  labour  would  be  settled  by  the  committee  of 
management;  no  doubt  the  introduction  of  im- 
proved tools  would  meet  with  due  attention.  Such 
an  association,  if  well  managed,  could  not  fail  to 
improve  the  trade,  and  secure  for  the  artisan  a 
larger  share  of  the  blessings  of  life  than  he  at  pre- 
sent enjoys.  Did  time  permit,  I  could  tell  you  of 
surprising  results  attained  by  co-operation  of 
workmen,  who  investing  their  few  shillmgs  in  the 
business  in  which  they  are  employed  have  be- 
come in  a  few  years  small  capitalists. 

I  shall  conclude,  by  quoting  the  language  of 
Lord  Brougham,  who  said,  "That  he  knew  of 
nothing  so  well  calculated  to  improve  and  extend 
our  manufactures,  and,  what  was  of  more  conse- 
quence, elevate  the  working  man  socially,  mentally, 
and  morally,  as  the  simple  plan  of  co-operation.'' 

Mr.  Bennett,  after  dwelling  on  the  primary 
importance  of  this  question,  agreed  with  Mr. 
Ganney,  and  asked  why  we  should  not  make  the 
horizontal  by  the  aid  of  every  good  tool,  from  any 
quarter  obtainable.  By  this  means,  by  a  greater 
division  of  labour,  the  adoption  of  female  labour, 
and  the  improved  general  education  of  practical 
men,  he  would  advocate  as  a  solution  of  the  diffi- 
culty. 

Mr.  Styles  was  of  opinion  that  there  was  more 
to  be  gained  by  the  proper  direction  of  labour  than 
by  any  other  means ;  there  had  been  a  great  deal 
said  of  late  on  the  introduction  of  machinery  in 
watch-making ;  but  he  thought  some  of  those  per- 
sons could  not  be  acquainted  with  the  immense 
amoimt  of  machinery  now  in  use :  if  they  were  to 
go  to  Prescot,  into  a  movement-maker's  shop,  they 
would  see  that  a  great  amount  of  the  work  was 
done  by  machinery ;  now  the  main  question  was  to 
see  what  is  done  by  machinery,  aud  what  might  be 
done  by  labour  properly  directed;  want  of  time 
would  only  allow  him  to  touch  ou  two  subjects — 


the  barrel  and  pendulum  spring.  Even  in  the  im- 
provements  in  the  lever  movements  and  pendulum 
springing  there  were  defects,  some  of  which  he 
was  endeavouring  to  remedy.  The  barrel-maker 
takes  a  lump  of  brass,  chucks  it  on  to  his  lathe, 
and  the  cutter  being  fixed  so  as  to  turn  to  the  size 
he  requires  it,  the  barrel  is  turned  complete  in  a 
few  minutes ;  there  is  however  a  defect,  which  is 
found  in  all  machinery  of  the  kind;  the  cutter 
being  made  for  heavy  work,  the  comer  becomes 
warm,  and  does  not  cut  clean  into  the  bottom  of 
the  rim :  but  that  is  remedied  by  the  workmen  by 
a  hand-cutter ;  but  for  the  want  of  a  proper 
system,  and  of  the  proper  size  being  laid  down, 
there  is  perhaps  more  time  lost  afterwards  than  it 
took  him  to  make  the  barrel-arbor  and  cover.  The 
manufacturer  in  the  first  place  takes  off  the  cover, 
numbers  the  barrel,  and  sends  the  barrel  to  the 
spring  maker ;  the  manufacturer  places  it  in  the 
right  box ;  the  first  thing  the  finisher  does,  is  to 
look  if  the  spring  is  too  full  in  the  barrel :  he 
takes  it  out,  breaks  a  bit  off,  winds  it  in,  takes  it 
out  again,  probably  several  times,  till  he  gets  it 
right ;  he  will  next  look  at  the  size  of  the  barrel- 
arbor  which  he  will  find  much  too  large ;  he  will 
reduce  that  to  the  right  size ;  in  so  doing  he  will 
have  turned  so  much  away  that  there  is  no  hole 
left.  Then  he  has  to  drill  another  in  a  tempered 
arbor;  and  if  he  is  not  an  experienced  hand,  he 
will  find  it  makes  too  few  turns,  and  has  to  break 
it  again.  Now  to  meet  this  defect,  the  barrels  and 
arbors  should  all  be  made  to  a  gauge ;  the  main- 
spring made  so  many  inches  long,  and  of  a  certain 
thickness,  and  if  weighed,  the  weight  will  tell 
how  many  turns  it  will  make  ;  for  springing,  every 
day^s  practice  shews  that  manufacturers  should 
pay  great  attention  to  the  size  and  weight  of  the 
balance ;  the  finisher  would  thus  be  much  assisted 
in  springing  the  work;  for  instance:  a  finisher 
sent  to  my  shop  for  one  of  Guye's  pendulum- 
springs;  he  returned  soon  after  for  three  more 
springs  of  exactly  the  same  size  and  strength,  as 
he  had  three  more  of  the  same  sort  of  watches 
ready  for  springing.  As  the  one  sent  went  right 
for  a  time,  the  finisher  imagined  he  would  have  no 
trouble  in  springing  the  others ;  but  in  this  he  was 
deceived :  and  what  was  the  cause  ?  they  were 
all  of  different  weights  and  sizes.  If  the  balances 
had  been  all  alike,  that  man  would  have  saved 
probably  a  day's  work,  and  the  expense  of  a 
quantity  of  springs  found  on  trial  to  be  unsuitable ; 
showing,  that  with  balances  of  uniform  diameter 
and  weight,  and  with  springs  planted  to  the  same 
size,  any  number  of  watches  might  have  been 
sprung. 

Mr.  Cole  concurred  in  the  general  bearing  of 
Mr.  Ganney's  remarks,  but  not  without  some 
exceptions ;  he  considered  the  barrel  movement  if 
made  on  the  simplest  plan,  to  be  the  least  expen- 
sive, and  was  of  opinion  that  a  principle  of  escape- 
ment acting  direct  upon  the  balance  in  the  manner 
of  the  horizontal,  would  also  tend  to  lessen  the 
trouble  and  cost  of  production ;  but  objected  to  the 
Lorizontal  on  account  of  the  difficulty  of  the  wheel, 
and  to  the  lever  escapement  on  account  of  its  com- 
plexity and  numerous  points  of  action  requiring 
greater  care,  implying  the  use  of  some  other 
principle  of  escapement  more  simple  than  the  lever 
or  horizontal. 
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He  also  stated  that  economy  of  manufacturing 
expense  depended  mucli  on  systematicallj  working 
to  fixed  gauges,  for  giving  exact  dimensions  to  au 
parti  of  the  watch  in  due  proportion,  as  exempli- 
fied by  the  description  given  of  a  method  adopted 
by  him  some  years  since.  This  consisted  in  a  model 
movement,  mal,  and  case,  perfectly  fitted  and 
adapted  to  each  other ;  these,  when  separate,  ad- 
mitted anv  number  of  dials  and  cases  being  made 
to  the  moael  movement,  and  anv  number  of  move- 
ments to  the  model  case,  ail  interchangeably 
fitting  each  other ;  the  same  rule  applied  to  the 
main4^ring,  the  balance,  and  balance-spring,  as 
mentioned  by  Mr.  Styles. 

Mr.  BsimBTT  enquired  if  a  finished  movement 
eould  be  made  for  a  pound.  Mr.  Cole  in  reply 
said,  by  the  employment  of  nroper  machinery, 
skilled  labour,  and  capitd,  unaer  the  plan  and 
system  he  had  briefiy  alluded  to,  he  believed  it 
eovJd  be  done. 

Mr.  H18LOP  was  glad  to  find  that  the  minds  of 
many  horolo^sts  were  reverting  to  the  horizontal 
in:hiciple  as  the  simplest  and  soundest  for  cheap 
watdies.  They  had  heard  firom  Mr.  Cole,  than  whom 
no  one  was  better  qualified  to  give  an  opinion  on  the 
subject,  tibat  the  lever  escapement  required  a  large 
amount  of  skill  and  good  workmanship  to  produce 
it  in  perfection.  He  (Mr.  H.)  must  not  however 
be  understood  as  approving  of  the  Geneva  watch 
as  a  model.  The  horizontal  escapement  was  not  a 
Swiss  invention.  It  was  an  old  En^^lish  contri- 
vance adopted  by  the  Swiss  as  presenting  facilities 
for  production  in  large  quantities  at  a  cheap  rate. 
He  objected  to  the  iSwiss  movement  (m  the 
skeleton  form)  as  giving  too  great  a  number  of 
parts,  the  balances  as  being  generally  too  light, 
the  stress  on  the  pivots  as  being  very  unequal,  and 
the  suspended  barrel  as  unsound.  He  conceived 
that  it  would  be  possible  to  arrange  a  new  calliper 
for  movements  which  should  be  almost  entirely  nree 
from  these  defects,  and  which  might  be  made 
soundly  and  well  at  a  much  lower  rate  than  the 
cheapest  English  watches  of  the  present  day.  With 
respect  to  the  agencnr  by  which  this  chantce  was 
to  be  introduced,  he  oelieved  that  it  would  best  be 
done  by  a  friendly  combination.  A  watch-making 
company  had  been  tried,  and  they  knew  the  result. 
The  pnnciple  of  co-operation  suggested  by  Mr. 
Ganney  was  open  to  grave  objection;  but  he 
thought  it  possible  to  attain  some  approach  to  a 
decision  by  meetings  like  the  present,  and  more 
especially  if  advantage  could  be  taken  of  the  forth- 
coming Exhibition  to  draw  together  something  like 
a  conference  of  horologists  on  the  subject.  He  must 
however  entirely  repudiate  the  idea  that  the  pre- 
sent depression  in  the  watch  trade  was  confined  to 
England.  They  were  as  badly  off",  if  not  worse,  in 
Switzerland  as  here.  The  markets  were  glutted 
with  both  Swiss  and  English  watches ;  and  what 
was  needed  was  a  revival  of  demand,  which  would 
doubtless  be  felt  in  both  the  great  centres  of  the 
manufacture. 

Mr.  Mercer.  As  perhaps  I  am  the  only  per- 
son present  who  has  been  a  movement  maker,  I 
hope  I  shall  be  excused  offering  a  few  remarks. 
We  are  met  to  try  to  improve  and  facilitate  our 
manufacture.  Our  only  difference  is,  how  we  can  do 
it.  The  question  seems  to  me  to  be  in  very  narrow 
limits,  for  we  at  most  can  only  expect  from  the 


workman  an  improvement  in  the  details  of  lus  par- 
ticular branch;  and  I  attribute  all  our  short- 
condngs  to  the  fiu;t,  that  our  manufacturers,  present 
and  put,  do  not  occupy  the  position  they  should ; 
we  see  them  more  as  vendors  or  dealers  anxious  to 
make  up  and  supply  goods,  but  not,  as  fisr  as  I  am 
aware,  employing  their  talents  and  capital  to 
facilitate  the  production  of  the  goods  themselves. 
As  a  consequence,  we  hare  routine,  want  of  me- 
thod,— the  parts  not  collected  in  the  best  form, 
for  want  of  a  directing  head. 

A  great  many  or  au  these  evils  I  believe  are  d 
easy  remedy,  without,  to  a  great  extent,  destroying 
our  present  trade  arrangements,  if  our  manuftc- 
turers  would  do  as  engineers  or  architects  do  before 
they  commence, — map  out  a  plan,  and  arrange 
every  detail  to  given  sizes,  in  no  case  letting  moi 
work  by  judgment,  always  to  scale;  making  deci- 
mal sizemg  and  itie  duplicate  system  the  base  to 
work  from. 

In  Lancashire,  with  tools  and  engines,  they  have 
ample  means  to  carry  out  this  system ;  they  am 
mate  parts  quite  as  cheap  as  the  Swiss.  Their 
movements  have  on  them  a  deal  of  labour,  but  not 
in  the  shape  it  should  be ;  thej  are  made  to  sell  as 
complete  articles,  not  as  incomplete  work,  and  are 
finisned  accordingly. 

If  instead  of  movements,  parts  were  collected  in 
as  far  as  possible  a  complete  form ;  firames  made  to 
a  calliper  with  the  movement  holes,  motion,  £sl 
feet,  &c.  in  it,  the  train  holes  being  left  undnlled, 
— we  should,  by  making  springs,  dials,  &€.  to  t 
duplicate,  have  all  ready  to  screw  on  at  once;  tk 
tnme  maker  getting  notches  cut  for  bolts,  jcants, 
&c.,  in  an  engine  when  the  plates  were  m  the 
rough,  if  these  were  needed;  the  plates  made  to 
size  for  case ;  and  to  this  the  cap  could  be  addei 
If  this  were  done,  and  the  barrel,  &c  done  as  recom- 
mended by  Mr.  Styles,  the  fuzee  would  be  just  ts 
easily  made  and  cut  at  once  complete  as  it  now  is 
done ;  the  pinions,  motions,  &c.  might  be  done  in 
quantity  to  gauge,  the  wheels  being  cut  in  a  like 
manner.  By  simply  supplving  the  finisher  with  t 
calliper  to  use,  he  could  drill  off  the  depths  firom  it; 
and  this  would  leave  him  litUe  more  to  do  than  plant 
the  stud.  System,  and  production  in  great  quanti- 
ties, constituted  the  secret  of  Swiss  success ;  and  bj 
^tem,  America  hopes  to  supersede  our  tnde ;  bat 
if  we  can  get  in  the  wedge,  in  whole  or  part,  towards 
improvement,  we  may  count  on  future  success. 

Simpler  movements  might  be  of  use,  and  posa- 
bly  other  escapements  cheaper;  but  tins  is  oy  no 
means  certain,  and  the  difference  in  price  would  be 
a  trifle ;  but  improved  systems  are  applicable  to 
all  kinds,  and  we  have  at  once  means  at  hand  to 
improve, — not  staying  for  "  educational  improre- 
ments,"  for  if  they  are  needed  it  is  only  m  the 
'*  staffs'  who  direct ;  for  I  am  sure  the  education 
fi-om  a  good  drill-sergeant  will  alone  be  quite  suifi- 
cieut  to  whip  up  English  workmen  to  any  standard 
of  excellence. 

Mr.  Tilling. — Mr.  Chairman :  I  am  surprised  to 
hear  the  horizontal  escapement  and  going-barrel 
advocated  by  gentlemen  mm  whom  we  might  expect 
staunch  support  of  the  English  watch ;  an  advo- 
cacy contrary  to  all  modem  experience,  and  (q;»po6ed 
to  the  judgment  of  our  forefathers,  who  r^ected  it 
for  the  lever,  as  a  principle  whidi  pmmrsnrd  r 
compared  with  the  cylinder — admirable  timekecp- 
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ing  Qualities,  even  in  the  early  imperfect  state  in 
wlocn  it  was  made.  Must  we,  because  the  Swiss 
have  succeeded  in  establishing  a  large  trade  in  one 
branch  of  manufiMture,  abandon  a  principle  that 
has  brought  so  much  honour  to  the  horclogists  of 
this  country,  with  the  dreary  idea  of  competing 
with  them  in  price?  There  is  no  disguising  the 
fact,  we  cannot  make  imitation  Swiss  watches 
in  London  as  cheap  as  they  can  in  Switzerland, 
any  more  than  the  Swiss  can  make  English  levers 
as  cheap  or  as  good  as  we  can,  though  they  try 
to  accomplish  the  feat.  Did  any  of  you  present  ever 
meet  with  a  Swiss  going-barrel  lever  that  was  a 
perfect  timekeeper  ?  I  never  did ;  it  is  not  in  their 
nature  to  be  accurate  unless  made  so  by  isochro- 
nism,  which  is  no  element  of  cheapness,  and  which 
can  only  be  applied  to  first-class  watches;  for  not 
a  hundred  in  the  entire  trade  can  adjust  a  pen- 
dulum spring;  while  there  is  scarcely  a  watch- 
maker in  existence  that  cannot  adjust  a  fusee 
And  a  detached  escapement,  whether  chronometer 
or  lever,  must  have  an  adjustment  at  one  end  of 
the  train  to  be  a  timekeeper ;  and  certainly  the 
fusee  is  the  cheapest  of  the  two,  and  (^uite  as 
eligible  for  cheapness  as  the  going-barrel  with  the 
English  workman,  and  perhaps  more  so ;  if  then 
we  must  make  low-pricea  watches,  let  them  possess 
those  distinctive  English  features,  the  fusee  and 
lever  escapement.  JBut  b  it  desirable  to  do  so? 
what  has  Coventry  gained  by  making  low-priced 
watches,  but  sunk  uieir  name  the  lowest  in  the 
kingdom.  Had  they  made  good  watches,  how- 
ever plain,  the  name  of  Coventry  would  have 
been  a  credit  to  a  watch,  instead  of  the  disgrace 
it  is,  and  their  factory  system  would  have  contri- 
buted to  the  cheapness  so  desirable;  and  with  the 
movements  made  more  in  accordance  with  the 
wants  of  the  manufacturer  to  standard  sizes  and 
a  recognized  measurement  applicable  to  every 
branch,  would  prevent  those  repetitions  of  work 
we  are  now  subject  to. 

At  each  period  of  depression,  we  are  told  the 
trade  is  leavmg  us,  and  the  foreigner  is  getting  it. 
But  is  it  so?  The  fact  is,  the  Swiss  are  suffering  as 
much,  if  not  more,  than  we  arc.  Though  there  are 
great  numbers  in  London  with  little  or  nothing  to 
do,  we  have  no  public  parade  of  their  wants ;  their 
Buffering  are  relieved  or  hid,  by  the  mass  of 
population  who,  more  fortunate,  are  not  connected 
with  the  watch  trade.  But  it  is  not  so  in  Switzer- 
land, where  in  those  parts  the  inhabitants  are 
principally  watch  makers,  the  panic  is  a  public 
spectacle  visible  to  all  who  are  willing  to  see ;  one 
manufacturer  alone  in  Qeneva  having  three  hun- 
dred watchmakers  and  jewellers  working  on  the 
fortifications,  as  labourers,  at  the  date  of  Mr. 
Ganney's  letter.  When  he  stated  there  was  un- 
precedented activity  in  Geneva, — did  he  mean  with 
the  pick  and  spade?  Now  if  one  manufacturer 
could  have  300  out,  how  many  must  be  out  al- 
together ?  Yet  Geneva  is  less  affected  by  depres- 
sion or  fluctuations  of  trade  than  any  district  of 
Switzerland, — so  much  for  the  comparative  de- 
pression of  both  countries. 

It  is  considered  surprising  that  in  this  country, 
possessing  the  manufacturing  and  mercantile 
capacity  it  does,  our  trade  docs  not  attain  the 
magnitude  of  other  manufactures,  or  of  watch- 
making in  Switzerland.    But  there  are  no  means 


taken  to  augment  its  growth;  we  XAvai  consider 
that  watch-making  with  us  is  only  one  of  our  many 
industrial  pursuits,  having  but  little  capital  invested 
in  it  to  impel  the  manufacturers  to  produce  at 
risk  as  in  many  other  industries.  Take  the 
cotton  trade,  with  its  100  millions  invested  in  ma- 
chinery and  other  appliances,  the  mill-owner  is 
obliged  to  keep  producing  as  long  as  he  can  to 
prevent  his  own  ruin.  While  the  Swiss  watch- 
making is  what  cotton  is  to  Manchester,  their  prin- 
cipal dependence ;  consequently  in  times  or  de- 
pression, all  classes  support  it,  and  large  sums  are 
invested  in  the  hands  of  the  manufacturer  to  in- 
crease production;  even  the  savings  of  the  work- 
men, tnat  with  us  go  into  the  savings  bank  or 
building  society,  there  remain  in  the  hands  of  the 
employer  to  sweU  the  manufacturing  capital ;  for 
stoppage  is  as  disastrous  to  them  as  to  the  cotton 
operative;  the  consequence  is,  great  numbers  of 
watches  are  always  being  made  and  forced  on 
the  markets  of  the  world,  absorbing  the  trading 
capital  whether  they  have  orders  or  not.  But  with 
us  it  is  quite  the  reverse ;  if  there  is  depression  of 
trade  our  manufacturers  execute  orders  only,  with 
few  exceptions ;  and  as  their  capital  becomes  disen- 
g^ed  they  invest  it  in  anything  that  is  safe  in 
preference  to  watches ; — ^it  is  the  last  thmg  thought 
of  te  increase  production  by  increased  investment. 
Mr.  Ganney's  co-operation] of  labour  and  savingg, 
as  a  cure  for  theplls  that  beset  us,  though  certain  to 
make  the  workmen  their  own  employers  ultimately, 
would  be  of  such  slow  growth  it  would  not  be 
available  for  present  improvement ;  but  eo-open- 
tion  of  masters  and  money  would  no  doubt  increase 
production  to  a  great  extent  by  the  increase  of 
capital  it  would  bring  into  the  trade,  as  a  perma- 
nent investment.  Mr.  Bennett,  while  advocating 
the  Swiss  watch  as  our  model,  tells  us  we  have 
had  no  improvement  in  the  chronometer  for  60 
years,  or  in  the  lever  for  30  years,  and  we  could 
get  a  first-class  watch  as  good  then  as  we  could 
to-day. 

Chronometer  makers  may  answer  for  themselves; 
but  as  a  lever- escapement  maker  I  cannot  hear 
such  a  statement,  without  contradicting  it.  Within 
30  years,  the  lever  has  been  at  a  very  low  ebb,  and 
the  principle  so  little  known,  that  but  for  George 
Savage  it  would  possibly  by  this  time  be  numbered 
with  the  verge  as  a  by-gone  principle;  but  he 
evidently  appreciated  its  capabilities,  and  con- 
vinced the  trade  there  was  an  clement  of  superiority 
in  it  that  only  wanted  developing  to  vie  with  the 
chronometer  and  duplex  as  a  pocket  timekeeper; 
his  production  of  the  two-pin  lever  was  a  master- 
piece of  in;^enuity,  it  was  superior  to  anything  that 
had  preceeded  it  in  timing  capabilities;  few  persons 
imagined  what  the  lever  could  do  until  he  taught 
them  with  the  beautiful  specimens  he  produced; 
he  improved  the  pallet ;  and  though  the  short-angle 
principle  was  not  considered  essential  by  him. 
Savage's  lever  is  calculated  to  produce  that  element 
by  the  arrangement  of  the  impulse  notch,  resem- 
bling  the  chronometer  by  exerting  the  impulse  at 
a  greater  distance  from  the  centre  of  the  balance 
than  the  discharge  of  the  locking  of  the  wheel ; 
the  superior  timing,  with  the  lightness  of  action 
and  freedom  from  set  of  the  two-pin  lever,  gave  an 
impetus  to  improvement  and  invention  that  has 
brought  it  to  its  present  state  of  excellence  fn 
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endeayouring  to  retain  the  principle,  without  its 
delicacy;  and  aU  real  improvements  possess  the 
elements  of  Savage's  lever;  among  them  we  find 
the  jewelled  two-pin  lever,  the  solid  impulse  lever, 
the  double-roller,  resillient,  repellant,  and  many 
other  minor  productions  and  readoptions  that  diver-  I 


sify  the  lever  escapement,  until  it  is  now  idMrae^- 
tionably  the  best  po^et  time-keeper,  and  au  those 
improvements  have  been  produced  within  30  jesa! 
Yet  Mr.  Bennett  asserts  we  have  had  no  improve- 
ment within  that  period. 

(To  be  Comtmmtd.) 


LECTURES  ON  MECHANICS, 

In  course  of  delivery,  at  the  British  Hoeological  Institute, 

By  W.  Hislop,  Esq.,  F.R.A.S.,  Hon.  Sec. 


Lecturb  I. 
Introduction, — Properties  of  Hatter, 

Before  entering  on  the  more  immediate  subject 

of  my  lecture,  it  will  be  desirable  to  point  out  the 

course  I  propose  to  take,  and  the  objects  I  shall 

endeavour  to  attain.    I  may  first  observe,  then, 

that  I  intend  to  begin  at  the  beginning.    We  may 

be  quite  sure  that  knowledge  is  worthless  that  ii 

not  firmly  and  correctly  based ;  therefore    the 

present  lecture  will  be  devoted  to  the  properties 

of  matter,  as  introductory  to  the  laws  of  matter. 

In  respect  to  the  relation  of  mechanics,  as  a  science, 

to  our  own  particular  art,  it  would  be  impossible 

to  overrate  a  knowledge  of  it  to  us  as  individuals. 

It  is  true,  indeed,  that  it  may  not  enable  us  to  do 

our  pivoting  with  greater  ease,  or  to  polish  our 
arbors   with  a  better   gloss,   but   it  will  most 
assuredly  enable    us  to   understand  and  give  a 
better  reason  lor  the  details  of  construction  with 
which  we  have  to  do.    In  this  way  it  may  often 
save  us  a  great  deal  of  unnecessary  labour,  while 
it  will,  by  educating  our  constructive  powers, 
enable  us  to  arrive  at  results  to  which  others  have 
not  attained  by  the  readiest  means.     I  have  kuown 
first-rate  workmen  utterly  at  fault  in  the  theory  of 
their  profession;    faultless  in  all  the  practical 
details    which    they   undertook,    they  yet    only 
followed  a  certain    course  because  others    bad 
followed  it,   or  because  they  had  tried  it,  but 
without  any  sound  theoretical  reason  for  it.    I 
have  found  among  these  persons  a  feeling  about  a 
watch  or    clock   as   though  it   were   a  sort  of 
natural   production,  incapable  of  anv  important 
variation    in    construction.      To    illustrate    my 
meaning,  I  knew  a  very  excellent  duplex  escape- 
ment maker,  who  had  got  the  notion  that  a  duplex 
escapement  must  necessarily  make  150  beats  in  a 
minute  to  go  to  time.    I  was  then  a  lad,  and  he 
got  quite   angry  with   me   for  endeavouring  to 
make  a  duplex  watch  beat  120  times  in  a  minute, 
or  half  seconds.     He  said  it  could  not  be  done.     I 
in  vain  explained  that  the  train  was  altered,  and 
that  if  the  watch  was  sprung  to  ordinary  duplex 
time  it  must  gain.     Ho  was  quite  disgusted,  and 
left  me  to  go  on  in  my  own  wa^,    Kow,  this  man 
failed  in  his  power  of  combination :  he  was  unable 
to  Tiew  the  escapement  in  a  fresh  relation  to  an 


altered  train,  although  the  same  man,  if  set  to 
spring  a  lever  watch,  knowing  that  they  were 
made  witii  different  trains,  would  first  haie 
counted  the  train,  and  sprung  his  watch  accord- 
ingly. 

In  entering   upon   the  consideration  of  Ae 
Science  of  Mechanics,  it  may  be  necessary  to  deir 
the  way  beforehand  by  defining  the  objects  com- 
prehended in  that  department  of  knowled^  sad 
the  results  sought  to  be  attained  by  their  mvesti- 
gation.    There  is  no  branch  of  science  to  which 
Mechanics  will  yield  in  importance ;  in  iact,  it 
may  be  said  to  lie  at  the  basis  of  the  whole  super- 
structure.   No  one  that  is  not  well  gproimded  is 
knowledge  of  its  laws  can  ever  excel,  or  eres 
attain  a  mediocrity,  in  any  branch  of  natural  philo- 
sophy.   For  this  reason  it  is  generaUy  made  to 
form  a  prominent  feature  in  a  course  of  univenity 
study,  although,  unfortunately,  the   manner  is 
which  it  is  treated  is  far  too  tneorotical  to  be  of 
much  real  use.     As  well  might  we  endeavour  to 
buy  and  sell  by  the  aid  of  algebra,  as  to  bring  into 
practical  use  and  experience  practical  benefit  fron 
the  course  of  study  which  is  usually  followed  is 
our  colleges.    Let  us  hope  that  the  day  is  not  Ctf 
distant  when  the  mind  shall  not  be  encumbered  br 
a  mass  of  generalizations  to  be    found  only  is 
dusty  folios,  and  of  no  conceivable  use  except  to 
disgust  tbe  student  and  drive  him  from  the  panoit 
of  science ;  but  when  natural  philosophy  wOl  have 
taken  its  true  place,  and  the  lover  of  knowled^ 
shall  be  able  in  ms  studies  to  combine  theory  with 
practice,  so  that  the  one  may  correct  and  estsMish 
the  other.    It  will  be  my  endearour  in  theso 
lectures  to  demonstrate  the  laws  of  which  I  shsll 
have  to  speak  by  reference  to  well-known  fseti» 
and  (as  far  as  our  somewhat  straightened  means  will 
allow)  also  by  the  aid  of  experiments  and  diagrsms. 
As  an  instance  of  the  importance  of  our  snlgeet,  I 
need  but  allude  to  the  fact  that  those  wondrooi 
astronomical  phenomena  which  are  compr^ended 
in  the  motions  of  the  heavenly  bodies  are  governed 
by,  and  therefore  can  only  be  understood  bro 
knowledge  of  the  Laws  of  Mechamca     Severu  of 
my  illustrations  will  therefore  be  drawn  from  the 
science  of  astronomy.    The  laws  we  shall  have  to 
consider  likewise  comprehend  the  most  ordbisrf 
phenomena:  thus,  we  cannot  lift  a  ekm  or  was 
across  a  room,  without  acting  in  aecxurdanee  with 
certain  e«tablished  princ^les,  with  whidi  if  v« 
arc  acquainted  we  may  fadlitaie  our  locomotNii 
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lighten  our  labour,  and  in  fact  be  able  to  produce 
the  greatest  amount  of  effect  with  the  least 
possible  waste  of  energy. 

Knowledge  may  be  divided  into  three  gpreat 
classes.  These  are,— the  Science  of  Matter,  or 
Natural  Philosophy;  the  Science  of  Life,  or 
Physiology ;  and  the  science  of  Mind,  which  is 
Mental  Philosophy.  The  first,  or  Natural  Philo- 
sophy is  again  dirided  into  Chemistry,  and 
Mecnanical  Philosophy. 

Chemistry  treats  of  those  elementary  substances 
which  constitute  compound  bodies,  and  illustrates 
the  laws  of  combination ;  while  Natural  or 
Mechanical  Philosophy  includes  machinery,  and 
may  be  studied  to  actvantage  in  the  vast  operations 
of  nature.  There  cannot  be  a  practical  result 
without  a  fundamental  principle.  Mechanical 
powers,  pointed  out  and  demonstrated  by  Archi- 
medes, are  tlie  foundation  of  all  the  complicated 
machinery  of  our  factories.  By  Mechanical 
Science,  we  convert  wool,  cotton,  and  flax  into 
materials  for  clothing:  and  from  Chemistry  we 
obtain  the  dyes  and  other  substances  necessary 
to  ornament  them.  While  Chemistry,  therefore, 
relates  to  those  changes  in  natural  bodies  which 
are  not  accompanied  by  sensible  motion,  and 
determines  the  ultimate  constitution  of  bodies, 
and  the  properties  of  their  ultimate  materials, 
Mechanical  Philosophy  relates  to  masses,  calcu- 
lates distances,  and  takes  cognizance  of  those 
physical  actions  which  produce  no  real  change 
within  the  bodies  operated  on.  Chemicid  changes, 
however,  are  often  followed  or  accompanied  by 
physicial  effects,  as  in  our  various  means  of  illumi- 
nation ;  also  in  the  case  of  gunpowder,  likewise  in 
the  steam  engine,  and  in  the  familiar  instance  of 
the  soda-water  bottle. 

I  shall  now  proceed  to  define  certain  proper- 
ties of  matter,  in  so  far  as  they  are  connected  with 
my  subject.  Matter  is  that  which,  under  various 
forms,  affects  the  senses.  It  possesses  certain 
attributes  which  excite  in  our  minds  certain  sen- 
sations, and  the  powers  to  excite  these  sensations 
are  called  properties.  To  ascertain  these  proper- 
ties and  classify  them  is  to  become  a  Natural 
Philosoplier.  .  This  takes  place  the  moment  we 
begin  Ho  feel  and  perceive,  and  reason  upon  our 
feelings  and  perceptions.  The  term  "  Natural 
Philosophy-"  may  frighten  some  minds  when 
seen  on  the  title-page  of  a  book  or  the  door  of  a 
class-room,  but  it  is,  in  fact,  the  pursuit  of  every 
one  possessing  the  faculty  of  reason. 

A  large  number  of  the  properties  of  bodies 
may  be  called  peculiar,  because  found  in  some 
bodies  and  not  in  others ;  thus  the  loadstone  has 
the  property  of  attracting  iron ;  the  effect  of  a 
black  colour  belongs  to  one  body,  that  of  a  red  to 
another,  and  the  like.  There  are  properties,  how- 
ever, which  are  inseparable  from  matter,  in  what- 
ever state  or  whatever  form  it  may  exist.  These 
are  tests  of  materiality,  and  where  their  presence 
cannot  be  proved,  matter  cannot  be. 

The  first  property  to  which  I  shall  allude  is 
Extension  or  Magnitude,  Every  body  must  occupy 
a  certain  amount  of  space ;  in  other  words,  it  mui^t 
have  magnitude.  We  cannot  conceive  of  a  body 
so  small  ai  as  to  occupy  no  space  whatever.  The 
terms  volume  or  size  have  the  same  signification ; 
thus  we  speak  of  the  magnitude  of  the  earth 


being  equal  to  so  many  cubic  miles,  the  size  of  a 
ball  to  so  many  cubic  inches,  the  volume  of  air  in 
this  room  as  occupying  so  many  cubic  feet.  The 
proportion  of  the  quantity  of  matter  to  the  mag- 
nitude is  called  density,  and  is  proportionate  to 
the  closeness  or  proximity  of  the  particles  to  each 
other ;  thus,  a  certain  bulk  of  lead  is  40  times 
heaner  than  the  same  bulk  of  cork ;  mercury  is 
14  times  heavier  or  more  dense  than  water;  and 
water,  again,  is  more  dense  than  air. 

Impenetrability.  A  substance  would  be  pene- 
trable if  it  would  allow  another  body  to  pass 
through  the  space  which  it  occupies  vdthout  dis- 
turbing its  component  parts.  There  are  many 
instances  of  apparent  penetration,  but  in  all  these 
the  parts  of  the  body  which  appear  to  be  pene- 
trated are  only  displaced;  take,  for  instance,  a 
nail  driven  into  wood — if  the  wood  be  opened,  it 
would  be  found  that  its  particles  around  the  nidi 
are  forced  aside  into  closer  combination  with  each 
other.  lu  the  case  of  liauids,  if  I  dip  my  hand 
into  a  vessel  of  water,  the  water  rises ;  a  bulk 
equal  to  the  volume  inserted  being  displaced.  Air 
and  gases  are  also  impenetrable,  n  I  dip  an 
inverted  jar  into  a  vessel  of  water,  the  water 
refuses  to  rise  within  it.  Now  if  the  jar  had  been 
void  of  matter,  like  the  space  above  the  mercury 
within  a  barometer  tube,  nothing  would  have 
prevented  its  being  filled  with  the  water. 

Another  property  is  Divisibility,  Although 
matter  is  impenetrable,  it  is  separable;  if  it  were 
not  for  this  property  nails  could  not  be  driven 
into  wood.  Eyery  known  body  can  be  divided 
into  parts.  No  practical  limit  has  been  found  to 
this  separation;  but  still  it  is  highly  probable 
that  all  bodies  are  composed  of  parts  which  are 
indivisible  and  unalterable.  Tliese  parts  are 
called  ultimate  atoms,  and  are  so  minute  as  alto- 
gether to  elude  the  senses,  even  when  assisted 
by  the  m<^st  powerful  aids.  The  word  "  mole- 
cule "  is  often  used  to  signify  compqpent  parts  of 
a  body  so  small  as  to  escape  sensible  observation, 
but  not  ultimate  atoms — arranged  according  to 
some  determinate  figure,  as  in  the  various  kinds 
of  crystalline  formations.  The  term  "particle"  is 
used  to  express  small  component  parts,  but  not  so 
small  as  to  elude  observation. 

I  have  stated  that  no  practical  limit  is  known 
to  the  divisibility  of  matter.  Dr.  Wollaston  suc- 
ceeded in  obtaining  platinum  wire  only  1-1 800th  of 
an  inch  in  diameter.  The  smallest  spherical  object 
visible  to  a  good  eye  is  the  l-2000tli  of  an  inch  in 
diameter. '  By  the  assistance  of  a  microscope,  we 
may  distinguish  a  body  a  hundreelth  part  as  large, 
or  l-20i),000th  of  an  inch  in  diameter.  The 
thickness  of  gold-leaf  is  less  than  this,  and  the 
gilding  on  lace  still  thinner,  probably  not  above 
l-10,000,000th  of  an  inch:  so  that  l-2000th  of  a 
grain  would  cover  one  inch,  and  a  portion  just 
large  enough  to  be  visible  by  a  microscope  would 
weigh  only  the  1.80,0U0,000th  of  a  grain.  A 
grain  of  musk  is  said  to  be  divisible  into  3200 
quadrillions  of  parts,  each  of  which  is  capable  of 
affecting  the  ofcvctory  nerves.  Newton  deter- 
mined the  thickness  of  laminse  ot  transparent  sub- 
stances by  observing  the  colours  which  they 
reflect.  A  soap  bubble,  for  instance,  is  a  thin 
shell  of  water,  and  ib  observed  to  reflect  differ^^ 
colours  from  different  parts  of  its  surfaoe ;  jos^ 
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before  the  babble  bursts,  a  black  spot  may  be 
•een  near  the  top ;  at  this  part  the  thickness  has 
been  found  not  to  ezceea  the  l-2,500,000th  of 
an  inch. 

In  organized  nature  the  instances  are  still  more 
remarkable.  The  transparent  wings  of  certain 
insects  are  so  attenuated  in  their  structure,  that 
60,000  of  them  placed  over  each  other  would  not 
fbrm  a  pile  a  quarter  of  an  inch  in  lieight.  Dr. 
Arnott  states  that  two  drachms  of  the  ordinary 
spider's  web  would  reach  from  London  to  Edin- 
burgh, a  distance  of  400  miles.  The  blood  which 
flows  in  the  veins  of  animals  is  not  a  uniform  red 
fluid,  but  consists  of  minute  red  globules,  floating 
in  a  transparent  fluid  called  serum.  In  different 
species  these  globules  vary  in  figure  and  magni- 
tude. In  man  and  all  other  mammalia  they  are  per- 
fectly round  or  spherical.  In  birds  or  fishes  they 
are  of  an  oblong  or  spheroidal  form.  In  the 
human  species  their  diameter  is  1 -4000th  of  an 
inch,  so  that  in  a  drop  of  blood  which  wonld  remain 
suspended  from  the  point  of  a  needle,  there  must 
be  about  a  million  of  globules.  Each  of  these 
globules  again,  is  a  gelatinous  mass  composed  of 


many  atoms.  Now,  minute  as  these  bodies  are, 
the  animal  kingdom  presents  us  with  beings 
whose  whole  bodies  are  still  more  minute.  Ani- 
malcules  have  been  discovered  so  small,  that  a 
million  of  them  would  not  exceed  in  bulk  a  grain 
of  sand;  indeed,  it  has  been  discoyered  by  l^rea- 
berg  that  a  single  cubic  inch  of  the  polishing 
slate  of  Bilin  (our  common  blue  stone)  contsisi 
187,000,000  distinct  organisms.  These  animah 
have  the  same  properties  and  propensities  ai 
those  of  a  larger  size.  They  feed  on  varioai 
substances,  and  also  on  each  other,  and  digest 
their  food.  They  are  provided  with  limbs  per- 
fectly articulated,  and  perform  their  Tarious  fooc- 
tions  in  as  perfect  a  manner  as  larger  animab« 
It  follows,  then,  that  they  must  possess  tne  vsrion 
details  of  parts  necessary  for  the  performance  of 
these  functions;  and  if  so,  how  inconceivably 
minute  must  these  parts  be.  If  a  globule  oi  their 
blood  or  other  circulatory  fluid  bears  the  taoe 
proportion  to  their  bulk  that  a  globule  of  oar 
blood  bears  to  our  magnitude,  what  powers  of 
calculation  or  analysis  would  g^ve  an  adequate 
idea  of  its  minuteness  ? 
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We  now  come  to  apply  these  principles  to 
practice,  and  it  will  be  seen  that  they  are  of 

Erimary  importance.  A  great  number  of  tables 
ave  been  constructed  upon  the  subject,  but  one 
little  form  of  table,  and  the  way  to  use  it,  wUl 
supply  all  the  information  that  a  practical  clock- 
maker  will  have  to  deal  with  in  regard  to  the 
length  of  pendulums. 

In  the  remarks  I  am  now  about  to  make,  I  shall 
always  speak  of  simple,  and  not  of  compound 
pendulums.  The  whole  of  the  weight  is  m  the 
nob;  the  weight  of  the  string  amounts  to  nothing. 
A  simple  pendulum  of  one  inch  will  vibrate  375 
times  in  the  minute.  If  therefore  you  divide 
tlie  number  375  by  the  number  of  beatii  you 
desire  tlie  pendulum  to  make,  the  quotient  so 
found  will  be  the  square  root  of  the  simple  pen- 
dulum  you  require.  This  multiplied  into  itself 
gives  the  length  sought.  Nothing  is  more  easy 
than  to  avoid  the  neces.^ity  of  going  to  the  con- 
rerse  proposition,  or  turning  back  again  to  the 
length  of  the  pendulum,  seeking  how  many  vibra- 
tions it  will  describe,  that  would  involve  the 
extraction  of  the  square  root.  But  this  table 
(pointing  to  a  short  and  ready  calculation)  is 
of  a  more  simple  construction.  Most  of  the  pen- 
dulums put  up  in  workshops,  for  instance,  are 
such  as   these.     You  can  have  by  ten  minutes 


computation,  all  you  want.  Then*  with  a  {kb, 
you  can  prick  out  any  pendulum  you  require 
from  such  a  little  list.  (Illastrating  on  a  Uack 
board.) 

By  constructing  such  a  table,  you  will  possea 
that  which  will  suflice  for  all  purposes,  and  enable 
you  to  carry  on  the  proposition  any  length  tos 

{(lease.     So  much  for  the  subject  of  mere  caten- 
ation. 

But  there  is  one  application  which  is  of  £tf 
greater  importance.  Tne  time  of  the  pendulais, 
as  I  said,  is  determined  by  the  length  of  tke 
radius;  in  fact,  by  the  size  of  the  circle wfaidi 
the  pendulum  describes.  This  leads  us  to  be 
certain,  as  far  as  we  can,  that  nothing  eitber 
alters  the  distance  between  the  centre  of  easptM- 
sion  and  oscillation,  or  affects  those  poaitioni  \fj 
any  other  relative  cause. 

Now  with  regard  to  the  point  of  suspensioS' 
There  is  an  absolute  necessity  for  having  it  fim ; 
because  here,  although  we  look  upon  a  pendolon 
rod  as  a  force,  to  convert  what  would  otherwise 
be  a  vertical  force  into  a  large  horizontal  motioa 
combined  with  it;  we  must  here  chan^  oarideai» 
and  look  upon  it  as  a  motive  power,  the  prcjigfe 
being  exerted  by  the  swinging  weight.  Thiabasai 
influence  to  pull  upon  the  pomi  ofaasgenMon,  ba- 
cause  in  proportion  to  the  mass  there  is  a&  alt^v*- 
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ting  pull  on  that  point.  Thus,  if  you  draw  a  line, 
as  I  have  described  here  to  illustrate  the  position, 
you  will  see  it.  There  is  one  mode,  as  explained, 
of  altering  the  time  thus,  by  altering  the  angle. 
The  measure  of  the  force  being  expended,  any 
alteration  in  this  point  horizontally  subtends 
directly  some  very  different  angle.  If  there  is 
any  horizontal  motion  capable  of  being  set  up, 
the  point  of  sus^nsion  not  being  fixed,  the  weight 
will  pull  it  aside,  and  you  will  get  the  angle 
representing  a  much  larger  pendulum.  Hence 
any  amount  of  unsteadiness,  at  the  point  of  sus- 
pension will  make  the  pendulum  lose ;  if  on  the 
other  hand,  the  point  of  suspension  be  made  more 
steady  than  before,  the  pendulum  directly  tells 
you  the  result  by  gaining.  The  measure  of  the 
effect  produced  will  appear  by  the  very  small 
horizontal  line  drawn  thus  between  the  rertical  line 
and  the  rod  at  an  inch  distance  from  the  point  of 
suspension,  a  small  alteration  in  which  subtends  a 
large  increase  or  decrease  in  length,  in  the  angle 
or  rod,  as  the  case  may  be.  A  clear  approxima- 
tion is  made  to  the  lines,  showing  the  angles 
conseauent  ou  the  amount  of  motion  placed  as  it  is 
immediately  at  the  point  of  suspension.  The  least 
amount  of  motion  sideways  immediately  subtends 
a  yery  much  longer  rod;  inasmuch*  as  it  directly 
alters  the  angle  formed  here.  Suppose  the 
angle  formed  at  the  yertical  pull  of  the  line  of 
the  pendulum,  if  you  moye  to  the  right  you 
now  obtain  a  more  obtuse  one,  and  so  on  until  no 
motion  takes  place  at  all.  But  the  want  of  steadi- 
ness at  the  point  of  suspension,  will  not  only 
make  the  pendulum  lose,  because  it  subtends  a 
larger  one,  but  is  fraught  with  a  thousand  irregu- 
larities. 

The  next  difficulty  touching  the  length  of  the 
pendulum,  is  one  with  which  we  have  had  to 
contend,  as  horologists,  from  the  commencement 
of  anything  like  scientific  time  -  measuring. 
We  have  the  difficulty  of  the  expansion  of  the 
materials  of  which  pendulums  necessarily  must  be 
made.  All  the  materials  with  which  we  are 
acquainted — at  any  rate  all  that  we  haye  em- 
ployed in  the  construction  of  pendulums — I  need 
not  tell  you  are  dilatibie  by  heat  and  contractible 
by  cold.  There  are  a  vast  number  of  tables  con- 
structed on  experiments  with  the  pyrometer,  an 
intrument  for  measuring  these  expansibilities, 
but  I  cannot  say  with  as  good  results  as  might 
have  been  deemed  desirable.  I  ciinnot  tell  you 
the  enormous  variety  of  contrivances  which  have 
been  derised  by  ingenious  men  for  remedying  this 
prime  difficulty. 

I  have  some  of  them  on  the  wall  here. 
This  represents  a  plain  pendulum — a  simple  rod 
or  bar,  and  lenticular  bob.  This  shows  the  same 
thin^  edgeways,  all  the  others  are  compensation 
pendulums.  But,  as  I  said  before,  it  is  ^most 
impossible  to  calculate  the  enormous  variety  of 
compensations  which  have  been  devised ;  and  for 
that  reason  I  have  been  obliged  to  collect  a  few 
of  the  typical  ones.  Each  of  these  has  an  euor- 
mous  variety  of  forms,  but  this  will  represent  a 
striking  feature  in  the  compensations  of  pendu- 
lums devised  for  the  purpose  of  keeping  the 
two  centres,  the  point  of  suspension  and  the  centre 
of  oscillation  at  exactly  one  constant  distance. 
The  ftnt  means  devised  was  of  a  very  nataral»  and 


as  one  might  expect,  of  a  very  rude  character. 
Suppose  this  (on  black  board)  to  represent  the 
suspension  cock  of  the  pendulum,  and  this  the 
pendulum  spring,  the  spring  passing  through  it. 
Imagine  this  spring  fastened  to  a  lever  joined 
on  to  the  back  of  the  case  at  the  point  near  the 
cock  of  suspension ;  and  then  imagine  a  bar  abut* 
ting  against  some  portion  of  the  underside  of  that 
lever,  and  carried  down  the  case,  and  attached  to 
a  bracket,  and  of  course  expanding  upwards.  Ton 
see  that  the  further  from  the  centre  of  motion^ 
the  smaller  the  power  of  the  lever  to  draw  the 
spring  up  through  the  slit  in  the  cock  and  to 
shorten  the  pendulum,  and  rice  versa. 

This  was  very  well  to  make  a  beginning  with, 
but  it  was  attended  with  a  good  many  praotical 
drawbacks.  Moreover,  no  approach  to  a  thoroughly 
good  compensation  pendulum  until  this  (the  grid* 
iron)  was  devised  by  Harrison.  This  is  cidled  '*  the 
Gridiron  Pendulum,"  simply  because  its  rods  re- 
sembled the  bars  of  a  gridiron  as  they  are 
arranged  in  parallel  lines.     It  is  designed  for  die 

{)iirpose  of  applying  the  upward  extension  of  a 
arger  expanding  material  to  counteract  the  effeet 
of  the  elongation  downard  of  a  less  expansible 
material. 

This  is  a  pendulum  in  which  all  the  steel  bars 
are  suspended  to  cross  pieces  at  the  top,  and 
expanding  downard,  the  bars  balancing  each 
other  in  pairs.  The  object  is  to  enable  the  maker 
to  get  the  final  rod  in  the  centre.  The  centre 
rod  is  the  fixed  one  that  carries  the  bob.  In  this 
ease  the  acyustment  is  first  of  all  calculated  as 
near  as  may  be,  and  is  finally  corrected  by  shifting 
the  weight — this  cross-piece  which  is  left  out 
designedly  here.  This  shews  well  the  principle 
of  employing  a  metal  having  a  large  ratio  of 
expansion  to  counteract  the  elongation  down- 
ward of  a  rod  of  metal  of  a  lower  degree  of 
expansion.  Here  you  perceive  in  these  rods 
all  the  brass  expands  upward  and  all  the  steel 
downward.  The  superior  expansion  of  the  brass 
enabling  a  smaller  quantity  to  do  the  work,  and 
keep  the  centres  of  suspension  and  oscillation 
at  the  same  constant  distance  apart.  The 
means  of  adjusting  the  compensation  of  this 
pendulum  is  by  cross  pieces  of  metal  pinned  to 
the  rods  and  capable  of  shifting  up  and  down  as 
experiment  directs.  They  have  been  left  out  of 
the  diagram  designedly  to  avoid  the  appearance  of 
confusion. 

I  said  that  I  considered  these  as  typical.  I 
have  a  pendulum  constructed  exactly  ou  the  same 
idea,  but  the  simplicity  of  its  parts  so  facilitates 
its  execution  that  it  is  well  worth  contemplating, 
it  is  exactly  the  gridiron  pendulum  in  the  tubular 
form,  and  is  known  as  **  Troughton's  Tubular 
Pendulum."  It  is  composed  of  two  brass  tubes 
and  five  steel  wires,  the  tubes  haring  caps  iit  top 
and  bottom  forming  abutments  below,  and  points 
of  suspension  above,  which  will  be  understood  by 
observing  the  several  dotted  circles  here  repre- 
sented (alluding  to  the  diagram)  which  show  the 
position  of  the  wires  as  they  pass  through  the 
cuvers  top  and  bottom  of  the  inner  tube.  The 
bob  of  the  ordinary  lenticular  form  being  finally 
suspended  by  its  centre  to  the  last  pair  of  wires. 
That  pendulum  is  so  easily  executed,  that  I  have 
myself  made  it  at  a  watcli-makei^s  bench.    There 
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is  a  fault  in  this  pendulum  of  some  consequence, 
namely,  the  difficulty  of  providing  for  final  adjust- 
ments such  as  I  before  recommended.  Although 
a  supplementary  weight  might  be  slid  on  the  rod  for 
that  purpose ;  and  in  constructing  such  a  pendulum 
I  myself  received  a  lesson  which  caused  me  to 
caution  you  as  I  did  against  too  implicit  reliance 
upon  tables.  The  instance  I  allude  to  being  so 
great  a  permanent  expansion  of  such  a  pendulum 
rod  by  the  heat  in  the  final  process  of  bronzing 
that  I  could  not  put  it  together,  and  had  to  turn 
the  fittings  in  the  lathe. 

The  next  type  of  pendulum,  is  the  mercurial 
in  which  the  compensating  body  form»  the  bob  of 
the  pendulum  by  its  mass.  This  has  a  e^ood 
number  of  imitations,  one  of  which  I  have  here 
delineated.  The  bob  is  of  the  tubular  form,  and 
is  calculated  by  its  extension  to  compensate  a 
wooden  rod ;  but  such  a  pendulum  is  necessarily 
longer  on  account  of  the  mferior  specific  gravity 
as  compared  with  mercury.  The  reason  why  the 
mercurial  has  become  the  very  leading  form  of 
pendulum,  is  the  amazing  simplicity  of  its  final 
adjustment,  it  being  only  necessary  to  increase 
or  diminish  the  compensation,  to  add  to  or  sub- 
tract from  the  quantity  of  mercury. 

This  (referring  to  diagpram)  is  known  as  the 
Ellicott.  It  ii  a  tvpe  of  pendulum  very  inge- 
nious, and  apparently  very  adjustable,  but  against 
which  I  have  to  caution  you.  It  is  composed  of  a 
flat  iron  or  steel  rod,  with  a  flat  brass  rod  lying 
simply  against  it,  abutting  against  a  shoidder 
projecting  from  the  steel  rod  at  its  upper  end, 
and  expanding  consequently  downwards.  The 
end  of  tills  brass  bar  presses  on  the  short  arms  of 
two  stout  levers,  turning  on  centres  fixed  in  the 
end  of  the  iron  bar,  and  supporting  the  bob  by 
their  long  arms,  raising  the  bob  or  letting  it 
down  according  to  the  motion  given  by  the  ex- 
pandiug  brass  rod  on  them  as  befoie  stated. 
The  adjustment  of  this  pendulum  is  effected  by 
screws,  which  shift  the  point  on  the  levers  on 
which  the  bob  rests.  I  have  now  to  give  you  the 
caution  I  referred  to :  this  pendulum,  and  all  such 
as  act  mechanically,  clian£;e  by  jumps ;  this  spring 
(alluding  to  the  pendulum;  was  designed  to  obviate 
this  defect,  but  it  does  so  very  imperfectly. 

This  is  a  diagram  of  Ward's  Pendulum,  a  very 
yood  one,  and  comparatively  free  from  most  ob- 
jections. It  is  not  extensively  used,  but  I  can 
scarcely  tell  why.  It  consists  of  two  iron  rotls 
having  between  them  a  fiat  bar  of  the  compensa- 
i^K  material  fastened  together  by  screws,  cut  top 
and  bottom  only.  And  the  quantity  of  the  com- 
pensating material  in  action  is  determined  by  the 
position  of  those  screws,  many  holes  being  pro- 
vided for  their  arrangement. 

There  is  another  description,  called  "  Biot*s" — 
but  the  inventor's  name  was  Martin,  which  Biot 
himself  acknowledges.  This  is  a  plain  pendulum, 
with  an  iron  rod  and  'an  ordinary  bob ;  a  cross 
piece,  being  a  compound  biu*  of  brass  and  steel — 
the  brass  being  on  the  underside,  and  securely 
fastened  to  tlie  upper  side  (steel)  by  brazing  or 
soldering— the  whole  sliding  up  and  down  the 
rod  by  means  of  a  short  piece  of  tube  attached  to 
its  centre,  fastening  by  a  screw  to  the  rod.  This 
bar  curves  by  increase  of  temperature,  iu  conse- 
quence of  the  greater  expansibility  of  its  under 


side.  Weights  are  slid  on  either  arm  of  this  bar, 
and  fixed  by  thumb-screws  at  that  point  where 
they  are  found  to  do  the  exact  quantity  of  com- 
pensation  required,  and  indicated  by  experiment. 
Tills,  the  last  pendulum  which  I  shall  describe  to 
you,  contains  the  greatest  interest  of  aU,  because 
it  shows  how  necessary  it  is  for  us  to  ascertain 
what  has  been  done  before  by  others.  I  am  not 
aware  whether  such  a  pendulum  ever  was  con- 
structed ;  and  this  diagram,  which  was  kindly  sent 
by  Mr.  Woodcroft  of  the  Great  Seal  Patent  OfBoe, 
is  the  design  of  an  amateur,  and  was  merely 
brought  here  to  show  how  complete  a  bad  imitt- 
tion  of  the  Ellicott  might  suggest  itself^  and  so 
lead  to  the  construction  (as  a  novelty)  of  what 
others  had  tried  and  abandoned.  It  is  here  pro- 
posed to  make  a  pendulum  rod  of  slate,  having 
a  cross  piece  at  its  end,  all  in  one,  to  carry  bent 
levers  turning  on  pivots — the  long  arms  to  cany 
the  bob,  and  the  short  ones  to  be  moved  bj  the 
expansion  of  some  material  abutting  against  them; 
the  arrangement  and  proportions  being  far  inferior 
to  Ellicott's. 

(7o  be  Continued,) 


ABRIDGMENTS  OF 

SPECIFICATIONS  OF  PATENTS 

RELATING  TO  WATCHES,  CLOCKS^  AND  OTHIB 

TIMEKEEPERS. 

^Continued  from  page  85.) 
1846,  October  22.— No.  11,427. 

BUTTON,  John.—  1.  The  employment  of  aa 
aaxiliary  compensation  on  the  principle  of  dimixushiog 
and  increasing  the  resistance  of  the  atmosphere  to  the 
motion  of  the  balance  in  proportion  as  the  tempentun 
rises  or  falls.  To  the  fixed  end  of  a  metallic  thenno- 
meter,  a  light  cap  or  lid.  which  nearly  sarromnds  tlM 
balance,  is  attached  by  two  arms  made  thin  in  one 
part.  When  the  temperature  rises,  the  free  end  of 
the  thermometer  expands  with  it,  and  a  ruby,  coming 
in  contact  with  a  regulating  screw,  raises  the  cap  from 
the  balance,  which  gives  more  freedom  to  tie  «r 
around  it,  and  diminishes  the  resistance  to  the  motioa 
of  the  balance  ;  when  the  temperature  falls  the  fiee 
end  of  the  thermometer  contracts,  and  another  rabj 
acU  on  the  regulating  screw  and  produces  the  con- 
trary effect,  whereby  the  resistance  to  the  motioa  of 
the  balance  is  increa«ed. 

2.  The  application  of  a  barometer,  the  rising  and 
falling  of  the  mercury  iu  which,  serves  as  a  motire 
power  to  enlarge  or  contract  the  air  space  of  the  ptfi- 
dulum.  The  dock  has  a  barometric  tube  fixed  to  one 
side  of  the  case,  in  which  is  a  piston  or  float  with  i 
light  rod  attached.  An  air  resister,  consiiOlng  of* 
plane  surface,  is  suspended  by  spring  rods  from  « 
bracket  in  the  back  of  the  case  ;  on  the  top  of  tiK 
plate  of  this  rcsister  an  inclined  plane  of  an  angoltf 
shape  is  fixed ;  this  projects  orer  the  piston  M 
which,  as  the  mercuiy  rises,  presses  ag«St|f|  th^  iodiBed 
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plane,  which  caiuea  the  plate  lo  move  inwardi  and 
theiebj  diminisb  the  air  ipace  of  the  pendalam. 

3.  A  campensatian  spring;  eiad  for  vatchet  and 
other  timc-piecca,  in  which  a  balance  and  balance- 
spring  are  employed.  Two  or  more  componnd  arma 
in  conjanctioD  with  two  or  more  apringa,  to  which  the 
balance  apiing  is  aCtacheii,  act  in  oppoailioo  to  one 
another,  and  maintain  the  balance  apring  in  one  posi- 
tion, and  at  the  same  lime  acrengthcn  or  weaken  the 
apiinga. 

4.  An  improvement  in  the  "two-pin  lever  escape- 
ment." This  consists  in  ''  inserting  a  iiolid  piece  of 
rub;  or  other  hard  alone  in  (he  roller,  and  in  placing 
the  impulse  notch  in  this  ruby,  and  forming  the  lower 
part  of  ihe  ruby  so  nslo  receive  the  fort  of  the  lever." 

5.  A  compensating  penilulam  consisting  of  three 
roda,  the  centre  one  being  of  less  expansive  melal  than 
the  other  two  ;  a  tnbnlnr  piece  is  made  to  slide  on  the 
centre  rod  ;  two  spring  levers  are  attached  lo  the  tubu- 
lar piece,  and  weighted  at  their  other  ends  hy  balls. 
The  side  rods  are  connected  at  the  bottom  with  piecca 
attached  to  the  spring  lerers,  so  chat  when  the  lempe- 
TBtare  rises  the  outside  rods  expand  more  than  the 
centre  one,  and  on  a  fall  of  temperature  the  contrary 
effect  ia  produced. 

6.  A  compeatation  collet  to  be  attached  to  the  ba- 
Uncca  of  chronometers.  The  arms  of  the  collet  reit 
on  the  top  of  the  balance  which  ia  slipped  on  to  the 
aame  spindle.  Near  the  fixed  enda  of  the  compensa- 
tion piecca  are  two  frames  having  valves  placed  within 
them  ;  the  valves  in  the  Grsl  instance  present  their  flat 
faces  at  right  angles  to  the  line  of  rotation  or  vibration 
of  the  spring  collet ;  and  in  that  position  the  pin  of  a 
■mall  crank  formed  on  the  lower  end  of  the  separate 
•pindtes  npon  which  tbey  vibrate  within  the 
frames,  takes  into  a  slot  in  the  free  ends  of  the  meial 
pieces.  As  the  compensation  pieces  bend  either 
ontwardly  or  Inwardl;,  the  valvea  ar«  (urned  round, 
and  in  either  direction  present  less  resisting  nirrace 
to  the  air. 

7.  A  compensation  collet  for  timekeepers  in  which 
a  balance  sprinf  is  used.  The  free  enda  of  the  com- 
pentatton  pieces  are  attached  b;  wires  to  a  cross  piece. 
Every  increase  of  temperatnre  causes  them  to  bend  in 
an  oatward  direction,  and  thereby  increases  the  lever. 
■ge  at  which  the  spring  acts  npon  the  balance  ;  while 
eyery  decrease  prodncei  a  contrary  effect. 

8.  A  method  of  compensating  for  variations  in  the 
density  of  the  atmosphere  by  varying  the  sectional 
area  of  the  pendulam.  The  barometric  tnbe  and  float 
before  mentioned  are  used.  The  pendulum  bob  has 
an  opening  in  it,  and  the  rise  and  fall  of  the  float 
causes  a  door  or  valve  to  enlarge  or  diminbh  this 
opening. 

IPrinted,  Is.     See  Mechanic*'  Hngaiino,  toI.  46, 
p.  435  I  and  Patent  Journal,  vol.  3,  p.  837.J 


METEOROLOGICAL   OBSERVATIONS, 

Taken  at  9  A.M.,  Notembee  1861. 
Grag't  Inn   Road. 


Heuabks. 
The  letters  denoting  the  general  state  of 
the  weather  signify :— -b,  blue  sky ;  c,  clouds 
(detached);  f,  fog;  h,  liail;  1,  Ugbtniog 
m,  mist  or  baze ;  d,  OTeroast ;  q,  squally 
r,  rain ;  s,  snow ;  t,  thunder ;  rr,  much  rain 
ff,  dense  fog. 

On  the  2nd  a  strong  wind  blew  from  nt 
all  day  ;  lowest  barometer  at  9  a.m. 

The  following  obeeivations  relating  to  the 
severe  gale  of  the  1  Otb,  may  be  of  use. 
Bar.        Wind.  Force. 
9th  at  8  a.m.  29-467        w        1  f 

,,     3p.m w        2        bo 

„     111  29-638       NE       3  f 

lOtb  early,  gale  commenced  at  sb  with  rain 
,,  II  a.m.  29-103  aew  10  qqrrtlh 
„    111  29183     Bsw       7         mo 

„      lip.m.  29- 191       sw       7         qo 
,,      4  29-223     W8W      6  o 

„      7  29-342     WNW      9         qq 

„    11  29  440     WflW      6  b 

It  thus  appears  that  the  wind  veered 
roimd  the  compass  from  w,  to  v,  e,  a,  and  to 
w.  After  this  it  veered  to  sw,  s,  se,  e,  vk, 
N,  and  into  w,  by  the  14tb. 
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Bar. 

Wind. 

Force. 

13ih  at  10  a.m. 

29-72 

B 

3 

rr 

II         3  p.m. 

29-39 

ITE 

5 

rr 

»       12 

29  01 

NNW 

8 

rr 

Hth  at   8  a.m. 

29-32 

WTTW 

6 

bm 

and  a  strong  w  wind  for  the  rest  of  the  day. 

On  the  21st  there  was  also  a  moderate 
gale  from  SW|  barometer  at  midnight  29-  67| 
with  rain. 

The  mean  of  the  9  a.m.  barometer  obser- 
vations is  29  •  739.  The  lowest  pressure  was 
29 '01 1  at  midnight  of  13th|  and  the  highest 
d0*61|  at  10  a.m.  19th;  which  gave  the 
la^e  range  of  1  *  6  inches. 

The  average  temperature  of  November  is 
43®  as  determined  by  Greenwich  data; 
during  the  last  month  the  mean  has  been 
below  this.  The  table  shews  58®  as  the 
highest  temperaturCi  and  27®  as  the  lowest| 
or  a  ran^e  of  29®. 

Beferrmg  the  9  a.m.  winds  to  the  cardinal 
pointSi  it  appears  the  wind  was  n  on  6  days  ; 
W|  15 ;  S|  8  ;  and  £,  one  day. 

Bain  fell  on  15  days,  and  the  quantity  was 
unusually  large.  Mr.  G.  J.  Symons,  the 
careful  observer  of  Camden  TowUi  measured 
the  amoimt  as  4 '  78  inches. 

The  weather  of  November  has  been  very 
variable  ;  the  atmospheric  pressure  very  un- 
settled; the  temperature  very  changeable, 
through  long  ranges  and  very  suddenly;  wet 
and  damp  have  been  excessive  ;  and  several 
tempests  of  great  severity  have  occurred. 
Storm  warning  signals  have  been  frequently 
exhibited  at  ike  seaports.  The  following 
extract)  from  an  official  circular,  having 
reference  to  such  signals,  is  of  interest. 

''  It  should  be  remembered  that  only  the 
greater  and  more  general  disturbances  of  the 
atmosphere  can  be  made  known  by  this  me- 
thod, not  merely  local  or  sudden  changes 
whidi  are  not  felt  at  a  certain  distance,  and 
do  not  therefore  affect  other  localities.  Local 
changes  may  be  indicated  to  observers  at 
such  places,  by  their  own  instruments, — by 
signs  of  the  weather, — and  by  due  con- 
sideration of  the  Weather  Reports  for  a  few 
previous  days. 

*  *  Much  inequality  of  electricity,  atmospheric 
pressTU*e  (or  tension),  or  temperature ;  great 
fell  or  rise  of  the  barometer;  sudden  or 
rapid  alternations ;  great  falls  of  rain  or 
snow,  foretell  more  or  less  wind,  with  its 
usual  accompaniments,  either  in  some  places 
only,  or  throughout  an  extensive  area  of 
hundreds,  if  not  thousands,  of  miles.  Some 
tracts,  however,  being  imaffected. 

"  Speaking  generally,  there  is  far  less  occa- 
sion to  give  warning,  of  southerly  gales,  by 
signals,  than  of  northerly ;  because  those 
frt)m  the  southward  are  preceded  by  notable 
signs  of  the  atmosphere,  such  as  a  felling 


barometer,  and  a  temperature  higher  than 
usual  at  the  seoion;  whereas,  on  the  contrary, 
dangerous  storms  from  a  polar  quarter 
(north-west  to  north-east)  are  sometime 
sudden,  and  often  are  preceded  by  a  ruing 
barometer,  which  may  mislead  persons,  es- 
pecially if  accompanied  by  a  temporary  lull 
of  a  day  or  two,  with  a  fellacious  appearance 
of  fine  weather.  This  feUacy  is  caused  bj 
one  circuit,  or  cyclone,  following  and  influ- 
encing a  preceding  similar  though  probably 
inferior  movement. 

''  It  should  be  kept  in  mind,  that  theee 
signab  are  merely  caut%(mary^  to  give  notice 
of  much  atmospheric  disturoance  over  some 
considerable  part  of  the  British  Islands, 
without  being  in  the  least  degree  eompuUer^, 
or  interfering  with  individmu  judgment  on 
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DISCUSSION  ON  THE  BEST  PEACTIOAL  MEANS  OF  IMPEOVING    THE 

CONDITION  OF  THE  WATCH  TEADE.     - 

R  D.  JoHHBOv,  Esq.,  Y.F.,  in  the  Chair. 
(^Continued  from  page  56.) 


Mr.  Jackson  said,  tliat  having  expressed  a  dis- 
tinct difference  of  opinion  from  some  gentlemen 
nho  had  addressed  them,  he  thought  it  might  be 
appropriate  to  refer  in  a  resume  of  the  ol^erva- 
tions  made  on  the  previous  meeting,  to  the 
course  the  remarks  had  taken.  Having  done  so, 
He  continued  the  consideration  of  the  question, 
by  saying  that  the  reputation  in  the  world's 
market  of  the  British  manu&cture  was  something 
worthy  to  be  maintained.  Making  horizontal 
escapements  with  frictional  defects  was  as  begin- 
ning at  the  lowest  step  of  the  ladder.  The 
English  had  not  the  tools  and  arrangements,  nor 
the  facilities  for  the  proper  division  of  labour  as 
possessed  by  their  foreign  competitors  to  under- 
take such  a  contest.  Mr.  Bennett  had  expressed 
the  proposition  before  them  as  one  seeming  to 
cut  the  matter  short  by  jumping  at  a  remedy. 
The  discussion  by  general  concurrence  seemed  to 
be  confined  to  the  production  of  a  lower-priced 
watcb  for  ordinary  purposes,  not  embradn^  one 
where  a  price  would  be  paid  for  high  precision ; 
and  to  the  production  of  the  former  the  opener 
directed  his  enquiries. 

We  have  to  consider  his  remedy  of  co-operation 
by  a  Joint- Stock  Company  with  Jtl  shares.  I 
must  freely  state  that  1  think  it  would  for  a  long 
time  at  least  aggravate  the  disorder ;  and  few  of 
this  generation  would  see  the  change  he  sanguinely 
looks  to,  should  it  ever  come.  I  am  not  here 
to  propose  a  remedy,  not  thinking  it  is  to  be 
found  in  any  one  particular  state  of  things.  The 
general  co-operation  of  the  members  of  this 
manufacture  and  a  hearty  desire  for  the  advance- 
ment  of  its  position  would  solve  the  difficulty ;  and 
that  was  the  chief  object  in  the  foundation  of  this 
Institute.  Already  it  had  called  attention  to  the 
important  question  of  gauges,  and  it  was  hoped 
that  before  long  the  Museum  Committee  would 
be  able  to  arrive  at  a  standard  of  gauges. 

Division  of  labour  was  a  prime  source  of  eco- 
nomy.  The  Swiss  had  earned  out  that  system 
extensively  without  unhappv  results.  I  am  sur- 
prised  that  a  plan  for  cheapening  the  lever 
escapement,  while  preserving  its  accuracy,  has  not 
been  effected — I  mean  by  the  production  of  its 
various  parts  in  rigid  proportion ;  and  easily  ac- 
complished now  tliat  escapement  sectors  will  be 
obtainable,  thanks  to  the  Institute  discussions  and 
its  Museum,  so  that  any  size  of  escapement  might 
be  obtainable,  of  accurate  proportions  and  re- 
quiring only  the  pivoting,  plantings  and  polishing, 
to  complete  it. 

The  remedy  for  the  present  state  of  things 
would  not  be  found  in  mere  discussion,  but  in  a 
careful  study  of  the  best  means  of  obtaining 
economy  with  accuracy.  A  discussion  of  this  kind^ 
though  it  may  do  nothing  to  promote  invention— 


for  that  is  an  affair  of  tbe  board,  and  of  study— yet 
by  disseminating  existing  knowledge,  and  by  pre- 
venting useless  experiments,  may  dear  the  way 
for  the  true  remedy. 

Mr.  Storeb. — We  are  arguing  this  question 
upon  the  assumption  that  the  trade  of  watch- 
making is  on  the  decline  in  Epgland.  Mr.  Ganney 
offers  no  proof  of  this.  The  simple  reference  to 
the  large  imports  of  foreign  watches  cannot  be 
accepted  as  proof;  indeed,  the  excess  upon  the  last 
quarter,  as  stated  by  Mr.  Ganney,  can  only  be 
regarded  as  an  evidence — in  tbe  present  depressed 
state  of  commerce — of  desperate  trading. 

Mr.  Ganney  has  not  tliought  it  needful  to 
prove  his  position.  And  there  is  no  necessity  to 
call  upon  nim  in  particular  to  confirm  a  fact 
which  others  regard  as  true.  Well  then,  admit 
that  the  watch  trade  is  on  the  decline,  that  the 
watch  makers  bear  a  less  proportion  to  the  popu- 
lation than  they  did  20  years  smce.  Some  know- 
ledge of  the  cause  of  tnis,  if  not  suggestive  of  a 
remedy,  may  discover  to  us  whether  or  no  the 
case  be  remediable. 

How  long  is  it  smce  England  began  to  make 
such  rapid  strides  in  science?  It  is  within  the 
memory  of  men  but  past  middle  life.  Regard  the 
steam  engine,  that  superior  power  designed  to 
supersede  manual  labour.  Can  we  trace  the 
development  of  all  the  occupations  consequent 
upon  tne  invention  of  the  locomotive !  add  to  this, 
navigation  by  steam  power,  also,  engines  set  up 
for  local  purposes,  and  we  have  a  labour  market 
of  no  ordinary  capacity.  Other  scientific  inven- 
tions, such  as  the  electric  telegraph  and  sewing 
machines,  are  continuallv  opening  new  markets 
for  labour.  But  how  io  these  markets  affect 
our  trade?  Turn  for  a  moment  to  another 
thought.  The  time  for  tiding  apprentices  by  the 
dozen  has  passed ;  the  system  was  a  ruinous  one, 
and  failed  to  strengthen  the  trade^a  feat  it  was 
never  designed  to  accomplish.  Some  of  the  lads 
did  not  complete  their  term  of  apprenticeship;  and 
many  of  those  who  did,  being  but  half-taught, 
turned  from  their  occupation  in  disgust,  to  nil  a 
gap  in  one  of  the  labour  markets  just  alluded  to. 

We  perceive  then,  gentlemen,  that  English 
watch-makers  have  been  for  a  considerable  period, 
surrounded  by  a  mixed  community  following  every 
ctmceivable  avocation.  Is  it  a  matter  of  astonish- 
ment that  the  sons  and  apprentices  of  watch- 
makers should  have  been,  and  continue  to  be, 
drafted  from  amongst  us,  and  thus,  as  a  community, 
prevent  our  growth  ? 

Such  diversity  of  labour  is  not  to  be  found  in 
Switzerland,  few  if  any  temptations  exist  to  decoy 
young  men  from  the  calling  of  their  fathers ;  here 
JSwiss  ener^nr  is  directed  to  watchmaking,  as  manv 
members  oir  this  Institute  have  declared—watcn 
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making  is  a  family  concern,  and  by  it  the  people 
must  sink  or  swim. 

Then,  there  is  a  militating  character  in  the 
genius  of  the  English  workman — a  national 
idiosyncracy,  inducing  rather  to  the  construction  of 
steam  hammers,  than  the  ornamental  trifles  in 
which  foreigners  so  excel. 

Gentlemen,  1  have  briefly  drawn  your  attention 
to  a  Tery  rational  mode  of  accounting  for  the 
decline  in  our  trade  numerically  speaking,  if  such 
decline  has  taken  place.  What  is  the  remedy 
proposed?  One  in  my  opinion  retrograde  in 
character  and  mischievous  in  aspect. 

Some  years  since,  perhaps  fifty,  a  repeating 
motion  maker  was  to  be  found  in  London.  Why 
was  this  department  of  the  trade  abandoned?  I 
apprehend  the  reason  to  be  this,  the  English 
being  of  an  utilitarian  spirit,  preferred  devoting 
their  energies  to  the  improvement  of  the  watch  as 
a  time-keeper,  rather  than  as  a  toy.  The  work 
was  neglected,  the  foreigner  studied  it,  and  now 
produces  a  master-piece  of  mechanism. 

From  the  time  of  Graham  to  about  20  years 
since,  the  horizontal  escapement  was  essentially 
English — large,  and  beautimlly  handled.  Place  it 
by  the  side  of  the  delicate  Swiss  escapement. 
The  steam  hammer  and  the  sledge  hammer  con- 
trasted, afford  an  analogy. 

I  have  endeavoured  to  show  that  extreme 
delicacy  of  manipulation  and  minutise  in  detail  are 
not  exactly  suitable  to  the  genius  of  the  English 
workman,  and  would  from  thence  infer  that  the 
Swiss  watch  is  not  the  thing  for  him  to  imitate ; 
to  do  so  would  be  with  one  exception  a  return  to 
that  which  he  has  long  since  rejected,  for  that 
which  he  conceived  to  be  better.  The  scheme  is 
mischievous  in  aspect. 

We  have  heard  that  privations  are  now  endured 
by  the  English  workman,  and  that  the  foreign 
workmen  are  suffering  to  an  alarming  extent. 
Gentlemen,  the  project  is  to  make  watches  as 
the  Swiss  make  them.  This  I  cannot  conceive 
will  at  all  improve  our  legitimate  position  as 
watch  makers ;  it  will  only  be  the  training  of  work- 
men to  a  cruel  competition  with  the  inhabitants 
of  a  manufacturing  district,  who  like  the  in- 
habitants  of  such  districts  generally  seem  subject 
to  periodical  returns  of  starvation. 

I  appreciate  Mr.  Ganney's  motives,  but  do  not 
consider  the  means  he  proposes  equal  to  the  end 
he  designs.  Indeed  it  appears  to  me  as  much  a 
scheme  of  philanthropy  as  of  trade  improvement. 
Viewed  in  this  light,  it  would  be  equally  to  the 
purpose  to  set  up  a  competition  against  the 
Nottingham  lace  makers,  or  instruct  our  empty- 
handed  artisans  in  the  mysteries  of  ribbon 
weaving.  I  think  the  best  and  most  effectual 
means  to  adopt  would  be  to  facilitate  the  power  of 
production  by  the  exactitude  of  system,  we  shall 
thus  be  enabled  to  manufacture  as  well  as  at 
present,  cheaper,  and  retain  also  the  wide  world 
celebrity  to  which  we  have  attained. 

Gentlemen,  commerce  just  now  is  not  in  a 
thriving  condition.  This  is  not  only  a  great 
national  evil,  but  also  a  primary  social  evil.  Our 
immediate  requirement  is  the  advent  of  a  genius 
who  can  remedy  this ;  one  able  to  clear  the  poli- 
tical atmosphere  of  the  doubts,  distrust,  and 
horrorsy  which  thicken  it.    Such  a  one  would  con- 


fer a  blessing  upon  the  world ;  and  under  the  new 
aspect  of  affairs,  the  Olerkenwell  watch  maken 
would  have  but  little  time  to  antidpate  the  down, 
fall  of  their  trade.  The  idea  is  Utopian.  We 
must  wait  the  tide  of  events,  wait  and  hope ;  in 
the  mean  time  slacken  no  efforts  that  may  profe 
likely  to  promote  our  stability. 

Mr.  Mylnb  reminded  the  members  that  two 
years  ago  the  council  had  agreed  to  recommend 
that  a  prize  or  gold  medal  should  be  given  to  anj 
one  for  the  best  model  of  a  going-barrel  lever 
watch,  and  on  reference  to  the  reports  of  subse- 
quent discussion  meetings  and  correspondence  in 
tne  Horological  Journal,  it  was  dearly  proved  by 
trials  that  such  a  description  of  watch  had  per- 
formed satisfactorily,  and  it  was  also  shown  bj 
offidal  returns  that  for  many  years  past,  there  had 
been  an  increasing  large  demand  for  lower^priced 
watches,  which  in  consequence  of  their  not  being 
made  in  England  necessitated  the  large  importa- 
tion and  sale  of  those  of  foreign  production.  The 
English  manufacturers  were  therefore  stroDglj 
urged  to  produce  watches  of  the  character  ap. 
proved  by  the  Coundl,  and  thereby  give  continttous 
and  abtmdant  employment  to  every  one  engaged 
in  the  trade,  without  interfering  with  the  manu- 
facture  and  existing  demand  for  first  and  second 
class  fiisee  watches.  A  dedded  preference  is 
given  for  English  lever  watches  in  this  and  all 
foreign  countries;  in  these  watches  this  countir 
stan&  pre-eminent,  and  from  past  experience  wifi 
long  continue  to  do  so.  The  proposition  therefoR 
to  re-introduce  the  horizontal  escapement  will  find 
few  supporters  in  this  Institute.  What  is  wanted 
are  gooa  sound  watches  of  the  size,  form,  and 
external  appearance  suitable  for  the  prevailing 
taste  and  fashion,  and  at  such  reduced  prices  tliat 
will  place  them  within  the  reach  of  those  who  nov 
purchase  the  better  dass  of  foreign  watches,  and 
who  will  buy  nothing  else  but  a  flat  watdi  at 
a  moderate  price ;  and  the  present  high  state  d 
perfection  to  which  the  lever  escapement  has  been 
brought  in  its  various  forms  and  prices  espedall} 
adapts  it  not  only  for  first-dass  watches  but  ako 
for  every  other  dass  of  manufacture.     The  course 

Sroposed  by  the  Council  was  in  his  opinion  a  prrh 
ent  one,  as  doubtless  prizes  would  foUow  fSor 
improved  escapements  and  all  other  portions  of 
the  watch. 

The  Council  have  evinced  the  importance  the; 
attach  to  a  standard  gauge  of  measurement  as  of 
primary  value  in  an  improved  system  of  mann- 
iacturing ;  in  the  meantime  we  may  proceed  with 
making  all  the  improvements  so  urgently  r^ 
quired. 

Mr.  GuiLLAUiiB  then  said :  The  question  is  one 
in  which  it  is  most  difficult  to  interfere,  because  a 
trade,  like  a  constitution,  grows — ^it  is  not  made. 
It  has  to  be  fostered ;  but  it  takes  a  long  time  i» 
see  the  results  and  reap  the  benefits;  so  that,iD 
whatever  you  propose,  you  must  expect  to  dis- 
appoint and  displease  the  many.  Your  mesaures, 
if  wise  and  prudent,  will  be  thought  quite  inade- 
quate to  meet  the  wants  of  the  times;  for  althougli 
Mr.  Ganney  very  properly  disdaims  any  attempt 
at  relieving  the  present  depression,  and  has  atecd 
the  heading  of  his  paper,  still  we  cannot  divest  tk 
I  question  altogether  of  its  actuality ;  eqieciidly  tk 
outsiders  will  not.      Among  the  eanses  ^f  tke 
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gradual  drifting  away  of  the  trade,  some  are  per- 
manent and  some  temporary.  The  temporary 
causes  are  mainly  beyond  our  reach,  being  found 
in  the  agitated  state  of  the  world,  and  affecting 
our  brethren  and  competitors  in  Switzerland  even 
more  than  ourselves.  Among  the  means  of  per- 
manently improving  our  manufacture,  we  must 
distinguish  between  the  measures  which  would 
have  to  be  adopted  by  all  concerned,  or,  at  least, 
by  the  generality,  in  order  to  be  of  any  use,  and 
those  which  any  individual  or  company  may  carry 
out  for  themselves ;  else  we  may  lose  the  whole  of 
the  charter  by  impracticably  aiming  at  the  whole, 
when  we  might  have  obtained  a  part. 

One  point  which  will  have  to  be  agreed  upon 
by  nearly  all  before  we  derive  from  it  all  the 
benefits  it  can  bring,  is  a  more  perfect  system  of 
measurement.  This  is  strongly  felt,  if  we  judge 
from  all  that  has  been  said;  but  it  strikes  me  that 
suggestions  on  this  head  would  more  properly  be 
addressed  to  the  committee  appointed  for  its 
special  consideration,  or  else  we  shall  be  doing  the 
work  twice  over.  It  suffices  in  this  discussion  to 
enumerate  this  point  as  a  necessity  upon  which 
we  all  agree,  and  then  to  wait  for  the  report  of 
the  committee.  As  to  the  adoption  of  any  par- 
ticular movement,  of  a  calliper,  of  such  or  such 
an  escapement,  some  of  the  suggestions  contained 
in  the  paper  seem  ve^  practical;  but  be  sure 
that  no  decision  of  an  Institute — no,  nor  any  act 
of  parliament — would  ever  induce  people  to  aban- 
don suddenly  their  faith  in  the  lever  or  in  the 
fusee.  Any  change  would  be  of  slow  |^rowth.  The 
new  watch  will  have  to  show  its  face  m  the  world, 
and  to  be  tried,  and  to  win  confidence,  before  you 
can  sell  it.  But  let  any  one  produce  the  watch, 
a  sound  timekeeper,  of  simple  construction — and 
be  sure  that,  should  it  even  be  rather  dearer  than 
common  Swiss  watches,  it  will  be  bought  in  pre- 
ference to  them,  not  only  in  this  country  but  in 
America  and  the  colonies.  We  need  not  ostracise 
our  good  old  friend,  the  lever— it  will  yet  do  great 
service — but  that  must  not  prevent  you  trying 
your  skill  at  horizontal  wheels  and  cylinders.  The 
Swiss  have  not  rejected  any  escapement,  although 
they  might  as  well  have  left  the  lever  alone. 

1  will  say  more;  do  not  attempt  to  imitate 
Swiss  watches ;  imitation  seldom  succeeds;  and  you 
cannot  easily  copy  their  light  decorations,  for  each 
nation  has  its  peculiar  gifts;  and  you  may  be 
sure  that  you  could  never  attain  to  the  cheapness 
of  Swiss  work — not  that  the  Swiss  live  upon 
nothing ;  but  the  nature  of  their  country  is  such 
that  aU  the  watch-makers  are  in  the  same  districts; 
consequently  everything  is  arranged  for  the  great- 
est devolproent  of  this  particular  branch  of  in- 
dustry ;  and,  moreover,  they  have  in  their  neigh- 
bourhood whole  districts  inhabited  by  poor  uncul- 
tivated  French  peasants,  who  do  most  of  the  cheap 
parts  of  the  watch.  They  make  scape  wheels, 
cylinders,  &c.,  at  a  price  upon  which  the  Swiss 
would  starve ;  and  we  hear  in  Switzerland,  when 
trade  is  slack,  the  same  complaints  against  these 
people  that  we  hear  in  Clerkenwell  aeunst  the 
importers  of  Swiss  goods.  Besides  this  cause 
of  cheapness,  it  is  true  that  they  have  also,  as  has 
been  ably  said,  a  very  efficient  division  of  labour 
and  proper  tools;  but  that  division  of  labour  is  not 
ouncd  to  the  extent  lome  Boppoee.    Yoa  hxre 


shops  in  this  country  where  the  work  is  subdivided 
as  much  as  the  Swiss  can  do  it ;  but  some  of  the 
principal  branches  of  the  trade  are  dbtributed 
differently,  and  with  evident  advantage.  For  in- 
stance, you  let  the  firtisher  complete  the  move- 
ment, and  put  the  watch  together  after  it  is  gilt ; 
but  as  you  do  not  let  him  have  the  case,  you  have 
to  examine  the  watch  and  do  many  things  to  it 
after  it  is  gilt  which  ought  to  have  been  done  in 
the  grey.  The  Swiss  have  the  watch  pivoted  and 
planted  -  as  they  call  running  the  wheels — by  one 
or  two  hands;  after  which  it  is  handed  to  the 
"  repasser,"  who  examines,  gets  the  watch  sprung 
and  gilt,  and  puts  it  together  ready  in  the  case. 
There  is  an  evident  advantage  in  that  method. 

I  am  told  there  are  strong  reasons  for  having 
watches  finished  without  the  case,  and  examined 
afterwards;  but  can  this  be  a  normal  state  of 
things  ?  Would  it  exist  if  all  classes  of  the  trade 
were  brought  together  more  than  they  hitherto 
have  for  good,  so  as  to  act  beneficially  on  one 
another  ?  There  is  also  less  factory  work  in  Switz- 
erland than  we  are  given  to  understand;  move- 
ments are  perhaps  the  only  part  made  in  factories, 
of  which  there  are  two  or  three  only  in  the  country ; 
the  rest  of  the  movements  for  the  best  watches 
being  made  in  shops.  If  a  large  shop  is  called 
a  factory,  then  we  may  add  that  jewel-holes  are 
the  produce  of  factory  work,  but  there,  I  believe, 
it  ends;  for  the  escapement  maker,  the  finisher, 
the  examiner,  take  the  work  to  their  o^vn  houses. 
Women  are  employed  with  advantage  in  springing 
and  in  polishing.  They  have  not,  however,  had  a 
material  influence  in  cheapening  labour,  but  many 
an  unprotected  female  has  thus  been  saved  much 
misery  till  the  time  she  could  exchange  that  occu- 
pation for  that  of  ministering  to  the  daily  wants  of 
a  partner. 

Much  has  been  said,  also,  about  the  system  of 
education,  and  the  facts  adduced  are  true;  but, 
alas  I  have  you  ever  found  a  system,  either  good 
or  bad,  which  produced  all  the  evil  or  all  the  good 
that  was  expected  from  it  ?  While  I  was  listening 
to  the  eloquent  description  of  the  state  of  educa- 
tion in  my  country,  I  felt  somewhat  like  that  good 
French  bourgeois  gentilhomme,  Mons.  Jourdain, 
when  he  learnt  for  the  first  time  that  he  had 
spoken  in  prose  all  his  life:  I  marvelled.  We 
have  good  schools,  but  there  are  in  all  countries 
peeple  whom  you  can  never  educate.  Besides, 
instruction  tells  more  upon  the  manufacture  when 
found  in  the  manufacturers  than  when  forced  upon 
the  workman.  My  friends  will  understand  that  I 
am  not  disparaging  instruction,  but  only  prevent- 
ing misconception  as  to  its  direct  effect.  One 
thing,  which  goes  further,  is  the  training  spoken 
of,  which  makes  every  citizen  feel  that  he  is  some- 
thing in  the  community,  and  which  develops  his 
faculties.  My  conclusion  is,  that  in  time  you  may 
certainly  give  an  impulse  to  the  watch  trade  by 
adopting  a  simplified  movement,  but  of  a  true 
English  character ;  and  also  by  greatly  modifying 
your  process  of  manufacture  in  the  direction 
hinted  at  by  several  speakers,  and  helping  as  much 
as  you  can  the  committee  in  their  endeavours  to 
realize  a  standard  gauge. 

The  Chairman  (Mr.  Johnson)  said :  As  one  of 
the  Vice-rresidents  of  the  Institute,  he  ought  not  to 
remain  taHeai.    They  had  heard  the  proposition  of 
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Mr.  Ganney  and  Mr.  Bennet  ably  answered.  Mr. 
Ganney's  system  of  co-operation  was  what  was 
formerly  known  as  Fourierism  or  socialism.  There 
was  no  doubt  that  their  attention  should  be  largely 
called  to  improvement  in  the  process  of  manufac- 
ture. The  want  of  English  watch  makers  was  the 
cultivation  of  the  genius  of  machinery.  They  had  a 
befjfgarly  lot  of  tools,  trusting  more  to  finger  and 
thumb  than  to  them.  They  were  subjected  to  the 
derangement  of  their  nerves,  so  much  so  that  they 
w^re  so  netimes  obliged  to  give  up  the  execution 
of  a  particular  piece  of  work  for  the  day.  Ma- 
chinery was  not  liable  to  such  derangement.  The 
most  elaborate  was  only  improved  tools.  They  were 
much  indebted  to  the  lever,  but  it  was  not  capable 
of  doing  everything  from  its  very  large  power  of 
expanding  its  vibration,  which  rendereid  it  unsuit- 
able to  the  going-barrel.  The  lever  had  been  a 
failure  when  applied  to  Swiss  watches,  a  fact 
which  Mr.  Guillaumc  would  corroborate;  but  not 
so  with  the  fusee,  which  Mr.  Tilling  had  po'nted 
out  the  desirability  of  maintaining  in  connection 
with  the  lever  escapement,  because  at  one  end  of 
a  watch  or  another  there  must  be  an  adjustment 
for  isochronism. 


Mr.  Watson  was  surprised  that  the  going- 
barrel  as  a  remedy  should  have  been  brou8:ht  for- 
ward again,  b  .cause  its  merits  had  been  discused 
in  that  room  nearly  eighteen  months  back.  The 
first  point  to  be  settled  was  a  standard  of  measure- 
ment. The  Ejdiibition  would  bring  together 
a  great  numl)er  of  workmen  from  all  parts  of 
the  world,  and  advantage  should  be  taken  of  that 
circumstance  to  hold  a  conference  with  them  upon 
the  subject.  The  question  of  whether  it  should  be 
a  go?ng-barrel  or  a  going-fusee  was  nothing;  five 
per  cent  would  cover  the  difference  |^tween  the 
two.  They  might  as  well  talk  al>out  going  back 
to  the  verge  watch  as  to  the  horizontal  escajpemeot 
as  the  best  timekeeper.  It  rested  entirely,  vith 
the  balance  spring,  and  not  the  main  spring.  The 
markets  were  so  glutted  with  the  worst  descriptioa 
of  foreign  watches,  that  it  was  more  injurious  to 
their  own  more  respectable  manufacturers  than  it 
was  to  us. 

After  a  few  observations  from  Mr.  Tilling  and 
the  Chairman,  the  discussion  was  adjourned  until 
the  following  Wednesday. 

(To  6e  Caaftniicc/.) 
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Air  can  be  rarefied  so  far  that  the  contents  of  a 
cubic  foot  shall  not  weigh  the  tenth  path  of  a 
grain.    If  a  quantity  that  would  fill  a  space  of 
100th  part  of  an  inch  in  diameter  be  separated 
from  the  rest  the  air  can  still  be  found  there,  and 
we  may  reasonably  conceive  that  there  are  several 
particles  present,  though  the  weight  is  less  than 
the  l,700,000,000lh  of  a  grain.     But  further  than 
this,  we  have  many  remarkable   instances  of  the 
divisibility  of  matter  proved  from  the  wear  arising 
from  friction.     In  some  of  the  continental  churches 
the  marble  pavements  before  the  statues  of  saints 
have,  in  process  of  time,  been  worn  away  by  the 
knees  of  the  worshippers,  while  the  feet  of  the 
images  themselves  have  become  perfectly  smoothed 
and  in  some  well-attested  cases  absolutely  destroyed 
by  the  kisses  bestowed    upon  them.     Now  each 
pair  of  lips  must  have  carried  away  a  portion  of 
the  statue,  infinitely  small  indeed,  but  sufificient, 
T'hen    often    repeated,    to  produce  very   visible 
results.     In  machinery  also,  and  especially  small 
machinery,  very  remarkable  illustrations  of  this 
property  may  be  found.     In  a  watch,  for  instance, 
there  are  several  wheels  and  pinions  constantly  in 
action,   and  as   constantly  wearing,  and  yet  50 
years  is  a  very  ordinary  age  for  a  watch,  while 
many  may  be  fouud  in  an  efiScient  state  after  80 
or    100   years.    Take    an    instance,    that    of  a 
horizontal  watch,  which    has    a  hardened  steel 
cylinder,  on  the  axis   of  which   the  balanoe  is 


placed,  and  into  which  (half  of  it  being  cut  away) 

a  wheel  with  15  small  wedge-like  teeu  ads.   u 

process  of  time  this  steel  cylinder  becomes  won 

by  the  edge  and  point  of  the  tooth,  and  a  shallow 

cut  is  thus  made  round  it.     This,  howeTcr,  may 

not  take   place  for  15  or  20  years.     Now,  the 

weight  of  the  whole  of  this  cylinder  is  about  two 

grams,  and  the  part  acted  upon   certainly  b  ooo- 

siderably  less  than  one-tenth  of  a  grain;  when 

this  is  cut  half  through  the  cylinder  is  useless,  so 

that  1.20th  of  a  grain  has  been  remoTed.    Nov 

the  balance  makes  about  14,000  TibratioDS  in  ta 

hour,  and  at  each  of  these  vibrationa  the  tooth 

passes  over  the  cylinder  and  contributes  to  iti 

wear.    14,000  vibrations  in  an  hour  is  equal  t» 

336,000  in  24  hours,  which  multiplied  by  5475, 

the  number  of  days  in  16  years,  gives  us  as  the 

number  of  vibrations  in  that  time  1,839,600^000. 

If  now    we   distribute   1.20t^  of  a    grain,  the 

amount  of  wear  in  15  years,  over  this  number  of 

vibrations,  we  shall  find  that  the  utterly  iDCOopre- 

hensible  quantity  of  one  37,0O0,OOO«O00th  k  ft 

grain  has  been  removed  at  each  Tibration  I  I  have 

not  made  the  most  of  this  as  a  case;  smallff 

watches  have  cylinders  not  l-10lJh  of  thew^ht 

of  the  one  instanced,  and  their  wear  is  mmh  le0 

in  proportion,  while  there  are  manj  paits  of  ft 

watch  still  more  minute. 

/iii/^«/ncc/t6i/i/y.— Matter  is  abioliitcly  ia^ 
tractible;  howerer  it  maj  be  tiMtdl  w^' 
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wbaterer  manner  its  particles  maj  be  rendered 
invisible  to  tbe  sight,  still  it  exists,  and  must 
continue  to  exist  in  some  form  or  other.  Sub- 
limation and  distillation  are  instances  of  this  fact, 
and  we  ourselves  are  composed  of  particles  of 
matter  as  old  as  tbe  creation.  The  ancients  were 
accustomed  to  bum  the  bodies  of  their  honourable 
men,  in  order  that  tbej  might  not  be  degraded  by 
being  turned  to  base  uses ;  but  although  they  saw 
the  bodies  no  longer,  they  did  not  therefore  cease 
to  exist,  but  their  various  particles  merely  entered 
into  new  combinations.  In  fact,  the.  means 
adopted  were  the  most  effectual  that  could  be 
desired  to  compass  the  opposite  of  their  intentions, 
for  bv  burning  thev  disseminated  the  particles  of 
the  bodies  through  the  air,  causing  them  to  be 
inhaled  by  the  basest  and  most  worthless  of  the 
surrounding  concourse. 

Porosity, — Matter  being  formed  of  particles  in 
a  greater  or  less  degree  of  closeness  to  each  other, 
there  are  a  ntunb^  of  interstitial  spaces  which 
are  either  empty  or  filled  with  some  substance, 
the  particles  of  which  are  smaller  than  those  of 
the  body  in  question.  These  interstitial  spaces 
are  called  pores ;  the  greater  the  density  of  a  body 
the  less  the  porosity,  and  vice  vena ;  thus,  if  the 
pores  of  a  body  exposed  to  the  air  be  greater  than 
the  atoms  of  the  air,  those  atoms  will  pervade 
these  pores.  Thus  water  contains  air;  tnis  can 
also  be  shown  in  the  eases  of  many  kinds  of  chalk 
and  wood,  by  placing  them  in  a  glass  vessel  of 
water  beneath  the  receiver  of  an  air  pmnp  and 
then  exhausting  the  air,  when  all  whicn  exists  in 
the  pores  of  the  body  wiM  escape  in  streams  of 
bubbles. 

Compressibility, — Matter  is  compressible,  that 
is,  it  may  be  reduced  in  volume  without  lessening 
the  number  of  particles  or  its  weight.  Tbia  is 
effected  by  brin^n^  the  particles  closer  together, 
and  thus  diminishing  its  porosity  and  increasing 
its  density.  All  known  bodies  may  be  compre«ke^ 
and  this  is  another  proof  of  porosity,  for  the 
space  by  which  the  volume  is  reduced  must  before 
have  consbted  of  pores.  Metals  are  hammered 
and  rolled  in  order  to  burden  them  by  thus  bring, 
ing  their  particles  together,  and  wood  may  be 
compressed  till  nearly  as  heavy  and  hard  as  metal. 
Liquids  are  but  little  compressible  and  yield  but 
slightly  to  very  intense  pressure.  Two  hundred 
years  ago  the  philosophers  of  an  academy  at 
Florence  made  experiments  to  ascertain  this  feict. 
Thev  filled  a  hollow  ball  of  gold  with  liquid  and 
firmly  closed  up  the  aperture  Now  it  is  an  axiom 
in  mathematics  that  if  the  figure  of  the  globe  be 
changed,  its  volume  or  contents  must  necessarily 
be  diminished  ;  hence  it  was  inferred  that  if  the 
figure  of  the  globe  could  be  changed  bjf  intense 
pressure  without  bursting  it,  the  compressibility  of 
the  liquid  would  be  established.  The  shape  was 
Altered,  but  the  liquid  was  found  to  escape  through 
the  pores  of  the  gold,  and  was  thrown  on  the 
surface  in  the  form  of  dew,  proving,  not  the  incom- 
pressibility  of  the  liquid^  but  the  porosity  of  the 
gold  and  comparative  smallness  of  tne  particles  of 
water.  Canton,  in  1761,  settled  this  point  by 
sabjecting  a  liquid  contained  in  a  tube  to  intense 
pressure,  whoi  the  surface  of  the  liquid  was 
fbond  to  fall  and  rise  as  the  pressure  was  applied 
XK  withdrawn.    This  fact  may  be  also  pror^i  so 


far  as  aeriforms  are  concerned,  by  a  glass  vessel 
inverted  in  water.  If  the  surface  of  the  water 
within  it  be  watched  it  will  be  found  to  rise  a  very 
little  in  the  inner  vessel*  as  it  is  pressed  down. 
The  air  gun  depends  for  its  action  on  this  property 
of  compressibility;  the  air  being  mechanically 
compressed  into  the  reservoir,  and  being  ^owed 
to  escape  suddenly,  by  its  expansion  drives  the 
bullet  through  the  barrel. 

Dilatability, — Is  the  opposite  of  compressibility, 
allowing  for  an  increase  of  volume  without    an 
increase  of  mass.    It  may  be    effected    by    the 
removal  of  a  pressure  already  existing  upon  a 
certain  body.    Thus,  in  this  collapsed  bladder  is 
confined  a  small  quantity  of  air ;  now,  if  this  is 
placed  beneath  the  receiver  of  an  air-pump,  and 
the  pressure  of  the  air  removed  from  withm  that 
receiver,  we  shall  find  that  the    air  within  the 
bladder  will  expand,  and  the  expansion  is  evinced 
hj  the  swelling  of  the  bladder.    As  soon  as  the 
air  is  re-admitted,  and  the  pressure  thereby  again 
exerted,  the  bladder  again  collapses  to  its  original 
dimensions.     Another  agent  in  the  dilatation  of 
bodies  is   heat.    An  increase   of  heat   increases 
while  an  accession  of  cold  decreases  the  volume  of 
a  body.     Thus,   if  heat    be   applied   to  a  tube 
containing  a  liquid,  the  latter  will  be  found  to  rise 
in  the  tube,  and  the  amount  of  its  rise  will  be  in 
direct  proportion  to  the  d^;ree  of  heat  employed. 
This  is  the  principle  of  the  thermometer.     The 
change  of  dimension  of  solids  by  heat  is  much  less 
than  that  of  liquids  or  aeriform  liquids,  and  there- 
fore not  so  easily  observable.    Tne  pyrometer  is 
an  instrument  in  which  the  expansion  of  a  bar  is 
multiplied  by  means  of  levers,  which  also  move  an 
index  which  points  out  the  amount  of  expansion 
in  a  plainly  visible  form.    Cast  iron  is  found  to 
expand  ll-10,000ths  of  its  length  in  a  variation  of 
temperature  equal  to  that  between  the  freezing 
and  boiling  points,  and  brass  about  I8-10,000ths 
under  the  same  circumstances.    From  these  data 
we  find  that  cast  iron,  when  exposed  to  the  air  in 
this  country  and  taking  the  lowest  degree  of  cold 
in  winter  to  be  equal  to  zero,  or  32  degrees  below 
the  freezing-point,  and  the  highest  degree  of  heat 
when  exposed  to    the  sun  to   be  equal  to  120 
degrees— under  these  circumstances  cast  iron  wUl 
expand  8-10,000ths  of  its  length.    If  then  it  be  a 
bar  or  beam  84    feet  long,  the    elongation  will 
amount  to  rather  more  than  8-lOths  of  an  inch. 
Thb  expansive  property  is  taken  advantage  of  in 
making  the  wheels  of  carriages.     The  rim  of  iron 
on  the  exterior,  called  a  *'  tire,"  is  made  smaller 
than  the  wooden  portion ;  it  is  then  heated,  and 
thua  expanded,  and  while  in  this  state  is  forced  over 
the  wheel,  and  being  suddenly  cooled,  it  contracts 
its  dimensions,  and  binds  the  wheel  together  with 
an  enormous  force.    Steam  boilers  are  made  of 
sheets  of  iron  riveted  with  hot  rivets,  which,  con- 
tracting in  coolinf^,  bmd  the  plates  together  so 
that  the  vessel  is  air-tight.    A  familiar  instance  of 
expansion  is  furnished  in  the  process  of  extracting 
fixed  glass    stoppers    from  bottles  by  means  of 
external  heat  expanding  the  neck  of  the  bottle 
and  releasing  the  stopper.     When  walls  are  found 
to  bul^  they  are  frequently  restored  to  perpen- 
dicuUrity  by  means  of  iron  rods  placed  through 
them,  wnich,  being  heated,  plates  are  screwed  on 
their  ends  against  the  wall^  and  then  they  are 
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allowed  to  cool,  thus  drawing  the  wall  into  an 
upright  position.  Plnmbers,  in  laying  down 
laud  or  zinc  upon  roofs,  are  constrained  to  allow 
for  expansion  bj  arranging  the  metal  with  folds, 
for  if  this  were  not  done  disruption  would 
speedily  ensue.  In  fact,  every  object  round  us  is 
continually  altering  its  dimensions  through  the 
agency  of  heat  The  stability  of  Bow  church  was 
endangered  some  years  since  from  this  fact. 
Some  portion  of  the  edifice  was  sustained  by  iron 
pillars ;  these  expanded  in  summer  and  raised  the 
stonework,  so  that  a  crerice  was  occasioned,  into 
which  dust  Insinuated  itself.  When  wiuter  came, 
the  pillars  contracted,  but  the  masonry  did  not 
sink  to  its  former  level  in  consequence  of  the 
insiniiated  dust  and  dirt.  A  crevice  was  therefore 
now  left  between  the  top  of  the  pillar  and  the 
stone  above;  this  in  its  turn  became  filled  up, 
and  when  the  pillar  again  expanded,  it  lifted  the 
superincumbent  mass  higher  than  before,  till  at 
last  these  repeated  lifts  completely  disintegrated 
the  masonry,  and  rendered  extensive  repairs 
necessary.  Even  brickwork  expands  and  con- 
tracts. Messrs.  Cubitt  have  found  that  the  chim- 
ney of  their  factory  expands  5-8tbs  of  an  inch  in 
90  feet  by  the  heat  of  their  furnaces.  In  the 
construction  of  all  kinds  of  buildings,  then,  this 
property  must  be  carefully  taken  into  account, 
especially  when  various  materials  are  used.  As  a 
familiar  instance  of  unequal  expansion,  I  may 
refer  to  a  glass  tumbler ;  if  it  be  [Jaced  on  a  hot 
surface  it  will  crack,  and  the  same  thing  occurs  if 
heated  liquid  be  poured  into  it.  This  arises 
from  the  surface  first  heated  expanding^  more 
rapidly  than  the  more  remote  portions,  and  there- 
fore rupturing  them.  Spirits,  again,  measure  five 
per  cent,  more  in  summer  than  in  winter,  so  that 
the  best  policy  is  to  buy  spirits  in  winter  and  sell 
them  in  summer. 

Cohenon.  —  Another  property  of  bodies  is 
cohesion.  This  is  not  strictly  a  universal  property, 
inasmuch  as  it  exists  in  its  greatest  extent  in 
solid  bodies,  is  exceedingly  modified  in  liquids, 
and  altogether  wanting  in  aeriform  fluids.  Now, 
if  the  particles  of  mutter  were  endued  with  no 
property  in  relation  to  each  other,  the  universe 
would  be  like  a  mass  of  sand  without  gravity  ; 
atoms  would  neither  cohere  as  in  solid  bodies,  nor 
repel  each  other  as  iu  aeriform  fluids.  Thus  the 
atoms  of  bodies  are  not  merely  placed  together, 
tut  a  force  exists  between  them,  and  this  force  is 
called  cohesion.  Take  a  piece  of  iron  and 
attempt  to  separate  its  parts,  and  the  effort  will 
be  strongly  resisted,  and  it  will  be  much  easier  to 
remove  the  whole  mass.  This  force  of  cohesion 
varies  according  to  the  nature  of  the  body ;  thus 
putty  has  but  little  cohesion  amongst  its  parts, 
while^  steel  or  iron  has  a  large  amount.  The 
cohesion  of  particles  in  juxtaposition  is  of  the 
same  clasa  as  the  approach  of  particles  placed  at  a 


distance  from  each  other.     The  same  influence 
which  caused  the  bodies  A  and  B  to  approach 
will,  when  they  unite,  oppose  a  resistance  to  their 
separation;   therefore    this  force    is    caUed  the 
attraction  of  cohesion,   while    that   force  which 
draws  bodies  to  the  earth  is  called  the  attraction 
of  gravitation,  and  that  exercised  by  the  mao^iet 
is  called  magnetic  attraction.     There  is  another 
kind    of   attraction    called   capillary   attraction, 
which  h  the  force  resulting   from    the  affinity 
which  the  particles  of  liquids  have  for  solids, 
Adhesion  is  the  term  used  for  cohesion  wlien 
liquids  are  concerned,  and  also  when  bodies  stick 
together  when  their  surfaces  come  into  contact. 
Thus,  when  this  plate  of  glass  is  laid  upon  another 
and  pressed  into  close  contact  and  then  raised,  it 
will  lift  the  undermost  plate  with  it.     If  the  plates 
are  not  very  flat,  and  consequently  touch  ench 
other  in  many  points,  this  effect  will  not  take 
place,  the  amount  of  cohesion  being  exceedinglr 
small   for   each   particle.     The  actual  force  of 
adhesion  may  be   measured    by    suspending  one 
plate  to  the  arm  of  a  balance,  and  having  first 
accurately  poised  it,  placing  the  plates  in  contact, 
and    then    adding  weights    till    the   pUte^  are 
separated.     Writing  with  chalk,  charcoal,  plum- 
bago, and  the  like,  may  be  adduced  as  familiar 
instances  of  the  adhesion  of  solids.     Now,  if  these 
plates  be  moistened  with  water  th^y  will  adhere 
still  more  strongly,  and  if  the  plate  be  allowed  to 
touch  the  surface  of  the  water  in  a  suitable  vessel, 
and  then  be  lifted  up,  the  water  will  follow  it  lill 
its  gravity  overcomes  the  force  of  adhesion.    A 
large  portion  of  these  effects  may  be  owing  to  the 
pressure  exerted  by  the  atmosphere,  but  the  same 
results  are  found  in  a  limited  degree  in  an  ex- 
hausted receiver.     If  •a  solid  can  be  wetted  by  a 
liquid  they  have  mutual  adhesion  or  affinity.    .\ 
drop  of  water  placed  upon   the    table   loses  its 
globular  form  and  spread!s  upon  the  surface,  while 
a  globule  of  mercury  will  not  do  so.     When  the 
liquid  becomes   solid,  adhesion    gives    place  to 
cohesion,  as  in  the  case  of  gum,  glue,  paste,  and 
the  like. 

All  bodies  have  a  certain  amount  of  gravity, 
that  is,  they  have  weight,  and  tend  to  the  grand 
centre  of  gravitation,  which  is  the  earth,  with  a 
greater  or  less  degree  of  force.  They  have  aUo 
inertia,  \yhich  is  that  property  which  resists  the 
impartation  of  motion,  and  when  imparted  re&Uitg 
its  abstraction ;  in  the  latter  case  it  ia  frequently 
called  momentum.  Of  the  properties  of  gravity 
and  inertia  I  shall  have  to  speak  more  at  length, 
as  many  phenomena  are  caused  by  them,  and 
various  laws  of  their  action  will  have  to  be  con- 
bidered. 

In  my  next  lecture  I  shall  commence  that 
division  of  mechanics  known  as  Statics. 

{To  be  Continued.^ 
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The  next  principle  to  whose  application  to  the 
pendulum,  I  propose  to  advert  la  the  Equality; 
that  is  to  saj,  the  equal  time  of  the  lonp:  and 
short  vihrations.  You  will  remember,  that  I 
pointed  out  the  following  law  of  bodies : — that  in 
proportion  to  the  directness  of  the  fall  would  be 
the  distance  the  body  would  fall  through  in  a  given 
time  and  the  Telocity  with  which  it  would  move. 
The  first  proposition  is  a  consequence  of  the  se- 
cond. Here  again  you  see  that  if  I  move  this 
pendulum  a  given  distance  on  one  side  there  is  a 
certain  amount  of  elevation  for  a  large  amount  of 
longitudinal  deflection.  [Referring  to  a  simple 
pendulum].  Now  this  continually  increases  with 
each  subsequent  deflection,  there  being  a  closer 
and  closer  approximation  to  a  direct  fall  until  it 
becomes  an  absolutely  straight  and  direct  fall. 
Starting  from  that  point  it  passes  through  all  the 
intermediate  spaces,  and  finally  arrives  at  the 
central  position  at  the  same  time  as  it  would 
have  occupied  had  it  beeu  started  from  any  in- 
termediate point.  The  indirectness  of  the  manner 
in  which  the  gravity  acts  gets  greater  and  greater 
as  the  body  has  to  start  from  a  less  and  less 
elevation,  and  consequently  takes  all  the  time  to 
cover  the  short  space  as  it  did  to  cover  the 
long  one,  because  it  has  no  time  to  acquire 
velocity.  On  the  contrary,  starting  from  the 
lighest  position,  whence  the  fall  is  direct,  the  body 
gets  rapidly  into  motion^  and  with  that  acquired 
rapidity  enters  into  every  subsequent  division  of 
the  space,  as  all  falling  bodies  do,  acquiring  yet 
increased  velocity  in  every  particular  division, 
until  it  reaches  its  maximum  at  the  point  where 
the  pendulum  would  stand  if  at  a  state  of  rest ; 
and  it  is  this  acquired  velocity  or  momentum 
which  carries  the  pendulum  up  an  equal  height  or 
nearly  so,  on  to  the  other  side,  which  is  its 
maximum  point.  Strictly  speaking,  as  I  men- 
tioned Inst  Wednesday  night,  it  has  been  demon- 
strated  that  only  one  curve  or  arc  is  what  we  call 
properly  isochronal ;  that  is,  absolutely  equal  in 
time.  That  one  curve  is  the  cycloid.  I  have 
here  traced  a  cycloidal  curve  which  is  generated 
by  marking  a  point  on  any  circle  rolling  along  a 
straight  line,  in  order  that  you  might  see  the 
difference  in  amount  between  a  small  portion  of 
that  one  and  a  circle  taken  at  the  lowest  point  of 
each,  by  which  you  will  observe  that  that  difference 
is  wonderfully  small.  It  is  also  a  property  of  this 
cycloid  that  it  generates  its  like  kind  in  any 
flexible  ordinary  fbrm  of  pendulum,  bent  upon  its 
surface,  supposmg  it  to  project,  the  cycloid  would 
then  be  traced  by  the  molecule  or  bob  of  the  pen- 
dulum. Here  u  another  which  is  one-half  the 
cycloid  I  hare  described  by  those  means.  I  must 
mentioDy  in  passingy  that  this  was  origmally 


designed  by  Huypens  at  a  time  when  pendulums 
were  made  to  swing  in  enormously  wide  arcs,  the 
mechanical  application  being  in  the  form  of  a 
pair  of  cycloidal  cheeks,  with  the  intention  of 
making  a  portion  of  the  line  forming  that  pendu- 
lum take  that  form  by  bending  against  them  as  it 
swung ;  in  those  days  it  being  usual  to  employ  those 
larger  arcs  of  vibiation  in  connection  with  the 
crown-wheel  escapement,  which  gave  freedom  for 
such  an  extensive  swing.  No  good  ever  came  of 
such  a  contrivance  in  the  old,  and  it  was  totally 
inapplicable  in  modern  horological  machinery,  in 
consequence  of  the  very  reasonable  amount  of 
vibration  employed  or  permitted  by  a  superior 
escapement,  such  as  that  of  Qraham.  I  want  to 
call  your  attention  to  a  fact  in  connection  with 
this  point.  Here  I  have  drawn  a  portion  of  a 
cycloid,  and  immediately  below  it  I  have  drawn 
from  the  centre,  with  the  rod  of  the  pendulum, 
part  of  a  circle.  Is  it  possible  to  conceive  any- 
thing nearer  to  a  coincidence,  than  these,  two 
parts  or  lines  represent,  if  only  a  short  arc  be  taken  ? 
The  wondrous!/  small  difference  between  these 
arcs  with  regard  to  isochronism,  or  departure 
from  the  same,  is  still  of  some  importance  to 
give  attention  to,  because  insignificant  as  it  appa- 
rently is,  those  minute  portions  are  continually 
stored  bjr  the  pendulum,  and  in  time  their 
accumulation  becomes  something  more  than  visible. 

There  have  been  three  very  capital  attempts 
made  to  isochronize  pendulums  by  other  means. 
We  suspend,  for  example,  a  pendulum  by  a  spring. 
There  are  still,  I  believe,  such  phenomena  as 
persons  who  believe  that  no  other  purpose  could  be 
subserved  by  that  spring  except  as  a  mere  means 
of  hanging  a  pendulum  flexibly,  or  of  supplying 
an  axis  of  motion  without  friction.  But  it  can  l^ 
made  to  serve  another  and  more  important 
function  still,  namely,  to  help  us  to  an  approxi- 
mation to  an  absolutely  isochronous  pendulum. 
The  form  here  employed  is  a  flat  spring.  This  is 
necessary  to  prevent  a  pendulum  intended  to 
vibrate  in  a  plane  from  degenerating  into  a  circu- 
lar or  elliptical  path,  and  so  becoming  a  pendulum 
of  another  kind  entirely.  But  independent  of 
that,  the  spring  can  be  made  to  serve  every  purpose 
by  applying  a  little  more  rigidity  to  the  long 
vibration  than  to  the  short  one. 

The  elder  Mr.  Frodsham  was  one  of  the  earliest 
experimenters  in  this  department  of  horological 
science,  and  his  experiments  were  performed  in 
this  wise.  Let  that  (referring  to  a  sketch), 
represent  the  flat  piece  of  spring  to  which  tho 
pendulum  is  suspended.  On  the  top  of  the 
pendulum  luLr.  Frodsham  slipped  tightly  a  piece  of 
tube,  which  may  be  represented  here,  (referring 
to  the  diagram),  the  top  of  it  formed  a  pair  of 
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jaws  which  embraced  the  spring  tightly.  Toa 
see  that  this  contrivance  efrectaally  lengthened 
or  shortened  the  pendulam  spring,  bj  pinching 
it  at  a  point  according  to  where  the  tube  was 
slipped  up  the  rod  and  was  fixed  by  its  binding 
screw.  But  if  this  spring  was  originally  graduated , 
with  regard  to  thickness,  by  shortening  or  length- 
ening uiat  portion  of  the  spring  left  capable  of 
bending,  it  had  the  effect  of  supplying  exactly  that 
quantity  or  rigidity  in  the  spring  that  the  par- 
ticular pendulum  demanded,  as  ascertained  by  the 
result  of  experiments. 

Dr.  Lardner  suggested,  but  with  a  very 
different  intent  from  those  that  went  before  him, 
to  try  a  pendulum  spring  that  should  be  isochro- 
nous. There  were  ahto  a  variety  of  mechanical 
means  devised  for  making  pendulums  vibrate  in 
QYcloidal  arcs;  but  these  were  all  abandoned. 
Prominent  among  these,  and  one  that  will  give  you 
a  good  idea  of  the  character  of  all,  you  will  readily 
understand  as  I  draw  on  this  black  board.  Sup. 
posing  a  rod  of  iron  mounted  on  brackets,  pro- 
jecting a  short  distance  from  the  wall,  lying 
perfectly  horizontal ;  then  imagine  the  upper  part 
of  the  pendulum  rod  split  in  two,  and  pausing  up 


on  either  side  of  the  rod  to  the  axis  of  a  grooved 
wheel  rolling  on  the  bar.  Ton  will  now  see,  that 
if  that  bar  or  rod  is  carried  slightly  upwards  on 
either  hand  it  would  compel  the  bob  of  the  pendu- 
lum to  travel  in  a  path  equivalent  to  that  amoonl 
of  bend  which  might  be  averaged  to  represent  a 
cycloid  or  any  curve  desired.  But  it  is  evident 
that  there  must  be  an  enormous  amount  of  friction 
and  a  very  great  quantity  of  power  required  to 
keep  a  pendmum  so  suspended  in  motion.  I  have 
seen  one  most  carefully  suspended  by  a  veiy 
skilful  workman  in  this  way,  but  it  nerer  did  any 
good.  It  was  suggested  that  the  pendulum  spring 
should  be  made  conical  and  tapering  downnwdi; 
so  that  yielding  in  proportion  to  its  flexibility, 
increasing  of  course  in  the  same  ratio,  it  became 
positively  a  curve ;  on  being  bent  the  same  thing 
must  occur  on  the  other  side.  This  upper  en{ 
if  rigidly  fixed,  is  supposed  not  to  move  at  all 
This  Was  designed  to  keep  the  motion  of  the 
mass  of  the  pendulum  in  a  cycloid;il  path«  which 
naturally  must  fail  because  of  the  enonnons 
amount  of  force  necessary  to  bend  any  oo&aider- 
able  part  of  such  a  spring. 


,  {To  he  Qmiinwd,) 
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The  spiral    of  the    (Jhronometer  No.  8, 
marked  No.  19,  at  5  degrees  of  the  balance 
makes  equilibrium  with  12^  grains. 
At  10  jy  25  grains. 

20  „  50i 

120  „         309 

If  the  progression  be  constant,  the  last  term 
ought  to  be  300  grains ;  difference  on  excess, 
9  grains  ;  and  this  excess  causes  a  deviation 
of  1"  35'"  per  hour,  in  ttie  rate  of  the  chrono- 
meter when  the  large  arcs  are  of  250  degrees 
with  a  motive  force  of  5  lb.  14^  oz.,  or 
that  the  arcs  make  220  degrees  withi  a  force 
of  4  lbs. 

The  same  spiral  No.  19  of  the  chrono- 
meter No.  8  being  fixed  upon  the  balance 
at  the  same  point  where  the  curb  pins  act 
when  the  chronometer  is  regulated,  that  is  to 
say^  at  the  same  point  where  tiiey  were 
durinff  the  sea  trials, 
At  5  deg.  the  spring  was  poised  by  3^  grains 

1^  M  )»  27J 

20  „  „  54i 

120  „  ..  832 


M 


If 


The  same  spiral  rendered  shorter : 

At  5  deg.  made  equilibrium  14^  grains. 
10  „  „  29 

120  „  „  352 

ought  to  be  348,  differenoe  4  grains  in 
excess. 

The  spiral  No.  19.  which  was  to  thie  chro- 
nometer No.  8  during  the  sea  trial,  not 
being  so  perfect  as  I  desired,  I  tried  one 
marked  No.  15,  which  had  been  tried 
formerly.  This  spring  is  made  in  tempering 
the  stron^st  at  ^e  centre;  it  is  12^  mches 
in  lengtn,  weight  41  grains,  its  breath 
1-j^  lines ;  makes  8  turns,  and  haa  8  liofiB 
in  diameter. 

This  spring  put  on  the  balance  : 
At  30  deg.  draws  55  grains. 
120  329 

and  to  be  330,  difference  1  grain  less ;  this 
spiral  spring  will  be  most  certainly  fit  for 
isochronism. 

Before  applying  the  spiral  spring  No.  15 
to  the  chronometer  No.  8,  I  dismounted  it 
from  under  its  collet  in  order  to  waxm  it  aod 
fix  its  form. 
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The  spiral  spring  being  filed  on  its  coUet,  Second  Bsuabe. 

I  adapted  it  to  tlie  dironometor  to  find  the  Tir    i.                 i.                    -       .     ^i.  * 

reqniStelenglli  tor  i«>chronima ;  and  I  on,  We  Wt,  seen  bj  onr  e™mnents,  thai 

aSued  by  leourate  eiperimenl,   lint   this  ""  ^jckening  of  the  o,l.-  m  Ji,  escape- 

niiral  mu.t  h«    perteclir  ieochionon..     To  ™"«  ■■"■   f™/!,!!  J""/  "  «"  '''""- 

tfcs  end  having  .Sdered  it  longer,  the  largo  ™'"  ""■  ?  "'  ?*    1  24  hour.,  and  thu 

an»  of  ribratim  irero  Joier  than  the  smfil  ??«''■■■  'f™  V^.  ^''"  ">»  "J?  »/  "•»«• 

arc  1  and  on  the  eontraiy,  having  rendered  S™  flT'  '"'™  'i'™ri«l.  %  3»  J«e~«- 

it  diorter,  the  Urge  .r,i  of  rib»tion  were  %;f.'"  "  ^'I""'  *»  'P-^  *"  ^e  are. 

qnieker  than  the%hort  ares;  it  is  certain  of  210  degrt*,  be  morepron.pt  thurSiose  of 

ierefor.  that  there  i.  belw^n  these  t^o  '^''/'«^  l>y  W  »  24  honrs,  this jrfl 

limits  a  point  in  ,hich  the  eompemation  r"""",?  *  ""P*-"'""'  "f"?,  "^j  ^,.'» 

ahonld  be  ejaot.     Bnl  »e  mnst  obsSe,  that  *«  reli"  of  the  reeutsnce  to  the  oil  of  tt. 

to  be  able  to  lengthen  or  shorten  the  ipirsj  i^XT^^  "  'S"  ""t/i*^  ?'''  \°  '''' 

by  oaall  qn«itiU»,  it  b  neee.«»y  to  di.^e  '<'  f®*'  ".»  J""™  "^  ""  «""»«  *"""!: 

th.  stud  in  a  snitable    manner,   so  Sat  "?!'"'  ""  "j""  "™  "S^Tt  S     '."i 

pinning  in  the  spiral  it  does  not  stiain  it  out  J          •  "''  f"T?^  t'V  \ 

Sfitsnatuntlfom.     To  that  end,  the  pros-  the  eseapement  tends  to  m.ko  the  dmmo- 

sure  ought  to  be  made  by  a  sei,»  or  a  kind  ™«" '•■».  He  a™,  of  vibrabon  mU  beojme 

of  viee,Tike  that  in  my  fast  miuino  ehrono-  ?  '!'•  •>me  time  smJler ;  .ndtho  osoilla- 

meter.    I  ei«,utod  in  Jonsequenee  the  stud*  """J  """^^  "f  aroB,  Wmmg  m  pre- 

in  th.  muuier  of  those  ^reseatwi,  PUte  I»*»°  quieker,  there  "H  reeujt  a  perfect 

W    gg  5               .  compenflation.     Tou  most  tnereiore  bo  rega- 

''    '  late  the  isochroiiisni  of   the  tiplral  beibra 

BnvABKB.  adding  the  small  masseB  to  the  balanoe  to 

'  To    estimate    exactly    the    quantity    to  r^^ilate  the  watch, 
leng^en    or   sliorten    the   spiral,    it    miiBt 

be  measured  by  the  number  of  degrees-  run  Of  '*«  Manet  to  he  put  to  i)tt  Balance,  at  toitt 

over  by  the  balance.    Thus,  the  banking  pin  ^  3*"  '**  halanee  the  leeigM  proper  for  tht 

being  eonstantly  at  zero  when  the  balance  is  Spiral,  a*  to  poise  it  htf  their  mean*. 

at  "St    by  looseaing  the  screw  of  the  stud  j^  ^^der  that  the  masses  which  we  add  to 

j-ou  wiU  then  have   an   opportunity  to  put  the  balance,  may  serve  at  the  upme  time  to 

the    balance    backwards   and   forwaidfl,   m  regulate  the  chronometer  and  to  poise  the  ba- 

order  that  the  banWpin  passes  over  3,  4,  y^^  without  being  obliged  to  give  or  take 

5,    10  degrees  &c^ ;   ^  done,  tighten  the  ^way  any  portion  ol  theVeight ;  they  must 

screw  of  the  stud  again,  and  note  m  the  ' ]~ 

journal  how  many  degrees  you  have  length- 
ened or  shortened  the  spiral;  then  bring  •  Ihad  ihonghtthat  tori™  loihiimwhioemll  tha 
back  the  coUet  of  the  spiral  so  that  the  P«!rf««.»n  po«ble,  one  could  do  thU  b?  dl^iporiag  • 
VI-  rivvi'^u  in  tr  "op  !"«« holding  a  reKrvoir  of  Oil  to  renew  now 
bankuig  pm  of  the  balance  be  at  0.  Ton  „d  ,heo  cbe  oil  of  .be  e^epemect ,  b,  tht.  meuii. 
must  then  set  the  chronometer  going,  proving  the  arc  of  vibrition  wonld  coDitBntlj  preierve  tb« 
it  by  different  weights ;  and  i^  for  example,  "anie  lenRth,  or  nearly  »pproacliing  thereto,  wiihonl 
it  gains  in  the  long  arcs,  whilst  before  it  haviDgrewane  to  the  proposed  compeniaiion  in  tnia 
gained  in  the  short  ares,  and  that  the  «>"«*  i  bot- 'I'^oagh  ttu  idea  of  the  rwenw  bo 
i^li  i^...  .  ,  ;  C^  „  „  .  \b  ,  TerT  ledQctivo,  I  avow  that  the  application  la  not  eaiy, 
length  of  the  spiral  has  been  for  this  effect  «  weU  to  make  the  rewrvoir  prestrre  ■  man  of  frtali 
augmented  by  10  degrees  of  the  balance,  oil.  u  to  commnnicBte  it  to  the  wheel  of  tbeocape- 
we  loosen  the  screw  of  tho  stud,  and  turn  n>ent,  wiibout  risking  anytbing ;  I  therefore  r«. 
the  baUnce  to  shorten  the  spiral  about  half  nounced  for  the  preaent  llija  project.  l-he«e  wo  ih« 
.V»  ^,™V»-  „f  A *l,=»^„v„J A^it  me*nawhiehrpropo«id  to  make  mil  Of  the  ttw 


nism  that  con  be  obtained.     TOiis  done,  you  '»'^'  '^^  ■"'»""  '"  '"  "  I^T"  *"  "°P'«°  "".*'j; 

,.         i   .      i       .     ..           .   ""  "•"j*''!  J""  the  deiirea  eSecti,  It  niuat  be  that  each  time  yon  Wind 

ought    not   to   touch   the   spiral    again,   but  ^p  the  chronometer  the  weights  on  arriving  m  tho 

regulate  the  chronometer  by  augmenting  or  tup  iball  advance  a  tooth  of  a  nar-wheel  of  so  teeth, 

diminishing  the  mass  of  the  balance,  which  At  the  third  tooth,  that  iato  uy,  at  the  end  of^jo  dayi, 

you  will  do  by  the  addition  of  the  three  "  .»''"  ™"°^«  "i"™  f"  "w-'heel  change^  Ow 

masses  dispos^in  the  manner  which  we  Q^tC^^S  ^«^"f^^;:?'d"UdX^a' 

wUl  explain  filrther  on.  inatant  impinge  on  the  eaeapemeot  wheel,  and  one  oc 

■"  —         I  (mall  dropafoilj  " 


*  Thi*  pin  is  or  tempend  i 
•it&<liaM|  tbickiMMartbflfoc 
orihtvietkSliBwl-cth.  .. 
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be  so  disposed  that  they  can  approach  or 
recede  from  the  centre  of  the  balance.  For 
this  effect,  you  must  fix  on  the  flat  rim  of 
the  balance,  and  at  equal  distances  from  the 
centre,  three  pieces  of  metal  of  the  same 
weight,  and  poise  them  with  the  balance; 
these  oueht  to  be  put  on  with  screws,  and 
graduatea  to  estimate  exactly  the  quantity, 
when  they  retire  from  or  approach  to  the 
centre  of  the  balaifce,  whether  it  be  to  poise 
the  balance  or  to  regulate  the  chronometer, 
and  without  touching  the  spiral,  which  we 
suppose  to  be  at  the  requisite  point   for 


iBochromsm. 


In  the  first  place,  the  masses  must  be 
placed  in  the  middle  of  the  rim  of  the  balance, 
in  order  that  all  being  of  the  same  weight, 
the  balance  be  in  poise ;  and  it  is  necessary 
moreover  to  give  to  these  three  masses  the 
proper  weight,  to  be  added  to  the  balance, 
m  order  that  the  chronometer  may  be  regu- 
lated to  the  actual  force  of  the  spiral  spring. 
The  masses  then  being  of  the  required 
weiffht,  or  approaching  thereto,  you  must 
perfectly  poise  the  balance,  by  approaching 
the  one  and  retiring  the  other  of  these 
masses,  in  order  not  to  disturb  the  rate  of 
the  chronometer. 

We  must  recollect  that  it  is  absolutely 
necessary  that  the  screws  of  these  masses 
have  no  play  in  the  holes  of  the  taps,  and 
for  that  purpose  you  must  split  the  holes  of 
the  screws,  in  order  that  they  make  a  spring, 
and  press  the  screw  of  the  masses  pretty 
strongly,  so  that  they  cannot  turn  but  by  a 
firm  and  gentle  pressure.  These  masses 
ought  to  be  pierced  the  length  of  their 
screws,  and  tiirned  on  a  smooth  arbor,  in 
order  to  be  able  to  diminish  them  at  plea- 
sure. In  order  to  turn  these  masses,  you 
are  to  avail  yourself  of  a  sort  of  tumscrew, 
in  which  a  point  enters  into  a  hole  of  the 
centre,  and  the  other  in  an  eccentric  hole. 
I  executed,  in  consequence,  these  masses 
with  much  care,  and  I  regulated  as  near  as 
possible  the  chronometer  oefore  taking  it  to 
pieces  to  clean  it,  and  to  add  to  it  the  detent 
or  stop  of  which  we  shall  speak  presently, 
serving  for  the  transport  of  the  machine. 

Of  the  Detent  employed  to  the  Chronometer 
No,  8,  to  stop  the  Balame  dwing  the  voyage 
by  land. 

In  order  to  send  the  marine  chronometer 
No.  8,  in  a  manner  to  avoid  making  the 
voyage  to  Brest  myself,  I  packed  up  this 
machine  with  sundiy  precautions,  by  means 
of  which  I  was  able  to  assure  myself  that  a 
person  with  infinitely  less  intelligence  than 
M.  le  Chevalier  de  Borda,  would  be  able  to 
transport  my  marine  chronometer,  set  it 
going  &C.9  without  fear  of  accident.  I  applied 


myself  particularly  to  protect  the  balance, 
and  to  so  hold  it,  that  me  pivots  of  the  fric- 
tion wheels  shoxdd  not  be  in  action,  and 
that  the  susi)ension  spring  of  the  balance  be 
equally  guaranteed  from  all  danger;  the 
detents  of  which  I  am  about  to  speak  wiD 
accomplish  this  double  office. 

The  mechemism  of  this  detent  is  fonned 
by  a  cross  of  three  branches,  which  is  placed 
under  the  little  plate  of  the  friction  wheels 
underneath  the  balance;  this  cross  carries 
fixed  therein  three  pins  or  little  pillars, 
placed  at  equal  distances ;  these  pillars, 
which  cross  the  plate  of  the  friction  wheels, 
go  under  the  balance;  this  cross  can  either 
ascend  or  descend ;  when  it  is  ascended,  the 
three  pillars  which  it  carries  act  in  the  mid- 
dle of  the  rim  of  the  balance,  and  serve  to 
lift  it  equally  by  its  circumference,  in  such  a 
manner  as  not  to  damage  the  pivots  of  the 
rollers ;  and  the  balance  being  then  sus- 
tained its  spring  of  suspension  ceases  to 
support  it;  and  this  spring  is  thus  protected, 
as  well  as  the  balance  and  rollers,  from  all 
accident. 

To  raise  or  depress  this  cross,  I  employed 
a  detent,  the  arbor  of  which  is  put  in  a 
frame,  between  the  dial-plate  and  tne  lower 
plate  of  the -regulator.  The  axis  of  this 
detent  carries  a  strong  arm,  of  which  the 
end  terminates  in  a  fork,  and  passes  beneath 
the  centime  of  the  cross  ;  the  end  of  this  fork 
(between  the  prongs  of  which  passes  the 
axis  of  Ihe  balance)  is  formed  on  an  inclined 
plane;  this  inclined  plane,  sliding  under- 
neath the  cross,  raises  and  stops  the  balance 
at  the  same  time ;  and  this  effect  is  exercised 
in  a  manner  that  each  pillar  of  the  cross 
equally  sustains  the  balance,  without  sup- 
porting its  axis  on  one  side  more  than  on 
another.  When  we  would  set  the  chronometer 
going,  you  must  remove  the  arm  of  the  fork 
of  the  detent,  so  that  the  cross  ceases  to  raise 
the  balance,  and  removing  itself  therefrom 
falls  by  its  own  weight ;  but  to  render  this 
effect  still  more  sure,  this  cross  is  obliged  to 
re-descend  by  the  pressure  of  a  strong  spring, 
made  like  a  fork,  that  passes  in  a  groove 
formed  through  the  plate  of  the  cross  niece. 

The  upper  end  of  the  axle  of  the  detent 
carries  an  arm  which  passes  level  with  the 
imder  side  of  the  dial  plate :  on  this  arm  is 
fixed  a  pin  which  passes  across  an  aperture 
made  in  the  plate ;  this  aperture  regulates 
the  course  of  the  detent,  wtether  to  stop  or 
to  set  the  balance  in  motion,  this  arm  of  the 
detent  causes  a  friction  against  the  plate; 
but  to  insure  the  effect  of  this  detent  more 
certainly  than  by  friction,  and  to  render  ihfl 
chronometer  less  liable  to  derangement  by 
being  carried,  I  have  put  a  Bocew  whw 
firmly  fixes  the  detent  m  two  poinlBy  fik 
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that  by  which  the  balance  is  stopped  and 
that  by  which  the  detent  ceasing  to  rise  the 
balance  becomes  free. 

The  detent  for  stopping  the  balance  being 
finished,  I  cleaned  and  re-moimted  the  move- 
ment  with  much  care,  and  finished  the  regu- 
lation of  the  spiral,  so  that  the  long  arcs 
should  be  slower  than  the  short  ones,  and 
fixed  it  at  such  a  point  that  when  the  balance 
described  240  degrees  the  chronometer  lost 
4"  in  24  hours  more  than  when  these  arcs 
made  205  degrees.  By  these  means,  the  com- 
pensation which  we  have  proposed  is  some- 
what strained,  but,  for  want  of  time  I  fixed 
the  spiral  at  this  point,  which  nearly  ap- 
proached the  requisite  position.  This  isochro- 
nism  of  the  vibrations  of  the  regulator  having 
been  fixed  in  a  manner  in  which  I  have  just 
said,  I  occupied  myself  with  the  compensa- 
tion, and  I  tried  the  chronometer  subseqently 
in  different  temperatures,  of  which  the 
following  Table  is  the  result. 

Equations  for  the  effect  of  the  Temperature,* 

The  Thermometer  of  Keaumeur  being 

3  degrees  =  38^  Fahr 0  correction. 

10       „  54^     „     fiast  li''in24hour8. 

13       „  64i     „       „    T 

16  „  66i     „ 

17  „  70i  „ 
20  „  77  „ 
25       „  87i    „       ,,    vr  „ 

In  a  word,  to  achieve  that  which  concerns 
the  corrections  done  to  this  chronometer  No. 
8,  when  I  was  occupied  in  rectifying  the 
movement  of  this  machine,  I  had  the  sus- 
pension re-worked  as  well  to  render  it  more 
simple,  and  more  solid,  as  to  give  more  range 
to  its  vibrations ;  and  I  do  not  doubt  but 
that  it  will  now  realise  aU  the  conditions  that 
are  required. 

{To  he  Continued,) 


„    0" 


// 


// 


// 
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NOTICE  TO  CHEONOMETEE  MAKEES. 


The  Annual  Competitive  Trials  of  Chronometers 
at  the  Royal  Observatory,  Greenwich. 


It  is  the  intention  of  the  Lords  Com- 
missioners of  the  Admiralty  at  the  condu- 
sion  of  each  of  the  annual  competitive  trials 
of  Chronometers  at  the  Royal  Observatory, 
in  future,  to  ofier  honorary  prices  for  the 


*  It  if  this  table  of  the  temperature  that  I  remitted 
to  H.  Le  Chevalier  de  Borda  «t  the  fame  time  as  the 
chxonosMter.    (See  Appendix  No.  U.) 


two  chronometers  which  may  stand  £rst  in 
the  order  of  merit,  provided  that  their  per- 
formance during  the  trial  be  not  below  the 
standard  of  merit  established  in  former 
years.  But  as  that  standard  of  merit  may 
not  always  be  attained  by  chronometers  on 
trial,  their  lordships  in  such  cases  reserve  to 
themselves  the  power  of  withholding  the 
honorary  prices  for  that  trial ;  and  in  other 
cases  of  repeated  excellence  of  the  chrono- 
meters on  trial  they  may  extend  those  prices 
to  the  three  best.  The  prices  offered  on  all 
occasions  will  be  determmed  by  the  absolute 
merits  of  the  chronometers. 

2.  Chronometers  intended  for  the  annual 
competitive  trial,  which  is  always  to  com- 
mence in  January  and  to  terminate  about 
the  following  August  of  each  year,  will  be 
received  at  the  Royal  Observatory  on  the 
first  Monday  of  the  year,  or  on  any  day  of 
the  preceding  week,  by  the  usual  mode  of 
letter  from  me  hydrographer,  between  the 
hours  of  9  A.M.  and  2  p.m.  But  no  chrono- 
meters will  be  received  for  the  competitive 
trial  later  than  that  day  on  any  account 
whatever. 

3.  Chronometer  makers  are  at  liberty  to 
annex  a  price  to  their  chronometers  when 
placing  them  on  the  competitive  trial. 


iBrftf^jft  l^orolosfral  3En5(t(ttite. 

NOTICE. 
A  Coarse  of  Tbn  Lectures  ok  MscHiuncs  will  be 
given  Fortnightly  at  the  British  Horoloeical  Institute, 
daring  the  months  from  NoTember  to  March,^com- 
mencing  on  Tuesday,  November  19th,  1861,  by  W. 
HISLOP,  Esq.,  F.R.A.S.,  Hon,  Sec,  Chair  to  be 
taken  at  Half-past  Eight  precisely. 

Division  First 
Nov.  19  ...  Lecture  1.— Introduction:  Kelation  of  the 

Science  to  Horology — Pro- 
perties of  Matter. 
Dec.    3  ...  „    S.— Statics— Force- Equilibrium. 

„    17...         „    3.— Centre  of  Gravity 
Division   Second. 
Dec.  31  ...  Lecture  4.— Dynamics— Laws  of  Motion 

—Inertia. 
1862. 
Jan.  14  ...         M    5.— Second  and  Third  Laws  of 

Motion — Compound    Mo* 
tion— Reaction. 
„    28  ...  „    6.— Central    Forces  —  Rotatory 

Motion. 
Feb.  11  ...  „    7. — Gravitation  and  Laws  of  Fall- 

ing Bodies. 
25  ...  „    8.— Gravitation  (Second  Lecture) 

Projectiles — The  Pendulum 
—Effects  of  Gravitation  on 
the  Heavenly  Bodies. 

Division  Third. 
March  11  ...  Lecture  9.— Mechanical  Powers:  Lever, 

Wheel  and  Axle. 
18...        „    10.— Pulley  — Inclined  Plane- 
Wedge— Screw. 


»f 
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METEOROLOGICAL   OBSERVATIONS, 

Taken  at  0  a.k.,  Dxoxmssb.  1861. 

Gnv**  Inn  tUad. 


Behaxkb. 

The  general  state  of  the  weather  is 
recorded  by  letters,  signiiying ; — b,  blue 
B^ ;  c,  doude  (detached) ;  i^  tog ;  m,  mist 
or  haze ;  o,  overcast ;  q,  squally  ;  r,  rain  ; 
rr,  much  rain. 

The  wind  veered  round  from  w  to  ic,  e,  b, 
and  to  w,  between  the  30th  November  and 
5th  December. 

On  the  8  th,  before  daylight,  a  veiy 
violent  W8W  wind  blew  for  some  hours. 

The  whole  of  the  13th  was  very  stormy ; 
wind  from  s,  aw,  and  w. 

The  mean  of  the  9  a.m.  barometer  obser- 
vations is  30'  IS.  The  highest  pressure 
observed  was  30-62,  on  27th  at  11  a.m.  ; 
the  lowest  29  ■  24,  on  7th  at  8.m.  The  range, 
therefore,  was  at  least  1  '38  inches. 

The  mean  temperature  of  December, 
according  to  Greenwich  data,  is  3^°.  During 
the  past  month  the  average  is  higher. 

Iteferring  the  wind  observations  to  the 
cardinal  i^omts,  we  find  it  blew  from  v,  on  9 
days ;  B,  10 ;  a,  6  i  and  w,  6. 


Bain  fell  on  11  days.  There  hu  not  been 
any  snow.  A  prevalence  of  fbg  and  haa 
has  characterized  the  weather.  Northerly 
and  easterly  winds  have  been  constant  bt 
the  last  17  dava,  accompanied  with  ahigli 
barometer,  and  dry  though  ha^  weather; 
nevertheless  the  cold  haa  not  been  bo  seven 
as  might  have  been  expected  for  so  long  a 
continuance  of  polar  winas.  B.  S. 


EttUATION  or  TIME  TABLE 

Fob  Fkbbhabt,  1862. 


4i»iuniTlToos 

MujiKoa:. 

Dtj 

D.r 

DUbnaa 

otttw 

of 

=es" 

tor 

■tt' 

■Wtti. 

Himth 

beoMol 
AppwcotTlme. 

OnsBoor 

KMBltM 

k. 

Sat... 

1 

13   S3 '37 

0'313 

13  53-39 

Sun... 

2 

14     0'89 

0-279 

14    O'U 

Mon.. 

3 

14     7'67 

0'244 

14    7-51 

Tues.. 

4 

14  13-42 

0-209 

14  13-37 

Wed.. 

5 

14  18'42 

0-174 

14  1«'« 

Thurs. 

6 

14  22-60 

0-140 

14  23  57 

Frid.. 

7 

14  25-95 

0105 

14  25-93 

Sat... 

8 

14  28  48 

0-072 

14  2S-4« 

Sua... 

9 

14  30'21 

0  039 

14  30-30 

Mon.. 

10 

H  3114 

0OO5 

14  31 'U 

TucB. . 

11 

14  31-27 

0  028 

H  31-38 

■Wed.. 

12 

14  30 '61 

0  059 

14  30-63 

Thurs. 

13 

14  29 '20 

0  090 

14  27-28 

Fri... 

14 

14  27-03 

0'121 

14  27'06 

Sat... 

15 

14  24- 12 

0151 

14  24'1« 

Sun... 

16 

14  20-50 

0-181 

14  20-54 

Mon.. 

17 

14  16-17 

0-210 

14  16-33 

Tues.. 

18 

14  11-14 

0-238 

14  n'30 

Wed.. 

19 

14     5'44 

0  265 

14    SSI 

Thiira. 

20 

13  59  09 

0-292 

IS  5916 

Frid.. 

21 

13  52  10 

0-318 

13  53'17 

Sat . . . 

22 

13  44  48 

0  343 

13  44S« 

Sun... 

23 

13  36 '25 

0-368 

13  36  3J 

Mon.. 

24 

13  27-43 

0-392 

13  27 -SS 

Tues.. 

25 

13  18  02 

0-416 

13  1813 

Wed.. 

26 

13     804' 

0  439 

13    8'H 

Thura. 

27 

12  57-51 

0-461 

12  57-61 

Fri... 

28     12  46-45    l0'483 

12  46'5« 

Undon  :  Prlntrd  for  Tarn  Bimia  Hosoumkui,  linnm 
hj  P.  MiouoHkLD,  30,  Gnu  ButUm  Strrrt.  CWknna; 
ind  PubU-.hed   b;  Kiht  &  Co,  si,  PaimoMn  Kow. 

The  Jourail  n»y  ilio  he  bid  >t  ihe  ralloaLai  WiUk 
Tool  Wu(bi>ut«:-Dth)liM'i,  RaihbanF-ptoH;  UnkiH, 
U.    P[ilh.ilrr»t,  Sobihiqutrei    Orimihu,  IM.  6a>«t<I- 

«"eli  lllul".'  ™attWM,  ^oj  *B.  J.'-n>«iM. 
9  Sc  1^  Prrriral-itiKt;  WiUlunMn,  Fr*drriek-|ilH*; 
GrrFiibLlI,  Buiton-Mti^i  auw.ll,  S»iu!«4>nn:  C 
B.  Johuon.  Matkft.pkn,  fnmn,  Lucuhin :  M 
WoiMl  ilnM,  South  1  P«Uoin,Wrllla(taB.U»M;  NuMa, 
-  P.O."  Ogntltflncti  ud  of  KlTBaokidkn  IbTM 
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TIME  SIGNALS  AT  THE  INSTITUTB. 
Thm  CofimoO  has  great  pleasnre  in  fmnouiiciiig  to  the  Hembera,  that,  m^nlj  thioii{^ 
the  exertions  of  one  of  their  Tice-IVesidento,  Mr.  E.  D.  JoHVSOit,  th^  hare  at  laat 
Booceeded  in  obtaining  lime  Bignala  direct  from  Oreenwii:^  Obaervatoi?  in  the  office  of 
Uie  Inetitate.  All  who  are  acquainted  with  the  subject  will  acknowledge  how  great  a. 
boon  this  must  be  to  those  engaged  in  the  manufacture  of  timekeepere,  and  in  all  the 
delicate  operations  which  form  the  practical  portion  of  the  science  of  timing  it  will  er^ 
long  be  still  more  highly  valued. 

South  Eastern  Bailwsy, 
and  through  tiie  comma- 
nications  of  the  British 
and  Irish  Magnetic  IfAia- 
graph  Company,  and  Dis- 
trict Telegraph  Compai^, 
to  the  Instrument  in  the 
Council  Boom  of  the  Insti- 
tute. The  instrument  is 
Bimply  an  upright  Galra- 
nomet«r  shewing  an  index 
in  front  (see  engraving), 
which,  when  the  current 
passes  Is  instantaneously 
deflected.  It  has  been 
proposed  to  associate  with 
the  time  signala  a  first- 
rate  B^ulator  Clock,  to 
be  purchased  by  sabsorip- 
tion,  the  time  rate  of  whidi 
can  then  be  periodically  ascertdned  and  posted  in  the  office.  Through  the  generosity 
of  Mr.  E.  J.  Thoufsoit,  a  subscription  is  rendOTod  unnecessary  as  he  has  presented 
them  with  a  Clock  by  Beid  &  Axtld,  which  is  in  iteelf  for  its  principle  of  construction, 
M  well  as  bean^  of  workmanship,  an  object  weU  worthy  a  place  in  the  Mosenm,  in 
addition  to  serving  as  a  Standard  Timekeeper  for  the  Members. 

The  Cotmdl  deem  it  due  to  Sir  Chaslbs  Bbioht,  C.  WHrrEHowsa,  Esq.,  and  0. 
T.  WiJXER,  Esq,,  also  to  acknowledge  its  obligations  to  those  gentlemen  fbr  the 
exertions  they  have  successfully  made  to  overcome  the  difficulties  which  presented  them- 
■elTes  in  the  course  of  the  undertaking. 


In  order  to  u 
Qie  nature  of  this  acquisi- 
tioa  it  is  necessary  here  to 
state  that  the  Astronomer 
£oyal  has  especially  set 
apart  two  hours  in  the  day 
fbr  the  use  of  the  Insti- 
tato.  The  mechanism  of 
th»  Motor  Clock  at  the 
St^al  Observatory,  is  so 
arranged  as  to  give  hourly 
signals.  Some  of  dieee 
hour  signals  were  already 
especially  appropriated, 
and  of  those  which  re- 
mained the  hours  of  2  and 
8  F.H.  are  reserved  for  the 
use  of  the  Instituto.  The 
signals  are  conveyed  by  a 
special    wire    along    the 
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THE  AKNtTAIi   DINNEE. 
The  FomTH  Ajtoual  FxerrvAi.  was  held 

on  the  25th  ult.,  at  7S<  Frmnaton'i  Tacem. 
About  one  hundred  members  and  friends  of 
the  Institute  eat  down  to  dinner,  presided 
over  by  the  Eifrht  Hon.  the  Lobd  Maxob. 


Mr.  ElafUnbergcr,  tni  Mr.  IB.  D.  Jobnwa,  F.B.A.8, 
Vice-Pmidcnu,  Mr.  Hislop,  F.R.A.8.,  Honorarj 
S«crelai7,  Mr.  a  V.  Wiilker.  Elcctncian  to  the  8oith- 
Kaslem  Kailwaj  CnmpiQ}-,  Frole'ior  Tennanc  uf 
King's  CoUepe.  J.  Jones.  t:«q..  Mr.  J.  C  Well-, 
Treuurer,  Mr.  K.  J. 'I'tmnipM)!],  TrnMK.  Mr.GunloF, 
Editor  ol  the  JodtiibI.  Cuminon  Couneilmen  Bennttc. 
F.B.A.&.  and  CddiifI],  Mr  Chnrtes  Fh>dihnin  inil 
C^tsia  Frodriisiii,  Mr.  J.  I'utunorc  Edwardi,  Kdilor 
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of  tbe  Mechanic's  Magazine,  Mr.  Wilson,' Barritter- 
at-Uw,  Mr.  G.  R.  M^lne,  Mr.  Mc  Donnell.  Hepre- 
seDtative  of  Clerkenwell  at  tbe  Metropolitan  Board, 
Mr.  A.  Wright,  Senior  Charchwarden,  Mr.  Vestry- 
man Foster,  Messrs.  Trewinnard,  Blackie,  Walsh, 
Marriott,  Crisp,  Watson,  Brooks,  Gaillaame,  Smith, 
Wm.  Lewis,  Solicitor,  Mardens,  Britain,  Etc,  Cause- 
way, Fanner,  and  De  Fecca. 

The  Musical  Arrangements  were  under  the 
direction  of  Mr.  A.  J.  Cooper,  assisted  by 
Mrs.  Ck>oper,  Miss  E.  Howard,  and  Mr. 
C.  Selwyn,  who  during  the  evening  sung 
aeveral  glees  and  solos  in  a  very  beauti^ 
manner.     Ghrace  haying  been  said, — 

Tbe  Lord  Matob  rose  and  sud,— Gentlemen,  I 
cannot  propoae  to  yon  the  heal,  h  of  the  Queen  in  the 
cbeerfal  manner  in  which  I  might  once  have  sub- 
mitted to  you  the  health  of  that  illastrions  lady,  be- 
cause unhappily  she  is  in  a  state  of  mental  suffering 
which  must  necessarily  continue  for  a  long  period  of 
time.  Her  exalted  position,  tbe  most  extraordinary 
In  the  world,  only  renders  her  suffering  the  more 
severe,  becaose  she  has  lost  not  only  her  husband, 
but  her  partner  in  her  cares  of  office  and  in  all  her 
labours,  and  one  to  whom,  according  to  her  own 
account,  she  was  so  much  indebted  in  every  respect. 
8be  never  can  move  with  the  happy  and  joyous 
elasticity  with  which  she  heietofore  went  about.  I 
am  sorry  to  have  to  speak  in  this  melancholy  strain  ; 
but  yon  would  not  be  satisfied  with  your  Chairman, 
if  on  such  an  occasion  as  this,  in  proposing  the  health 
of  such  an  illustrious  person,  whose  name  is  so  great 
throughout  the  world,  I  was  to  do  so  in  a  cheerful 
manner.    I  give  you,  'i  he  Health  of  the  Queen. 

The  toast  was  drank  in  respectful  silence. 

The  vocaliste  sang  the  glee,  **  God  save  the  Queen.** 

The  LoKD  Matob,— His  Royal  Highness  the 
Prbice  of  Wales,  has  undergone  a  transition  lately, 
and  hat  entered  upon  a  new  position  m  life.  He  is  no 
longer  a  minor,  but  having  arrived  at  maturity  is 
thrown  upon  his  own  resources.  Usually,  young  men, 
under  such  circumstances  think  that  their  own  re- 
sotirces  are  quite  sufficient  to  guide  them  ;  we  have, 
however,  reason  to  hope,  judging  from  the  antecedents 
of  his  Royal  Highness,  and  from  the  manner  in  which 
he  has  hitherto  acquitted  himself,  that  his  good  sense 
will  be  sufficient  to  keep  him  in  the  path  oi  prudence, 
to  cany  him  saiely  through  the  ordeal  he  is  about  to 
undergo,  and  to  preserve  him  in  every  trial  and 
temptation  to  which  persons  in  »uch  nn  exalted  sphere 
and  at  such  a  time  of  life  are  necessarily  exposed. 
He  has  now  gone  abroad  to  gain  a  knowledge  of  tbe 
world,  so  desirable  for  every  one  to  iK)«sess,  and  so 
highly  necessary  especially  for  persons  in  the  elevated 
position  which  he  occupies.  We  have  great  reason  in 
evisrj  way  to  rejoice  in  buch  a  royal  family  as  we  have 
in  this  country,  which  is  a  pattern  and  example  to  the 
whole  world.  Think  of  the  education  they  have  re- 
ceived, and  the  admirable  manner  in  which  their 
illustrious  parents  have  brought  them  up.  The  coun- 
try is  deeply  indebted  to  Her  Mujvsty,  and  to  her  late 
Ihrince  Consort  for  the  care  they  have  bestowed  on  the 
education  of  their  children. 

The  toast  was  drank  with  applause. 

The  LoaD  Mayor, — Gentlemen,  the  next  toast  I 


have  to  propose  to  you  is  **  The  Army,  Navy,  sod 
Volunteers.**^  At  the  present  time  the  country  is  en- 
joying a  happy  state  of  security  ;  if,  however,  it  had 
not  been  for  the  aimy  and  navy  I  can  hardly  tell  jroa 
in  what  a  condition  it  would  have  been.  Certaulj 
under  Providence  Great  Britain  owes  its  tranquility 
and  happiness  to  the  efficiency  of  ita  army  and  navy. 
I  dare  say  there  are  no  old  soldiers  here,  but  there 
may  be  persons  who  may  recollect,  as  I  do,  tbe  time 
when  the  fate  of  the  country  appeared  to  depend  apoa 
the  issue  of  a  na%'al  action  which  it  was  known  wai 
about  to  come  off.  Just  imagine  what  would  have 
happened  to  us  if  we  had  lost  the  Battle  of  Trafalgtr. 
It  was  our  navy  which  won  that  engagement  for  u, 
and  saved  the  country.  After  that,  matters  became 
easier.  Tbe  navy  having  completed  iu  wo^  the 
army  came  into  action.  How  well  it  performed  in 
dn^y  let  the  Peninsular  bear  witness.  It  was  then  a 
question  whether  the  whole  continent  of  £urope  wu 
to  be  overrun  by  a  great  conqueror,  or  whether  the 
independence  of  the  nations  was  to  be  maintained. 
That  independence  was  established  mainly  throogh 
the  bravery  of  British  troops.  Well,  we  went  on  for 
forty  years  without  war ;  but  within  this  Isit  few 
years  we  have  been  plunged  into  it  again.  There 
sprung  up  an  apprehension  of  foreign  invasion.  That 
feeling  took  such  a  deep  root  in  the  minds  of  tbe 
people  that  it  was  evident  that  some  a  ovement  most 
issue  from  it,  and  the  result  was  the  starting  fbrtb,  oi 
though  by  magic,  of  the  Volunteer  Corps  all  over  tbe 
kingdom.  But  for  them,  our  government  would  not 
have  felt  the  perfd^ct  confidence  they  had  in  taking  tbe 
steps  they  adopted  recently  in  reference  to  tbe  afiur 
of  the  1  rent.  But  for  them,  the  country  woeld  not 
have  felt  quite  so  easy  under  the  insult  it  bad  received; 
but  we  were  enabled  to  dispatch  to  Canada  ships  of 
war  and  ret^iments  of  the  line,  because  we  knew  that 
we  could  leave  the  country  with  safety  in  the  hands 
of  those  who  had  stepped  forward  for  ita  protectka. 
The  demand  upon  the  American  government  wai 
made,  and  reparation  was  obtained.  We  owe  tbst 
result  partly  to  our  volunteers.  What  a  gk>rii}ai 
thing  it  is  to  know  that  we  shall  not  want  oor  am/ 
and  our  volunteers,  simply  becaose  of  tbe  deoMMiitn- 
tion  they  have  made  to  the  world  I  believe  we  bavt 
no  old  sailor  here,  or  any  officer  of  the  line,  bu  ve 
have  present  several  gentlemen  connected  with  tbe 
rifle  movement,  and  amongst  others  the  sun  oft 
gentleman  near  me,  Captam  Mills  f^rodshasB,  wiik 
whose  name  I  will  couple  ihe  toast. 

The  toast  was  drank  with  applause. 

Captain  FaoDSHAM  in  returning  thanks,  said,— li^ 
Lord  Mayor  and  Gentlemen.  After  the  speech  wbieb 
has  been  delivered  by  our  able  smd  gracious  chsinssB, 
I  have  Y&ry  few  words  to  say  in  behalf  of  the  voloa- 
teer  movement.  I  am  glad  to  saj  that  the  riflesioi 
have  not  been  called  out,  and  I  believe  there  is  rsj 
little  chance  of  their  being  so  ;  but  if  they  should  be, 
1  am  confident  that  they  would  show  themselves  eqsil 
to  an^  emergency  which  m  ght  arise.  The  volonieat 
are,  and  always  have  been,  proud  of  their  corps  asee 
the  Lord  Mayor  ot  the  City  of  London  set  tbe  ex- 
ample of  Coupling  their  names  with  those  older  UBCi- 
tntionsi  of  the  country,  the  Army  and  tbe  Navy.  Ob 
behali  of  the  Volunteers  I  beg  respectfully  to  tbs&k  I 
you  for  the  toast  you  have  just  drank. 

[A  verbatim  report  of  the  remainder  of  tbe  pco- 
ceedings  will  appear  in  oiur  next  niunber.3 
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£.  M.   d.\ 


The  Bight  Hon.  the  Lord  Mayor  10  10  0 

Valentino  Knight,  Eag lo  10  0 

Sheriff  Cockerell 6    5  0 

Sheriff  Twentfmaa  5    5  0 

Ohaa.  Frodnham.  Esq 5    5  0 

S.  D.  JTohasoB,  Esq 6    5  0 


£.  «.  d. 


W.  Cionnell,  Esq 5  5  0 

Profeesor  Tennaat 5  0  0 

John  J  ones,  Eaq 5  0  0 

SamuelJackson,  Esq 8  S  G 

John  Bennet,  Esq 3  2  0 

O.J.K]aAeabfrg«r,fiBq,  8  S  0 


J.  7.  Odle,  Esq 

C.  Mill  Frodaham, 

Geo.  Bladde,  £u 

J.  C.  WeblsEKi 

Thomas  LemmnL  fisQ. 

J.  w.  KBifhi»  aStTT:.. 
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B.  Harriott,  Esq 1    ]    0 

8.  A.  Brooks,  Esq 110 

E.  Storer,  Esq 110 

0.  Ouiilaome,  Esq 110 

W.  8.  Wilson.  Esq 110 

An  Hononuy  Member 110 

Thomas  Eamshaw,  Esq 110 

J.  B.  Wannan,  Esq 110 

Luke  Hansard,  Esq 110 

Thos.  Bannom  Sacks,  Esq 110 

Thos.  Benfield,  Esq 110 

P.  Maodonald.  Esq 110 

J.  WhiscLer,  Esq 110 

Alfred  Oreenwood,  Esq 110 


£.  ». 

A.  P.  Walsh,  Esq. 1    0 

David  Glasgow,  Esq 1    0 

J.  Austen,  Esq. 1    0 

Beni.  Foster,  Esq I    0 

J.  F.  Watson,  Esq 0  10 

J.  6.  Delletres,  Esq 0  10 

William  Thorns,  Esq 0  10 

Bobt.  PaRet,  Esq 0  10 

Alex.  Wright,  Esq 0  10 

William  I^wiB,E8q 0  10 

—  Wright,  Esq 0  10 

A  Visitor 0  10 

A  Visitor 0  10 

Thos.  Meroer,  Esq 0  10 


d. 
0 

0 
0 
0 
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6 
6 
6 
6 
6 
6 
6 
6 
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—  Sitch,  Esq 0  10  0 

E.  Brown,  Esq 0  10  0 

C.  Beineker,  Esq 0  10  0 

J.  D.  Lutiger,  Esq 0  10  0 

J  LeduM,  Esq 0  10  0 

O.  School;  Esq 0  10  0 

A.  Staara,  Esq 0  10  0 

J.  Mechin,Esq 0    5  0 

C.  Valogne,  Esq 0    6  0 

Appraised  value  ofClockpreM&ted 

by  E.  J.  Thompson,  Esq 1»   0  0 
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DISCUSSION  ON   THE  BEST  PEACTICAL  MEANS  OF  IMPEOYING    THE 

CONDITION  OP  THE  WATCH  TEADE. 

S.  D.  JoHNBOV,  Esq.,  V.P.,  in  the  Chair. 
{Conduded  from  page  66.) 


Mr.  Jones,  of  the  Strand,  re-opened  the  dis- 
enssion.  He  who  could  f^ve  a  practical  answer  to 
the  question,  *'  Flow  shall  we  remedy  the  present 
unnatural  depression  of  the  watch  trade  by  a  suc- 
eessful  competition  with  Switzerland?"  might 
make  his  fortune  directly.  He  aopreed  with  Mr. 
Quillaume  that  they  must  not  attempt  mere  cheap- 
ness as  a  means  of  effecting  that  object.  The 
English  workmen  had  many  more  occupations  to 
flj  to  than  had  the  Swiss  peasantry.  He  (Mr.  J.) 
did  not  deny  that  price  was  an  element  in  compe- 
tition. The  British  watch  maker  had  materials  at 
bis  disposal  with  which  to  make  a  much  better 
fight  tmin  he  did  make.  In  Lancashire  there 
were  men  engaged  in  the  trade,  many  of  them 
trained  to  very  considerable  lightness  of  hand,  and 
who  with  a  little  additional  practice  would  be 
capable  of  undertaking  far  more  of  the  details  of 
finishing  than  belonged  merely  to  the  movement. 
They  were  earning  but  16«.  or  18«.  a  week,  al- 
though their  workmanship  was  unsurpassed  in  the 
world.  A  much  larger  proportion  of  the  business 
might  be  done  by  them  than  they  now  performed, 
if  they  introduced  a  system  of  measurement,  and 
such  improvements  as  the  three-pointed  tool  which 
the  Chairman  had  introduced  to  the  meeting  that 
night.  By  those  means  a  venr  considerable  reduc- 
tion might  be  made  in  the  price  of  the  watch.  It 
was  not  absolutely  necessary  that  the  English 
should  be  as  cheap  as  the  Swiss  watch.  If  they 
could  reduoe.  tbe  price  tS  per  cent,  the  competition 
with  the  Swiss  would  thereby  be  very  much  abated. 
During  the  discussion  a  great  majority  of  the 
speakers  were  in  favour  of  the  lever  escapement 
in  preference  to  the  horizontal  movement.  The 
difference  of  cost,  especially  with  improved  tools, 
need  not  be  very  material.  He  was  surprised  to 
find  a  return  to  the  horizontal  movement  advo- 
cated. It  was  said  that  the  going-barrel  was 
quite  sufficient  for  ordinary  watches.  He  had 
made  a  dozen  of  them,  and  found  that  the  average 
difference  of  the  whole  during  twelve  hours  was 
only  a  quarter  of  a  minute,  and  any  particular  one 
did  not  vary  from  it.  That  was  an  immatenal 
quantity  of  time  for  the  ordinary  business  of  life. 
Then,  again,  the  English  manu»cturers  were  not 
half  80  bustling  as  were  the  Swiss.   Workmen  had 


a  right  to  claim  of  the  manufacturers  an  equiva* 
lent  amount  of  energy  in  pushing  their  trade  to 
that  which  manufacturers  required  of  the  work- 
men in  furnishing  the  article  at  an  economical 
price  In  the  shop  windows  in  Paris  there  were 
more  watches  to  be  seen  than  in  those  of  the 
makers  in  London.  In  that  of  Mons.  1  6pine  he 
saw  five  hundred.  Throughout  the  Palais  Royal 
and  the  principal  streets  of  Paris  he  saw  but  two 
English  watches  exhibited  for  sale ;  the  one  of 
which  was  an  English  lever,  the  name  of  the  maker 
of  which  he  forgot,  a  gold-plate  hunting  lever 
watch,  the  price  of  which  was  twenty  guineas.  It 
had  upon  it  the  distinctive  mark  **  AnglaiM**  im- 
plying an  admitted  excellence  of  quality  on  the  part 
of  the  English  maker.  The  sale  of  watches  of 
that  kind  at  those  high  prices  was  a  temptation 
to  the  London  manufacturers  to  go  over  there  and 
dispose  of  their  good  quality  of  work,  which  he 
believed  would  seU  there,  because  he  found  that  the 
small  watches  were  not  pushed  forward  as  a 
prominent  feature,  but  those  of  the  size  twelve 
and  heights,  0,  would  come  quite  within  the  dimen- 
sions of  the  English  three-quarter  plate  movement ; 
if  that  was  the  case  in  France,  it  would  be  mudi 
more  so  in  Holland,  where  larger  silver  watches 
were  worn,  such  as  were  in  use  in  English  country 
towns.  With  regard  to  subdivision  of  labour,  he 
thought  that  there  was  an  evil  in  so  much  of  it  as 
was  suggested.  The  operatives  did  not  see  the 
connection  between  their  work  and  the  final  result. 
Good  work  was  not  capable  of  being  produced 
without  the  workman  had  a  final  purpose  in  his 
mind,  and  knew  that  he  should  take  care  not  to 
damage  other  branches  of  the  trade.  All  should 
co-operate  to  that  good  result  at  last  in  the 
pocket  of  the  wearer.  Co  operation  should  be  kept 
m  the  view  of  the  workmen;  the  vigilance  of 
the  master  should  be  combined  with  the  excellence 
of  the  workmen  to  produce  the  good  result.  The 
intelligence  of  the  Lancashire  workman  was  supe- 
rior to  that  of  the  Swiss  peasant,  notwithstandme 
all  that  they  had  heard  about  the  prevdence  of 
education  in  their  mountains.  He  oelieved  that 
the  colli  ion  of  mind  with  mind  amonf;8t  men  in 
Urge  towns  eave  an  amount  of  activity  to  their 
intelligence  which  was  not  found  amongtt  workmeiv 
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elsewhere.  If,  then,  they  could  find  new  markets 
for  the  sale  of  their  watches,  reduce  the  price  of 
the  middle-class  work,  hy  employing  Lancashire 
men  who  are  already  trained  to  hand,  but  who  were 
goin$if  from  the  watch  to  the  cotton  and  other  busi- 
nesses, and  who  were  said  to  be  almost  in  a  state 
of  starvation,  much  good  might  be  done  without 
displacing  the  London  work. 

A.  long  conversation  ensued  upon  the  influence 
of  machinery  and  improved  tools  in  bettering  the 
condition  of  the  trade. 

Mr.  Gawnet  then  replied  as  follows:  — 
Mr.  Chairman  and  Gentlemen, — We  may  con- 
gratulate the  Institution  and  the  trade  in  general 
on  the  very  fair  and  impartial  manner  in  which 
this  question  was  discussed  on  the  evening  it  was 
opened ;  and  it  is  much  to  be  regretted  that  a  full 
and  complete  report  of  that  meeting  was  not  in- 
serted in  the  Clerkenwell  News ;  for  it  certainly 
appears  to  me  that  the  remedy  proposed  by  me  for 
improving  the  condition  of  the  trade  has  been,  if 
not  entirely  neglected,  certainly  very  little  discussed. 
The  remedy  I  proposed  was  simply  the  co-operation 
of  those  most  interested  in  extending  the  trade  and 
reputation  of  Bnglish  watch  work.  In  the  paper 
I  read  I  endeavoured  to  show  the  anomalous  posi- 
tion of  the  watch  trade ;  and  that,  whilst  depres- 
sion and  distress  has  existed  in  connection  with  the 
watch  manufacture,  a  very  large  and  increasing 
retul  trade  has  been  done  in  this  country.  It 
does  not  require  statistics  to  convince  us  of 
this ;  the  greater  portion  of  watches  exhibited  in 
our  retailePs  windows  bein^  foreign,  and  our  own 
appearing,  *Mike  angel's  visits,  few  and  far  be> 
tween."  Within  the  last  eight  years  the  introduc- 
tion of  foreign  watches  has  increased  from  40,000 
to  200,000  per  annum.  The  Board  of  Trade  returns 
show  an  increase  of  60  per  cent  during  the  pre- 
sent year.  I  then  mentioned  that  numbers  of 
these  watches  were  sold  as  the  production  of 
English  workmen.  8ince  then  I  have  been  pleased 
to  observe  that  the  words  "  English  finished,"  &c. 
have  been  removed  from  the  tickets  on  these 
watches  by  some  of  the  worst  offenders  in  this  re- 
spect. I  attributed  this  increase  to  the  greater 
suitability  of  foreign  watches,  by  reason  of  their 
beauty,  and  the  low  price  they  are  supplied  at. 
This  they  accomplished,  I  believe,  by  the  adoption 
of  a  simple  form  of  movement  and  escapement — 
viz.  the  going-barrel  movement  and  the  horizontal 
escapement, — and  urged  a  strict  investigation  into 
the  merits  of  the  horizontal  escapement,  though  I 
did  not  intend  to  exclude  the  lever.  I  then  endea- 
voured to  show  that  foreign  workmen  are  as  well  paid 
OS  our  own,  and  that  what  we  lacked  was  not  the 
means  but  the  practical  application  of  them  to  im- 
prove and  extend  our  manufacture.  The  co-opera- 
tion of  all  who  took  an  interest  in  the  success  of  our 
manufactures  appears  to  be  the  best  means  of  at- 
taining that  object ;  and  we  know  that  great  success 
has  invariably  attended  manufacturing  co-operation. 
We  may  reasonably  expect  a  trial  of  it  in  connec- 
tion with  horology  Mr.  Bennett,  in  commenting 
on  the  remarks  contaiu'jd  in  the  paper,  acknow- 
ledged the  superiority  of  the  horizontal  escape- 
ment for  general  purposes,  urged  the  adoption  of 
tiie  Swiss  movement,  and  gave  us,  as  the  result  of 
his  personal  experience,  a  very  interesting  account 
of  the  educational  advantages  enjoyed  by  foreign 


horologists.  He  expressed  his  concurrence  with 
all  that  had  been  advanced  in  the  paper  read,  with 
the  exception  of  that  which  related  to  the  sdling 
of  foreign  watches  as  English,  and  did  not  ccmader 
that  retailers  had  found  it  necessaiT  to  deeave 
their  customers  to  increase  their  trade.  I  do  not 
think  such  a  course  necessary,  though  the  hig bar 
prices  obtained  for  English  watches  has  made  sudi 
a  course  to  some  of  our  retailers  very  profitable. 
Mr.  Cole  gave  us  a  very  ludd  explanation  of  the 
merits  of  the  horizontal  escapement ;  and  thoogli 
he  had  devoted  much  time  to  study  and  perfecting 
our  knowledge  of  the  lever  escapement,  yet,  bj 
reason  of  the  intricacy  and  multiplidty  of  parts  in 
the  lever  escapement,  he  did  not  think  it  so  well 
adapted  as  the  horizontal  for  a  popular  watch,  tad 
concluded  by  expressing  his  approval  of  the  pro- 
position advanced.  Mr.  Hislop  bore  testimony 
to  the  superiority  of  the  horizontal  escapement 
for  general  use,  by  reason  of  its  great  simplidtj, 
but  did  not  approve  of  the  Swiss  movement,  and 
the  unsoimd  manner  in  which  the  gmng  barrel  is 
secured  to  the  frame ;  and  did  not  consider  co- 
operation advisable  for  manufacturing  purposes. 
Mr.  Tilling  objected  strongly  to  the  gcnng-bairel 
movement  and  horizontal  escapement  and  eon- 
sidered  the  lever  could  be  made  chearier,  though  it 
would  not  keep  time  with  the  going-barrd.  The 
latter  statement  he  afterwards  retracted,  he  not 
having  had  experience  in  the  timing  of  watdia. 
He  strongly  urged  the  necessitj  of  the  watch  move- 
ments being  made  under  the  direction  of  tiiemaim- 
facturer,  and  considered  that  a  simple  nurrement 
made  in  large  qu  mtities  could  be  produced  at  i 
low  sum.  Mr.  Styles  urged  the  adoption  of  gnga 
to  facilitate  production,  and  pointed  out  the  greit 
amount  of  labour  wasted  in  the  fininhing  of  the 
movement,  owing  to  the  want  of  a  sy^stem  of  proper 
proportions  in  the  making  of  the  movement.  Mr. 
Storer  bore  testimony  to  the  durability  of  tbe 
horizontal  escapement,  as  exemplified  by  a  vitek 
in  his  possession,  having  gone  some  yeare  «i& 
very  great  accuracy.  At  the  resumption  of  the 
discussion,  Mr.  Jackson  urged  the  necessitj  of 
maintaining  the  English  reputation,  and  did  not 
approve  of  the  horizontal  escapement,  it  beings 
frictiunal  one,  and  not  generally  understood  in  thii 
country ;  and  thought  the  ^neral  co-operatioB  d 
the  trade  and  a  hearty  desire  to  improve  the  eon* 
dition,  would  solve  the  difficulty.  Mr.  Storer  con- 
sidered the  great  increase  of  the  foreign  watek 
'  trade  in  this  country  due  to  desperate  trading,  aai 
showed  that  many  of  our  younger  workmen  he- 
came  disgusted  with  the  trade,  and  only  those  idv 
could  get  nothing  better  to  do  continued  at  it  He 
considered  the  remedy  proposed  as  miMUefOM 
and  retrograde  in  character.  Mx.  Mylne  con- 
sidered that  English  watches  ought  to  be  iappb' 
at  4/.  for  silver  and  10/.  ft>r  gold.  We  now  eoste 
to  the  best  speech  of  the  evening.  Mr.  GuiDaivK 
gave  us  a  disinterested  and  full  ana]y«s  vf  the 
whole  question,  and  plainly  pointed  out  the  adfii- 
toges  to  be  derived  by  making  a  simpler  vilch 
I  will  not  attempt  to  critidse  his  statement,  cvoj 
sentence  being  pregnant  with  useful  inibnostiii' 
I  have  endeavoured  to  give  you  a  disintcreolei 
and,  as  far  as  possible,  impartial  yiew  of  the  qiBi- 
tion;  and  I  may  remark  tnat  the  practice  of  pav- 
ing our  own  productions,  and  dl^araging  thoie  ^ 
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others,  is  an  error  likely  to  produce  much  trial 
and  miserj.  It  is  not  wise  to  under-rate  the 
strength  and  abilities  of  our  competitors.  It  has 
been  shown  that  the  simpler  escapement  is  better 
adapted  than  any  other  for  ordinary  purposes. 
Though  nreferriag  the  lever  escapement  to  the 
horizontal,  I  cannot  be  blind  to  the  fact  that  the 
great  increase  in  the  watch  trade  has  been  owing 
to  the  adoption  of  it  by  the  Swiss.  On  the  prin- 
dple  that  there  is  "nothing  like  leather,"  I  have 
great  preference  for  the  lever,  and  certainly  should 
not  recommend  its  disuse,  though  I  think  a  large 
trade  mis^ht  be  done  by  making  simpler  watches 
with  the  horizontal  escapement.  What  is  wanted 
is  the  association  of  practical  men  for  the  carrying 
out  any  plan  that  might  be  shown  to  be  advanta- 
geous; and  co-operation  is  the  thing  that  is 
wanted.  It  has  proved  a  great  success  wherever 
the  plan  has  been  adopted,  giving  to  all  interested 
an  amount  of  self-respect  and  energy  that  no  other 
means  are  calculated  to  effect.  The  co-operative 
plan  is  not  a  mere  enthusiast's  vision,  but  a  noble 
fact,  of  which  every  En:;lishman  should  be  proud. 
More  than  a  million  of  money  is  at  the  present  time 
invested  in  it  by  the  working  classes  Good  results 
have  alreadv  attended  the  introduction  of  co-opera- 
tion into  the  trade ;  the  Coventry  Watch  Tool 
Society,  on  the  co-operative  plan,  having  supplied 
many  of  its  members  with  superior  tools,  who 
otherwise  would  have  been  unable  to  obtain  them. 
The  speaker  concluded  bv  reading  the  following 
report  of  some  remarks  (n  Lord  Brougham  on  co- 
operation : — 

'*  In  his  Inaugural  Address  at  the  recent  Con- 
gress of  the  Social  Science  Association,  held  in 
Dublin,  Lord  Brougham  thus  favourably  expressed 
his  views  on  the  Co-operative  movement : — In  the 
g^t  department  of  Social  Economy,  much  atten- 
uon  was  at  the  last  congress  given  to  the  impor- 
tant introduction  into  the  manufacturing  districts 
of  the  co-operative  system — the  establishment  of 
unions  by  the  working  classe>),  for  the  purpose  of 
sharing  in  the  profits  on  the  goods  consumed  or 
used  by  them,  as  well  as  preventing  adulteration 
of  those  goods,  and  for  the  purpose  of  carrying  on 
both  branches  of  manufacture ;  m  both  these  kinds 
of  union  the  progress  has  been  verv  great  since 
last  year;  and  in  the  latter  those  doubts  which 
seemed  to  exist  of  the  scheiue's  practicability  have 
been  almost  altogether  removed.  Above  50  com- 
panies for  manufacture  have  bben  established 
since  last  congress  besides  many  of  mere  stores. 
In  these  last  a  capital  of  500,000  is  invested ;  but 
in  the  former  the  manufacturing  concerns,  represent, 
a  capital  of  ^2,000,000,  exclusive  of  the  Man- 
chester Cotton  Company  (limited),  whose  capital 
is  j|?l, 000,000.  The  returns  of  Mr.  Tidd  Pratt 
show  the  creation  of  above  250  co-operative 
societies  within  the  last  twelve  months,  all  enrolled 
under  the  FViendly  Society  Act.  It  is  not  wonder- 
ful that  the  members  of  such  unions  should  be  of 
an  educated  class;  but  that  they  should  often 
exercise  themselves  in  literary  labours  is  remark- 
able. Besides  entering  into  competition  for  the 
prizes  offered  by  the  Dial  Newspaper,  and  by 
Mr.  John  Casself,  whose  volume  containing  above 
20  working  men's  essays,  I  have  just  received,  the 
working  men  of  Manchester  carrv  on  a  monthlv 
journal  of  co-operative  progress  **Tke  Cihoperaior' \ 


without  the  help  or  interference  of  any  otiMr 
class.  A  number  of  this  work  now  lies  before  ro% 
from  which  it  appears  that  in  the  second  year  of 
its  existence  the  sale  has  reached  12,000;  it  ii 
well  conducted,  and  a  hope  is  expressed  of  improve- 
ing  it  when  what  they  term  "  the  detestable 
duty  on  paper "  is  given  up.  As  might  be  sop* 
posed,  the  savings  and  the  profits  of  these  good 
men  are  in  part  applied  to  public  purposes  atad 
charity.  Thus  at  Rochdale,  they  have  given  to 
the  town  a  drinking  fountain,  and  contributed 
£50  to  the  Indian  Relief  Fund,  besides  smaller 
yearly  sums  to  the  dis|^sary  and  the  deaf  and 
dumb  institution.  The  effect  of  co-operation  in 
preventing  those  strikes  so  pernicious  to  the  work- 
mg  classes  and  so  dangerous  to  the  peace  of  the 
community,  has  been  everywhere  felt.  The  lata 
strikes  at  Colne  may  be  ascribed  to  the  want  of 
co-operative  unions  in  that  district;  but  the 
mischiefs  occasioned,  and  which  left  their  deep  traces 
behind,  opened  the  people's  eyes  to  their  erroTy 
and  the  consequence  has  been  the  estabUshment 
in  that  district  vrithin  the  last  three  weeks  of  a 
shed  with  700  looms,  upon  the  co-operative  plan. 
It  is  important  to  observe  that,  with  another 
subject  anxiously  dwelt  upon  as  well  as  strikes^  at 
all  our  former  meetingR,  the  great  cause  of  tem- 
perance has  been  intimately  and  most  naturailj 
connected.  Not  only  are  such  of  the  contributon 
as  had  before  been  subjected  to  intemperance 
weaned  from  their  habits,  but  it  is  mainly  to 
temperate  habits  that  the  formation  of  tnese 
unions  may  be  traced.  Exceptions  there  may  no 
doubt  be,  out  as  a  rule  co-operative  sodeties  axe 
composed  of  sober  and  industrious  men.  Another 
subject  referred  to  bv  I«ord  Brougham  on  the  same 
occasion,  is  of  the  highest  social  importance,  and 
its  discussion  was  never  more  seasonable  that  at 
the  present  moment— that  of  co-operative  firms 
or  companies  amongst  the  working  classes. 
Nothing  is  likely  to  have  a  more  salutarjr  influence 
on  these  classes,  than  the  spread  of  this  system 
It  would  enlighten  them  in  the  most  direct  and 
practical  manner,  on  the  very  subjects  about  which 
they  continually  fall  into  the  most  serious  and  fatal 
mistakes.  Wherever  a  co-operative  firm  is 
established,  the  partners  learn  bv  experience  the 
value  of  capital  and  the  true  relation  of  capital 
to  labour ;  and  this  is  the  very  knowledge  wbidi 
would  most  powerfully  help  to  prevent  the  recur- 
rence of  the  greatest  evils  that  afflict  industry  in 
this  country— strikes  and  the  undue  influence  of 
trade  unions.  If  the  assodatidn  can  mnltiplT 
those  practical  schools  of  social  economy,  it  wouH 
do  an  enormous  service  to  the  industrious  clssses 
of  the  country.  And  from  the  president's  en- 
couraging report,  it  appears  already  to  have 
effected  something  in  this  direction." 

The  Chaibman  proposed  a  vote  of  thanks  to 
Mr.  Qanney,  which  was  passed  and  replied  to.  A 
similar  compliment  was  paid  to  the  Chairman. 

Mr.  TiLLi.NQ  wished  to  correct  an  error  which 
Mr.  Qanney  had  fallen  into.  That  gentleman 
stated  that  he  had  altered  his  views  reqMctiDg 
the  going-barrel  watch ;  he  had  not  done  anyUdiig 
of  the  kind. 

Mr.  Jackson  thought  that  Mr.  Chmney  was 
under  a  mistake,  also,  m  representmg  Hii.  Cole  as 
favourable  to  the  adoption  of  the  gotng-bantl 
movement. 
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Mr.  Fahmer,  although  not  a  member  of  the  In- 
stitute, requested  permission  to  reply  to  an  observa- 
tion of  Mr.  Ganney's,  spoken  at  him  (Mr.  F  ),  and 
implying  a  censure.  The  reason  that  he  had  not 
published  the  opening  speech  of  Mr.  Ganney  was 
the  he  (Mr.  F.)  had  a  defect  in  his  constitution, 
which  probdbly  Mr.  G.  did  not  possess— that  of 
not  being  gifted  with  ubiquity.    Being  compelled 


to  be  elsewhere  on  the  night  in  question  he  wu 
through  the  unfortunate  defect  referred  to,  unable 
to  be  at  the  Institute.  Mr.  Jackson  bsd.  however, 
given  on  the  following  ni«!ht  what  was  admitted  to 
be  a  fair  rinumft  of  the  previous  debate,  which  wu 
inserted  verbatim  in  the  Clbrkritwbll  News. 

Mr.  Oamnet  repudiated  any  intention  of  im- 
puting bhune  to  Mr.  Farmer  in  the  matter. 


MECHANICS, 

Second  Lecture  delivered  to  the  B&rnsH  Horologigal  Institute. 

Bt  W.  Hislop,  Esq.,  F.E.A.8.,  Hon.  Sec. 

December  3dy  1861. 


In  entering  upon  the  more  immediate  conside- 
ration of  the  science  of  Mechanics,  I  propose  to 
divide  the  subject  into  three  distinct  sections. 

The  first,  upon  which  I  enter  this  evening,  is 
that  division  known  as  Statics,  from  the  Greek 
word  trnrnfff  in  which  bodies  are  considered  as 
under  the  influence  of  forces  which  fail  to  pro- 
duce motion    and  therefore  produce  equilibrium. 

The  second  division  will  be  Dynamics,  from  the 
Greek  Wi>rd  Ai'va/nv,  and  relates  to  bodies  acted 
upon  by  forces  which  do  not  equilibrate,  but  from 
which  motion  results. 

Tlie  third  and  last  division  involves  the  consi- 
deration  of  the  Simple  Mechanical  Powers. 

Ill  presenting  this  branch  t»f  Mechanics  before 
you,  I  have  found  considerable  difficulty  in  arrang- 
ing the  results  of  research  in  a  sufficiently  attrac- 
tive form  for  a  lecture  and  in  accompanying  it 
with  exprrimeuts  calculated  at  once  to  demon- 
strate propositions  and  interest  the  mind.  I  h<<pe 
therefore  that  if  my  lectures  should  not  prove 
satisfactory,  so  far  as  interest  is  considered,  you 
will  be  able  to  give  me  credit  for  endeavouring  to 
make  them  cotnplete. 

The  term  "  force  "  (or  power)  is  used  to  denote 
anj  cause  or  agency  which  has  a  tendency  to  put, 
or  whi(!h  actually  puts,  a  body  at  rest  into  motion, 
or  which  has  a  tendency  to  destroy,  or  which 
actually  destroys,  the  motion  which  a  body  may 
already  possess.  1  hus,  if  a  body  which  is  at  rest 
be  submitted  to  the  action  of  two  or  more  forces, 
such  as  two  weights,  one  of  two  effects  must  ensue 
— either  the  body  will  continue  in  its  state  of 
rest,  or  it  will  begin  to  move  in  some  determinate 
direction,  and  with  some  determinate  force.  If, 
as  in  the  case  before  us,  the  bodv  continues  at 
rest,  it  necessarily  follows  that  the  forces  which  act 
upon  it  are  so  related  as  to  their  direction  and 
intensities,  that  they  neutralize  each  other,  or 
mutually  destroy  each  other^s  effects ;  under  these 
circumstances  the  body  is  said  lo  be  iu  a  staie  of 
equilibrium,  the  forces  in  fact  balancing  each 
other. 

We  also  apply  the  term  "  equilibrium  "  to  the 
forces  which  act  upon  the  body ;  thus  we  say  that 
ithese  forcas  are  in  equilibrium. 

But  if  the  forces  which  act  upon  the  body 


be  not  so  related  as  to  neutralize  each  other's 
effects  motion  must  ensue,  and  the  body  will  be 
urged  by  some  determinate  force  in  some  deter- 
minate  direction.  Thus,  if  the  proportions  of 
these  weights  in  the  foregoing  experiment  are 
altered,  motion  results.  The  first  of  those  cases, 
with  the  laws  which  govern  the  equilibriam  of 
forces,  is  incli^ded  under  the  division  Statics,  sud 
involves  a  class  of  problems  relating^  to  the  inlen- 
sities  and  dirt^ctions  of  the  forces  which  keep  soj 
body  in  equilibrium.  By  understanding  these  lavi 
we  are  enabled  to  solve  these  problems,  and  thai 
are  able  to  predict,  on  the  one  hand,  whether  s 
body  urged  by  given  forces  shall  receive  any 
motion  or  not,  and,  on  the  other  hand,  when  mo* 
tion  or  rest  obtains,  to  discover  the  forces  occa- 
sioning either. 

We  will  first  define  the  various  kinds  of  foreei. 
Forces  may  be  divided  into  three  classes— 
Impulsive,  Uniform,  and  Variable. 

Impulsive  forces  are  those  whi  h  act  but  for  so 
instant,  after  which  they  cease  to  act.  Ttke 
as  an  instance  any  sudden  blow,  as  that  of  a  lisia- 
mer  or  cricket  bat ;  also  the  cases  of  arrows  shot 
from  a  bow,  balls  projected  from  g^ns,  and  the 
like.  The  balance  also  of  the  superior  descrip- 
tion of  wat  !hes  are  put  in  motion  by  a  sa<yei 
impulse,  and  the  more  momentary  this  is,  the  ka 
effect  will  be  produced  on  the  accuracy  of  tbs 
instrument  by  irregularities  which  may  happen  it 
the  wheel  work. 

Uniform  forces  are  those  which  act  constantly 
or  incessantly  with  the  same  degree  of  energy. 
Gravity  is  an  uniform  force ;  if  the  body  be  kept 
at  the  same  distance  from  the  c^i^tre  of  the  eartSt 
pressure  will  be  uniform,  and  pefUaps  this  h  Uis 
only  strictly  uniform  force  which  is  known  to 
exist. 

Variable  forces  are  those  which  act  incessantlj* 
but  every  instant  with  different  decrees  of  energy. 
The  wi..d,  for  instance,  is  constanUy  raiding  m  iti 
force ;  the  tides,  likewise,  and  streams  of  riven 
vary  in  their  strength  in  proportion  to  the  time  of 
year  and  the  nature  of  the  season,  and  grvntj 
Itself  varies  iu  its  intensity  of  force  if  the  bodf 
be  made  to  vary  its  distance  from  the  centre  v 
the  earth. 
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These  forces  may  be  either  accelerating  or  re- 
tarding, according  as  they  are  employed  in  the 
production  or  dentruction  of  motion.  An  accelera- 
tinsc  force  is  one  which  continues  to  act  upon  a 
body  notwithstanding  it  may  be  in  motion.  Hence 
its  Telocity  becomes  accelerated.  The  descent  of 
bodies  down  inclined  planes,  or  their  fall  from 
a  height,  are  of  this  character,  their  weight,  and 
consequently  the  force  of  gra?itation  which  causes 
them  to  fall,  not  being  diminished  by  the  act  of 
falling. 

A  retarding  force  is  one  which  tends  to  destroy 
any  motion.  Friction  is  a  retarding  force,  and 
the  atmosphere  also  offers  a  resistance  to  the 
passage  of  anj  body  which  soon  destroys  its 
motion.  A  falling  body  will  at  last  attain  a  rate 
of  uniform  motion,  from  the  fact  that  at  a  high 
Telocity  the  air  offers  a  resistance  which  is  equal 
to  it«  weight  or  to  the  force  of  gravitation. 

A  force  may  either  draw  towards  it  or  push 
from  it;  in  the  former  case  it  is  called  an  attrac- 
tive force,  as  in  the  case  of  gravitation,  and  also 
in  the  force  exhibited  by  the  magnet ;  in  the  latter 
case  it  is  called  a  repulsive  force,  of  which  gun- 
powder,  with  its  effects,  may  be  taken  as  an  mus- 
tration. 

The  effect  of  a  force  depends:  1st,  upon  its 
intensity;  2nd,  upon  its  points  of  application; 
3d,  upon  its  direction.  The  intensity  of  a  force 
is  its  greater  or  less  facility  of  producing  or  de- 
stroying motion,  and  may  be  also  denominated  its 
magnitude.  This  is  usually  measured  by  similar 
effects  produced  by  some  other  force  taken  as  a 
standaid.  The  standard  which  naturally  suggests 
itself  to  the  mind  is  weight.  The  weightn  of  dif- 
ferent masses,  that  is  to  say,  their  tendencies  to 
the  earth,  are  different,  aud  require  different 
forces  to  counteract  them.  An  ounce  weight,  for 
instance,  must  be  opposed  by  an  equal  force  be- 
fore it  will  be  maintained  in  equilibrium ;  thus, 
assuming  any  wei;^ht  as  an  unit — day  one  pound — 
any  otner  wei^^ht  or  force  which  produces  the 
same  statical  effects  is  equal  to  one  pound.  It  is 
upon  this  principle  that  all  balances,  scales, 
and  instruments  tor  measuring  forces  are  con- 
structed. 

If  a  material  point  be  urged  by  any  one  force, 
it  ought  necessarily  to  move  in  a  strai^^ht  line,  fur 
no  reason  can  be  assigned  for  its  deviation  either 
to  the  one  side  or  the  other ;  thus  if  a  ball  be  let 
fall  it  proceeds  in  a  straight  line  towards  the 
earth,  there  being  but  one  force  in  operation.  If, 
however,  the  ball  be  thrown  from  the  hand  in  a 
horizoutal  direction  two  forces  affect  it ;  one  cou- 
stant,  drawing  it  downwards,  the  other  impulsive, 
throwing  it  forwards ;  as  it  loses  the  momentum 
caused  by  the  latter  force  it  gpradually  approaches 
the  earth,  tracing  in  its  course  a  portion  of  the 
curve  known  as  the  parabola.  This  may  very 
plainly  be  seen  when  a  stone  is  thrown  at  any 
object.  It  must  rise  considerably  above  that 
object  during  a  part  of  its  course,  or  else  it  will 
fail  to  strike  it.  But  of  this,  which  is  the  motion 
of  projectiles,  I  shall  have  to  speak  more  at  length 
hereafter. 

Force,  then,  always  exerts  itself  in  right  lines 
and  if  motion  results  from  that  force  it  will  be 
also  in  a  right  line.  Whenever  we  require  motion 
in  a  cnrrey  a  certain  amount  of  power  is  lost  by 


friction,  in  consequence  of  the  constant  tendency 
to  recover  the  straight  direction.  To  this  fact  h 
owing  the  failure  of  what  are  called  rotatoij 
steam  engines,  in  which  the  steam  U  forced  to  ad 
in  a  curved  path.  In  the  case  of  these  engines 
the  friction  may  be  practically  regarded  as  re* 
moved  from  the  comparatively  smul  surface  of 
the  crank  pin  to  the  larger  circumference  of  the 
interior  of  the  drum  or  chamber  in  which  the 
steam  is  constrained  to  act.  The  constant  ezpan* 
sive  tendency  of  the  steam  increases  this  frictiott 
aud  consequent  loss  of  power,  so  that  a  sindlar 
expenditure  of  fuel  in  rotatory  engines  does  not 
affect  so  high  a  unit  of  work  in  the  rotatcny  as 
in  the  reciprocating  principle.  In  the  ease  of 
a  stone  whirled  round  in  a  sling  we  find  that  the 
pressure  of  the  stone  outwards  increases  in  pro- 
portion to  the  velocity  with  which  it  is  whirled. 
If  one  end  of  the  sling  is  let  g^,  the  stone  in» 
stead  of  contintiing  to  move  in  a  circle  flies  off  at  a 
tangent  to  the  circle  described.  Hence  there  is 
a  constant  pressure  outwards,  known  as  centri- 
fugal force,  which  we  shall  treat  of  more  at 
length  when  we  speak  of  circular  motion. 

The  right  line  in  which  a  force  moves  is  called 
its  direction  Thus,  if  I  suspend  a  weight  by  a 
string,  the  string  will  point  out  the  direction  of  a 
certain  force  acting  upon  it,  which  force  is  called 
gravity.  This  principle  gives  us  one  of  the  easiest 
practical  methods  of  finding  perpendicular  and 
horizontal  lines ;  it  forms  in  fact  the  plumb  level, 
which  in  some  one  or  other  of  its  forms  is  known 
to  everybody  aud  understood  by  everybody,  as 
the  embodiment  of  the  idea  that  the  direction  of 
the  force  of  gravity  in  the  plummet  is  in  the  line 
occupied  by  the  string  which  suspends  it.  We 
have  here,  however,  more  than  one  force.  The 
action  of  gravity  alone  would  cause  motion,  but 
the  tension  of  the  strino^  opposes  another  force, 
and  thin  tension  is  again  counteracted  by  the 
resistance  of  the  support.  It  is  the  ratio  or  pro- 
portion of  forces,  and  not  their  quantity,  which  is 
to  be  considered  in  order  to  establish  the  condition 
of  equilibrium.  Thus  it  is  evident  that  whether 
these  weights  in  the  last  experiment  be  10  oz.  or 
1000  oz.,  the  block  will  still  remain  in  equilibrium, 
provided  the  two  weights  be  equal  So  likewise 
m  any  system,  the  amount  of  each  individual 
force  may  be  indefinitely  increased  without  dis- 
turbiiig  or  in  any  way  altering  the  equilibrium. 
But  if  one  force  be  increased  without  increasing 
the  others,  the  case  of  equilibrium  becomes  one 
of  moti(»n,  and  takes  its  place  in  Dynamics. 

One  force,  then,  is  said  to  be  equal  to  another 
when  being  opposed  to  it,  it  retains  a  point  acted 
upon  by  each  m  equilibrium. 

Two  equal  forces  applied  to  the  same  material 
point,  and  acting  in  the  same  direction,  constitute 
a  double  force,  and  three  such  forces  a  triple 
force. 

When  a  force  is  applied  to  a  body  all  the  points 
or  particles  of  which  are  immoveably  connected 
with  each  other,  it  is  obvious  that  one  point  can- 
not move  without  a  correspondincr  change  in  all 
the  others,  and  consequently  a  force  applied  to 
any  point  will  have  the  same  effect  as  if  it  were 
applied  to  any  other  point  taken  in  the  direction 
of  that  force.  In  other  words,  it  is  immaterbl  in 
what  part  of  the  line  of  direotion  the  foree  h 
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^plied.  Again,  to  prove  thii  ezperimentallj,  in 
applying  force  in  pulling  a  line,  it  endently  has 
the  lame  effect  whether  we  hold  the  end,  middle, 
or  any  other  part  of  it.  Agab,  if  we  suspend  a 
pieee  of  wood  to  a  nail,  and  then  suspend  two 
weights  to  pexB  in  this  wood,  placed  perpen- 
dicularly to  eacn  other  and  to  the  point  of  sus- 
pension, we  shall  find  that  we  may  move  the  point 
of  suspension  of  the  weights  to  any  part  of  the 
)ine  ot  direction  without  altering  the  position  of 
^e  mass.  We  thus  see  that  the  effect  of  a  force 
is  the  same  at  whatever  point  in  its  direction  it  is 
applied. 

Our  next  business  is  to  deduce  the  laws  of 
equilibrium  from  these  definitions,  and  to  spedc 
of  the  CSompositiou  and  Resolution  of  Forces. 

I  just  now  stated  that  if  two  forces  act  upon  a 
body  in  directions  diametrically  opposite  and  these 
jforces  are  equal  they  will  destroy  each  oUier's 
effects,  and  the  body  will  be  in  a  state  of  equi- 
librium. But  if  the  forces  are  unequal,  the 
greatest  will  preponderate,  and  the  body  will  be 
tended  to  more  by  a  force  the  intensity  of  which 
is  equal  to  the  difference  between  the  two  former. 
The  same  rule  will  apply  to  any  number  of  forces. 
Kow,  when  two  forces  acting  upon  a  material 
point  form  between  their  lines  of  direction  any 
angle,  an  equilibrium  cannot  exist.    Thus,  in  this 

Fig.  I. 


digram  (Fig.  1),  let  us  suppose  these  two  lines  P 
and Q  to  represent  the  direction  of  two  forces  acting 
upon  the  point  M.  It  will,  I  thinlt,  be  evident 
that  the  body  cannot  be  in  equilibrium,  because 
the^  forces  are  not  opposed.  To  prove  this  ex- 
perimentally  we  will  suppose  these  two  forces 
to  be  acting  upon  the  pint  which  I  hold.  While 
I  thus  continue  to  hold  it  there  are  three  forces 
which  oppose  and  counteract  each  other,  and 
merely  produce  equilibrium,  but  when  I  remove 
my  h|ind  I  leave  two  forces  which  act  in  au  ane^u- 
lar  direction.  The  consequence  is  that  motion 
results,  which  continues  until  the  lines  of  direction 
are  opposed  to  each  other.  We  thus  see  that 
since  an  equilibrium  cannot  exist  between  two 
forces  formmg  between  them  any  angle,  it  follows 
that  a  pressure  will  be  exerted,  which,  if  no 
obstacle  be  interposed,  will  result  in  motion. 
This  pressure  was  just  now  exerted  on  my  finger, 
and  we  must  now  endeavour  to  ascertain  its 
direction.  Of  the  motion  which  we  saw  just  now 
result  I  shall  hare  to  speak  when  I  endeavour  to 
demonstoite  the  laws  of  motion. 

We  wish,  then,  to  ascertain  the  direction  of  the 
pressure  of  two  or  more  forces  acting  at  certain 
angles  with  each  other.  This  problem  is  called 
that  of  the  CSompositiou  of  Forces,  and  consists  in 
finding  a  force  m  direction  and  intensity  which 
would  produce  the  same  effect  as  these  combined 
and  ai^olar  forces  do.    T&is  force,  when  found, 


is  called  the  Resultant,  and  the  two  or  aord 
original  foroea  the  Component  Forces.  Tlus  law 
is  uie  foundation  of  all  otatieal  inqairiet;  in  fiid, 
the  principle  runs  through  every  ramification  of 
the  science,  and  we  shall  have  frequently  to  recar 
to  it,  and,  therefore,  I  shall  endeaToor  to  explaia 
it  as  clearly  as  possible. 

Fig.  2. 
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Let  P  be  the  point  on  which  two  foroes  ad,  tad 
let  their  directions  be  represented  by  P  A  sad 
P  B.  Let  their  separate  amounts  be  seven  uA 
nine  pounds  or  ounces,  or  any  other  unit  It  ii 
evident,  as  I  just  now  proved,  that  modon  woaU 
result  in  this  system ;  but  we  wish  to  prevent  mo- 
tion and  cause  equilibrium  by  finding  the  amount 
and  direction  of  a  force  which  ahiul  succenloUy 
oppose  the  other  two.  From  the  point  P  slonf 
the  line  of  direction  P  A  we  take  a  length,  P  Ui 
equal,  to  say,  as  many  inches  as  there  are  units  in 
the  force  acting  in  that  direction.  Also  take  F I 
in  the  other  direction  equal  to  the  other  force. 
Through  e  draw  a  line  parallel  to  P  6,  and 
through  b  draw  a  line  parallel  to  P  A.  These 
lines  meet  at  e.  Now  draw  the  line  firom  F  to 
C.  Now  this  figure  represents  a  jparallelogna, 
and  is  called  the  Parallelogpram  of  Forces,  and  we 
shall  find  that  if  we  take  a  third  force  in  tbe 
direction  of  the  diagonal  P  C,  hang  as  manj 
pounds  or  other  units  to  it  as  there  are  inches  is 
the  diagonal,  and  oppose  that  force  to  the  two 
original  or  component  forces,  that  they  will  be 
balanced,  and  equilibrium  will  result. 

This  proposition  is  thus  stated — **  If  two  foreei 
be  represented  in  quantity  and  direction  by  the 
sides  of  a  parallelogram,  an  equivident  force  lifl 
be  represented  in  quantity  and  direction  bj  iu 
diagonal."  To  illustrate  this  still  further,  if  I 
suspend  two  weights  over  pulleys  and  hang  a  third 
weight  upon  any  part  of  the  string  it  will  tske 
some  determinate  position  of  rest.  In  this  itste 
it  is  evident  that  the  last  weight  balances  the  two 
former.  It  acts  in  one  direction,  while  the  other 
two  act  in  different  directions.  These  two  forceif 
then,  are  equivalent  both  in  intensity  and  directkn 
to  a  force  equal  to  the  larger  weight  acting  up- 
ward; that  is,  if  an  e^ual  weight  to  the  Lsrger 
one  were  caused  to  act  m  a  line  opposed  to  it,  it 
would  produce  the  same  effect  as  the  two  srnslkr 
weights  acting  in  different  directions. 

It  often  happens,  however,  that  there  are  a  ntf- 
ber  of  forces  in  operation  of  variona  inteastiii^ 
and  acting  in  various  directions.  Thfls  we  wf 
have  five  or  more  forces  all  acting  ufoa  the  ^tt 
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point,  but  vith  different  inteodtiea  and  in  different 
directions.  The  effect  of  these  forces  maj  be 
calculated  in  the  samd  maimer  as  the  more  aimple 
eombination,  by  taking  two  first,  and  finding  a 
retoltant  to  them,  then  with  thi«  resultant  and  the 
nest  force  obtainiog  another,  and  so  on  till  the 
whole  are  resolved  h;  this  Boccesaive  ap^cotiou 
of  the  parallelogram  of  forces. 

Forces  alao  do  not  always  exist  in  the  same 
plane;  they  may  act  from  different  points,  out  of 
the  plane,  as  the  lurfiwe  of  a  sphere.  liiis  ca^e 
is  auo  resolred  by  diTiding  them  into  pairs,  inas- 
mnch  as  any  tiro  forces  uWagv  Mt  in  the  same 
plane  of  direcdoo. 

Parallel  forces  act  in  parallel  direcUons,  and 
may  be  either  equal  or  racing.  We  will  Buppow 
(bis  line  (Fig.  3)  to  represent  a  beam  harlng  two 
forces  acting  upon  its  opposite  ends,  respectiTely 
repreaented  by[  the  figures  1  and  2.  Now,  to  suppose 
a  case ;  let  tun  beam  be  supported  by  two  pillan 
or  abutments  at  the  enda,  and  we  wisa  to  remore 
these  mllars  for  some  purpose,  an3  substitute  une 
in  their  place.  In  order  to  do  this  safely,  we 
must  ascertain  the  point  of  the  beam  where  the 
two  forces  equilibrate,  and  at  this  point  the  new 
pillar  must  be  placed,  or  else  the  beam,  with  all 
that  autj  be  upon  i^  will  be  oreibalaneed  and 

hig.a. 


/ 

\ 

.y 

\. 

< 

0. 

)i 

thrown  down.  To  ascertain  this  point  geomelri- 
eally  and  mecbauically,  we  first  imagine  two  other 
forces  equal,  and  acting  in  opposite  directions 
represented  by  the  lines  M  A  and  B  N.  We 
Measure  in  the  line  of  direction  of  the  origintj 
fbrces  a  diilance  to  represent  the  proportion  of 


each,  as  N  I,  M  D,  draw  the  lines  I  Q  and  F  D  to 
complete  each  parallelograms.  Then  draw  the 
diagonal  of  eoclC  and  prolong  both  till  they  mee^ 
in  this  case  at  the  point  0.  A  perpendicular  let 
fall  from  this  point  will  divide  the  line,  repn> 
aenting  die  beam  at  the  point  of  equilibrium,  under 
which,  if  a  support  be  placed,  the  beam  with  aU 
that  may  rest  upon  it  will  be  sustained.  When 
many  unequal  forces  are  in  operation  thej  ban 
to  be  resolred  in  the  same  manner  as  that  which  I 
described  in  the  case  of  many  angular  forces,  tiy 
taking  two  first  and  finding  their  resultant,  takinf 
that  and  the  next  force  and  finding  a  new  re- 
sultant, and  so  on. 

We  msT  at  once  see  the  important  notnre  of 
these  problems  which  I  have  brought  before  yoA 
this  evening,  and  eonsideraUon  will  show  to  aa 
that  they  are  some  of  the  most  important  that  can 
occupy  the  attention  of  the  man  of  science, 
whetner  practical  or  theoretical.  The  architecti 
in  the  ciinstructioa  of  buildings,  has  to  consider 
the  various  prejsures  which  will  obtain  in  his 
edifice,  and  his  skill  will  be  shown  in  cSdentlj 
providbg  for  and  keeping  those  pressnres  in 
equilibrium  in  the  simnlest  manner  and  at  the 
smallest  possible  cost  of  materinls.  This  part  of 
Statics  involves  the  strength  of  materials,  such  M 
timber  and  stone,  and  failure  here  may  be  attended 
with  the  most  disastrous  consequences,  lie 
practical  engineer,  ijso,  in  constructing  ma- 
chinery, has  a  number  of  strains  and  nreianres  to 
proride  against  in  the  framework  of  nis  engine^ 
and  be  too  will  exhibit  his  practical  and  scientific 
skill  in  distributing  his  materials  so  as  to  render 
every  part  secure,  without  orerloading  or  canung 
it  to  be  onnecesBorily  expensive  or  clamsy. 
Strength  does  not  neceiisarily  eoosist  in  the  prs- 
senee  of  large  masses  of  matter,  whether  metaL 
wood,  or  stone,  but  in  the  akilfiilly  arrangiDg  and 
combining  these  in  (hedirectloniartfaedbtarUng 
forces.  So  (hat  frequently  a  mactune,  engine,  or 
building  which  absolutely  weighs  less,  may  he 
actually  stronger  than  one  more  cumbrous  and 
heavy.  Empiricism  prevails  to  on  immense  extent 
in  even  branch  of  practical  science ;  and  you  will 
often  find  men  largely  engaged  in  various  works 
absolutely  ignorant  of  the  first  principles  of  Uieir 
art — in  fact,  knowing  nothin;;  of  the  theoretical 
portion.  Failures  and  disasters  therefore  often 
occur;  and,  indeed,  it  may  Justly  be  a  subjeet  of 
surprise  that  they  aie  not  much  more  freqaent. 


ON    THE    PENDULUM. 

Sfttorib  Krrture. 

Dtlivtrtd  hy  E.  D.  Johksoit,  Esa,  F.B.A.8.,  ^  tke  Hobolooioai.  iHanrtmt, 
7IXLDB  LxcTTTSE  TTti.i.j   Oetoiw  16th,  1861. 
Ha.  Ki.ivnumBaBa,  VJ*.,  n  (hi  Cbaiii, 
QCoKlitittd  fiom  pagt  SO.) 


Dr.  Lardner  i 


e  feasibly  suggested  a 


.  „  da  sntpen. 
1  spring  to  be  fwmed  thus  (deacrilnng  from 
drawii^),  then  ent  tapered  both  in  thiduiess  and 
form  I  this  has  been  tested  by  permitting  a  do^ 
to  go  witbont   nl,  and   the  sic  rf  TitaUien  to 


diminish  to  within  one-tenth  of  a  __^ 
are  of  escapement,  and  on  eomparison 
with  two  degrees  on  each  nde  the  pe 
carcftdly  noted  by  transit  obsemtioa 
bmUiBgi  no  pcreeptible  error 
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time  of  Tibntion.  That  experiment  wm  made  by 
a  member  of  tbe  Horolo^cal  Institute,  Mr.  Lan^^. 
ford  of  Bristol.  On  this  board  (referring:  to  one 
raspended  from  tbe  wall  of  the  room),  you  may 
iee  a  representation  of  tbe  form  of  this  suspension 
spring.  It  is  tapered  both  in  form  and  in  tbick- 
nets:  tbat  is  to  say,  it  is  broader  at  the 
top  than  at  tbe  bottom,  and  thicker  at  tbe 
top  than  at  the  bottom,  and  is  graduated  by 
escperiment,  and  by  experiment  alone  can  it  ever 
be  lo^nduated.  By  means  of  the  experience  gained 
in  this  particular  case,  (the  dimensions  which  as 
I  said  I  can  give  you),  the  spring  may  be  made 
nearly  correct ;  but  I  doubt  if  it  be  possible  to 
make  a  spring  to  any  given  pendulum  without 
8abee(|uently  adjusting,  b^  alteration  of  the  shape 
or  tbicknesB  to  the  particular  weight  and  are  of 
vibration  described. 

The  most  recent  of  th^  contrivances  for 
itoduronizing  a  pendulum  is  Loseby's  bridle, 
against  which  I  see  no  valid  argument  or  objection, 
and  certainly  there  is  no  mechanical  difficulty 
attending  its  application.  It  is  true,  I  think, 
that  it  can  be  better  applied  than  it  was  by  the 
inyentor,  but  it  would  still  be  onlv  developing  his 
original  idea.  It  has  this  peculiar  advantage, 
that  it  is  adjustable  to  any  extent.  It  is  also 
very  simple,  and  not  liable  to  failure  by  lapse  of 
time.  It  is  composed  of  a  loop,  or  stirrup  of 
tempered  steel  wire,  projecting  from  a  brass 
mounting  on  the  back  of  a  case,  and  surrounding 
a  pin  on  the  rod  of  the  pendulum,  but  without 
touching  it  except  when  the  pendulum  by  its 
own  mntion  gathers  up  the  loop  by  mean»  of  the 
aforesaid  pin.  and  bends  by  elongating  tbe  loop. 
This  loop  on  change  of  motion  of  course  exerts  a 
certain  amount  of  force  as  a  spring.  You  will 
thus  see  that  it  is  applicable  to  the  acceleration  of 
the  long  vibration  without  interfering  with  the 
short.  This  was  exhibited  in  Hyde  Park  in  1851, 
but  it  certainly  did  not  excite  as  iiiuch  attention  as 
its  merits  deserve.  Applied  as  it  was  then,  grave 
objection  might  have  been  taken  to  it,  and  no 
doubt  it  may  be  applied  far  more  philosophically  tu 
the  pendulum,  because  in  its  orii^nal  form  it  was 
open  to  an  objection  in  relation  to  the  effect 
produced  by  impulse  given  to  pendulums,  to  which 
I  shall  by  and  bye  have  to  allude,  and  which  is 
one  of  very  grave  importance.  Any  such  alter- 
ation would  not  interfere  with  the  principle,  which 
I  believe  to  be  one  of  the  best  of  all  these  that  have 
ever  been  suggested  as  supplementary  forms  to 
achieve  the  equal  vibration  of  pendulums. 

I  spoke  last  Wednesday  evening  on  the  property 
of  conical  pendulums,  as  a  subject  belonging  to 
our  art.  I  referred  to  the  difference  of  the  time 
as  compared  with  the  vibrating  path  of  the 
ordinary  pendulum.  The  latter  an  ordinary 
pendulum^  constructed  to  and  supposed  to  vibrate 
m  a  plane,  has  nevertheless  a  constant  tendency 
to  convert  that  plane  into  an  ellipse,  and  conse- 
quentlv  to  approximate  its  time  to  that  of  the 
eonical  pendulum,  because  the  circular  or  con* 
tinuous  motion  always  differs  from  the  time 
shown  as  marked  by  the  vibrating  body,  which 
has  an  accelerated  and  retarded  motion,  arriving 
at  the  pmnt  of  rest  and  recommencing  motion  in 
the  opposite  direction,  while  the  conical  pendulum 
Tibnling  m  a  circular  or  eliptical  path,  baa  no 


point  of  rest,  but  its  motion  is  oonstant,  and,  if 
drcular,  equable. 

l*he  first  point  to  be  con^dered  is  already  done 
for  a%  happily,  by  the  flat  form  of  the  suspension 
spring.    But  I  want  to  call  your  attention  to  a 
fact  that  will  have  a  bearing  in  other  ways,  as  every 
mechanical  man  capable  of  keeping  a  pendulum  in 
motion  by  mechanical   impulse,  knows.     Let  us 
suppose  that  (referring  to  diagram  on  board)  to 
be  the  rod  of  a  pendulum  ;  you  will  see  direcdj 
that  the  only  point  to  supply  the  impulse  ia  exactly 
in  a  centre  line  pasang   through  the  centre  i 
gravity  oi  the  whole  mass  of  the  pendulmn.    Tbe 
reason  Is  this,  that  in  pushing  a  body  we  etsfly 
lose  control  over  the  direction    of  the  motioii. 
Suppose  these  to  be  a  number  of  pieees  of  sticb; 
to  make  the  experiment  more  satisfactory,  imajpoe 
this  a  little  round; — how  long  do  you  suppose 
that  by  pushing  these  you  would  have  a  stnigbt 
line  ?    Tne  slightest  particle  of  dust  oomiiur  in  tl^ir 
way,  or  the  least  tremor,  and  they  immediately 
break  from  the  straight  Une  and  go  ang-zag  au 
manner  of  ways.    Thus  the  moment  the  departure 
from  the  line  takes  place,  the  effect  of  the  push 
will  be  to  increase  that  inclination.     But  suppos- 
ing you  have  got  each  of  these  pieces  so  arran^ 
as  to  be  attached  by  a  thread   one  to  another; 
now  pull  them,  and  you  see  that  the  converse  of 
the  proposition  takes  place.     If  anything  deranj^ei 
them,  the  action  of  the  pull  draws  them  liack  to 
the  proper  path  again.    Its  effect  is  not  to  derange 
them,  but  to  correct  them.     Here  again,  you, 
have    an    application    of    the     same    prindple 
(referriu!^  to  the  diagram  of  the    impulse,  part 
of  a  pendulum)  at  any  point  other  than  the  centre^ 
there  will  be  more  of  pu^h  and  less  of  pull  than 
if  the    impulse  were  perfectly  central,  and  tbe 
tendency  to  set  up  the  zisr-zag  motion  wiQ  be 
increased  unnecessarily,  and  the  natural  time  of 
the  pendulum  be  interfered  with,  and   follow  all 
the  irregularities  of  the  maintaining  force. 

In  consequence  of  this  vermicular  motion,  tbe 

f>endulum  will  have  to  travel  a  larger  space  or 
onger  path  without  any  difference  of  the  €ill 
This  is  a  mechanical  defect,  and  one  that  should 
never  occur ;  but  which  is  so  common  as  a  defect, 
that  I  advbe  you,  as  an  experiment,  to  take  the 
trouble  to  attach  a  little  bit  of  coramon-lo«)]dng 
glass  to  the  side  of  any  pendulum,  whence  too 
can  take  a  beam  of  refleoted  light  which  will  gire 
you  the  means  of  magnif^^ing  the  effect,  and  j<m 
will  see  that  whereas  it  is  scarcely  recognizable 
by  the  pendulum  itself,  I  pledge  you  my  word 
that  you  will  scarcely  find  one  pendulum  in  one 
himdred  that  does  not  at  once  show  that  fatal 
defect.  It  may  go  tolerably  well  in  despite  of  it, 
but  there  u  no  doubt  that  this  is  the  cause  whidi 
vitiates  the  proper  action  in  many. 

The  next  point  that  I  want  to  call^yoor  atten- 
tion to,  is  one  uf  importance  in  conaequenoe  of  tbe 
application  of  that  principle,  namely,  the  neoesdtj 
for  preserving  the  natural  motion  of  the  pendu- 
lum ;  that  is,  the  necessity  for  keeping  the  phuia 
of  vibration  of  the  pendulum  and  Uie  dock-phte 
parallel,  or  else  of  supplying  something  that  dull 
supersede  that  necessity.  8uppodng  tbat  (rdfer- 
ring  to  diamm)  to  be  the  bacs -plate  of  a  cloeki 
and  everything  properly  arranged;  sappoeing^ 
arbor  of  the  veige  or  pallet  axis  to  ba  abtohiMj 
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HETS0B0L06ICAL   0B8SR7ATI0NS, 

Taken  at  9  A.M.,  Taitvabt  1862. 


The  general  state  of  the  ireatber  is 
recorded  blue 

Ay;   0,  ,  mist 

or  haze;  nun; 

ir,  lieav^ 

The  hjghest  reading  of  the  barometer  waa 
30 '48,  at  11  a.m.  on  the  2nd;  and  the 
ioweat  29-33,  at  1  p.m.,  on  the  11th;  hence 
the  greatest  range  was  1  *  15  inches. 

Ihiiing  the  i^ole  of  the  11th  a  violent 
gale  prevailed  from  sr,  veering  to  v,  and 

tOHKW. 

On  the  24tii  thexe  vas  a  moderate  gale 
from  gwtov. 

Betveen  the  25th  and  29th,  the  wind 
Teered  from  sir  to  v,  n,  s,  s,  and  to  av. 

On  the  31st  there  iras  a  moderate  gale 
from  V  to  mr. 

Bain  fell  on  19  daye,  during  about  88 

\ra8 

le  9  a.m.  wind  directions  to 

_  linta,  it  appears  the  h  wind 

blew  on  fi,  ■  (U  4,  s  en  11,  and  w  on  11 

dayi.  B.  S. 


EQUATION  OF  TIME  TABLE 


Pom  Uakoi, 

1863. 

It 

At 

Iter 

IX>T 

SMMmh 

■iftllB 

rf 

"^ 

ft( 

"^^- 

W«k. 

HoBlh 

Avt^^ilia,. 

On*  Hoar. 

:Hr 

V 

Sat... 

1 

12  34  87 

0-504 

12  34-97 

Sun... 

2 

12  22-77 

0  625 

12  22-as 

Hon.. 

3 

12  10-17 

0-545 

12  10-38 

Tnes.. 

4 

11  67  09 

0-684 

11  67 -SI 

Wed.. 

5 

11  43-66 

0-583 

11  43-67 

Thnrs. 

6 

U  29- 66 

0-601 

11  29-« 

Prid.. 

7 

11   15-14 

0-618 

11  15-M 

Sat... 

8 

11     0-31 

0-684 

11     0-48 

Sun... 

9 

10  45  09 

0-650 

10  45-21 

Mon.. 

10 

10  29-50 

0-664 

10  39-S8 

Tues.. 

11 

10  J3-65 

0-678 

10  13-67 

"Wed.. 

12 

9  57-27 

0-691 

9  57-39 

Thnrs. 

13 

9  40-69 

0-703 

fi  40- 8> 

Fri... 

14 

9  23-83 

0  713 

9  23-94 

Sat... 

19 

9     6-70 

0-723 

9     6'Bl 

Snn... 

16 

8  49-34 

0-732 

8  49-45 

Mon.. 

17 

8  31-77 

0-740 

8  3188 

Tues.. 

18 

8  14-01 

0-747 

8  14- 11 

Wed.. 

19 

7  56-09 

0-763 

7  56-19 

Thurs. 

20 

7  SB-03 

0-767 

7  38-11 

Frid.. 

21 

7  19-86 

0-761 

7  19-9S 

Sat... 

22 

7     1-69 

0-764 

7     l-6« 

Sun 

23 

6  43-25 

0-767 

6  43  31 

Mon." 

24 

6  24-85 

0-768 

6  24-9S 

Tues.. 

26 

6     6-41 

0-768 

6     6-49 

Wed.. 

26 

6  47-97 

0-768 

6  48-06 

Hurs. 

27 

6  29-64 

0-768 

5  29-81 

Fri... 

28 

6  11-11 

0-766 

5  1MB 

Sat.... 

29 

4  62-73 

0-763 

4  63  80 

Snn... 

30 

4  34-41 

0-760 

4  84-47 

Mon.. 

31 

4  16-16 

0-767 

4  16-23 

■H 


/or  (Ui  JamnmltioM  It  W- 
□  Sqoait^  ClnteiwelL 
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THE  ANNUAL   DINNER. 

(ConHnued  Jrom  page  77.) 


Mr.  V.  KNiaHT. — I  rise  with  very  great  plea- 
sure, although  I  must  say  mixed  with  some  pain, 
to  propose  the  next  toast ;  pleasure  as  req>ects  the 
indiyidua]  I  have  to  speak  of,  and  pain  m)m  fear 
of  my  not  being  able  to  do  justice  to  the  toast  I 
am  about  to  propose.  Our  excellent  friend,  the 
Lord  Mayor,  who  has  performed  his  duties  in  a 
manner  which  must  luive  been  acceptable,  not 
only  to  every  citizen  of  London,  but  to  every 
inhabitant  of  that  city,  has  with  very  great  kind- 
ness acquiesced  in  the  request  made  to  hini  to 
take  the  chair  this  evening ;  and  when  we  consider 
the  numerous  calls  which  his  Lordship  and  the 
sheriffs  have  upon  them,  undoubtedly  we  are  under 
great  obligation  to  them  for  their  attendance  upon 
this  occasion.  Whether  we  view  the  Lord  Mayor 
in  his  magisterial  capacity,  or  look  at  Uie  benevo- 
lent disposition  he  has  evinced  in  his  personal 
character,  or  at  his  imbounded  exercise  of  that 
hospitality  for  which  the  city  of  London  is  so  pro- 
verbial, not  only  in  the  first  but  in  the  second  year 
of  his  mayoralty — I  think  that  you  will  agree  with 
me,  that  he  is  really  an  honour  to  this  great  me^ 
tropolis.  I  am  sure  that  you  will  all  feel  with  me, 
that  with  the  greatest  cordiality  of  feeling  towards 
his  lordship,  we  should  most  sincerely  thank  him 
for  the  great  favour  he  has  done  us  upon  this 
occasion,  and  that  you  will  join  with  me  in  drinking 
his  health,  with  three  times  three  cheers. 

The  toast  was  drank  with  loud  applause. 

The  Lord  Matob,  in  responding  to  it,  said, — 
Mr.  President  and  Qentlemen :  when  I  was  invited 
to  preside  at  your  banquet  this  evening,  I  felt  that  a 
high  honour  was  conferred  upon  me,  and  in  accept- 
ing the  invitation  I  believed  that  I  was  simply 
taking  advantage  of  a  great  opportunitv  that  was 
afforded  to  me.  I  know  of  nothing  wnich  could 
have  given  me  more  pleasure  than  to  have  been 
asked  to  preside  over  a  company  of  such  a  scientific 
character  as  that  which  I  have  now  the  honour  of 
addressing.  The  Presid^t  of  vour  Institute  has 
kindly  alluded  to  my  conduct  in  the  civic  chair;  all 
that  I  can  say  in  reply  to  his  observations  is,  that 
I  have  humbly,  earnestly,  and  anxiously  endea- 
Toured  to  do  my  duty  in  the  position  in  which  I 
have  been  placed,  always  doubting  and  apprehen. 
sive,  yet  trying  to  do  my  best ;  never  expecting  to 
accomplish  any  very  great  things,  but  merely 
meeting  exigencies  as  they  have  arisen  as  weU  as 
I  was  able  to  do.  That  is  a  course  of  conduct 
which  has  been,  so  to  speak,  forced  upon  me  by 
my  nature  throughout  my  whole  existence ;  never 
ima^ning  that  I  should  be  a  great  man,  nor  ex- 
pecting ever  to  do  great  things,  but  always  endea- 
vouring to  do  what  I  have  to  perform  as  well  as  I 
could.  If  you  are  pleased  to  think  that  my  cominjg 
here  this  evening  is  of  any  advantage  to.  this 
Institution,  it  is  a  great  gratification  to  me.  All 
that  1  have  now  to  say,  is  that  I  am  deeply  grate-  | 
ful  to  you  for  the  manner  in  which  you  have  been 
pleased  to  receive  me.  ' 


Mr.  Common  Oonndlman  Conkill,  said— My 

Lord  Mayor,   Mr.  President,  and  Gentlemen : 

The  duty  with  which  I  have  been  entrusted  is  thai 
of  offering  to  yonr  notice  the  health  of,  unfortun- 
ately, only  one  of  two  gentlemen  who  were 
expected  to  be  present,  namely,  the  Sheriffs  of 
London.  You  have  druik  with  great  enthusiasm 
the  health  of  the  Right  Honourable  the  Lord 
Mayor,  as  the  centre  of  that  municipality  in  which 
the  others  hold  such  prominent  positions,  and  I  am 
sure  that  you  will  most  cordially  drink  the  health 
of  those  two  sateUities  who  usually  attend  his 
lordship  in  public.  I  am  certain  that  you  will 
deeply  sympathize  with  the  absent  gentleman, 
because  from  what  I  know  of  my  friend  Mr. 
Sheriff  Twentyman,  I  am  sure  that  he  wovdd  have 
been  here  to-night  had  not  very  pressine^  and 
unfortunate  circumstances  prevented  his  domg  so. 
When  I  tell  you  that  he  has  met  with  a  severe 
domestic  affliction,  that  his  wife  has  been  taken 
exceedingly  iU,  and  that  a  consultation  of  physidana 
has  been  held  upon  her  case,  every  mamed  man 
present,  as  well  as  every  single  one,  will  sympathize 
with  him,  and  exonerate  him  from  any  imputation 
of  want  of  appreciation  of  the  British  Horolo- 
gical  Institute,  because  he  is  not  present  at  this 
dinner.  With  regard  to  the  other  Sheriff,  Mr. 
Gockerell,  I  own  it  is  difficult  to  speak  of  him, 
because  it  is  always  unpleasant  to  refer  to  a  personal 
friend  before  his  face ;  but  I  am  sure  that  he  is  so 
well-known,  and  so  frdly  appreciated  as  an  ex- 
cellent man  of  business  and  an  efficient  member  of 
the  corporation,  that  you  will  most  heartly  welcome 
him  here  to-night.  I  believe  that  he  is  present 
not  only  officially  as  Sheriff  of  London,  but  also  to 
express  his  individual  sympathy  with  the  objects 
of  the  Institute;  because  where  a  man  has  been 
successful  in  his  own  line  of  business,  he  cannot 
fail  to  be  rejoiced  to  have  an  opportunity  to  assist 
by  his  presence  in  promoting  the  success  of 
another  business,  such  as  our  own,  which  is  labour- 
ing io  retrieve  itself  from  some  of  the  difficulties 
under  which  it  lies  at  the  present  time.  I  am, 
therefore,  sure  that  we  all  feel  much  indebted  to 
Mr.  Sheriff  Gockerell  for  coming  here  to-night. 
Had  it  fallen  to  my  province,  I  might  have  wished 
to  say  a  word  or  two  with  reference  to  our  own 
trade;  but  as  that  subject  wiU  be  dwelt  upon  by 
others,  I  will  not  diverge  from  the  toast  which  has 
been  entrusted  to  me,  further  than  to  say  that  I 
trust  that  the  Horological  Institute  will  effect  that 
which  the  trade  is  so  much  in  need  o(  by  intro- 
ducing that  scientific  arrangement  of  the  manufac- 
ture which  it  demands,  and  which  must  be  had  if 
British  watch  makers  are  to  maintain  their  position 
as  pre-eminently  the  horolo^ts  of  the  world.  There 
is  one  branch  of  the  busmcss  in  which  we  still 
stand  unequalled,  if  we  do  not  hold  tbat  pre- 
eminence in  all ;  and  I  hope  that  this  is  the  begin- 
ning of  a  better  order  of  things,  and  that  the 
Horological  Institute  will  work  out  that  which  i 
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am  rare  its  members  desire,  and  whicb  I  rentm^ 
to  hope  ^t  they  deserve,  muneljr,  the  eleyation  of 
the  English  makers  to  the  position  which  they 
ought  to  occupy  as  the  first  watch  makers  in  the 
world.  Nobody  would  more  rejoice  than  the 
Sheriffii  woidd  do  to  find  that  their  presence  along 
with  the  TiOrd  Mayor  here  to-day  has  tended  to 
produce  that  efiect.  We  thank  them  sincerely 
for  hayiofi^  done  us  the  honour  of  being  present  to 
support  &e  Right  Honourable  the  Lord  M^or, 
and  I  am  confident  that  you  will  most  cheerndly 
award  to  Mr.  Sheriff  Cockerell  that  meed  of  praise 
and  thanks  to  which  he  is  so  justly  entitled. 

The  toast  was  drank  with  applause. 

Mr.  Sheriff  Cookxbell.— M^  Lord  Mayor,  Mr. 
Piesidenty  Mr.  Common  Councilman  Connell,  and 
Qentlemen,— I  haye  come  here  to  meet  you  with 
considerable  pleasure,  mixed,  as  your  President 
remarked,  witn  some  degree  of  pain.  I  thank  you 
on  behalf  of  my  colleague  as  well  as  of  myself,  fior 
the  kind  reception  you  have  giyen  to  our  names, 
and  for  the  way  in  which  you  haye  received  the 

DK)sition  of  my  friend,  Mr.  Connell,  to  drink  the 
ths  of  the  Sheriffs  of  London.  I  know  that  it 
was  the  intention  of  Mr.  Sheriff  Twentyman  to 
have  been  present  on  this  occasion.  Indeed  he 
even  sent  to  me  in  the  middle  of  this  day,  for 
further  particulars  as  to  the  time  of  your  meeting 
and  so  forth;  but  I  fear  that  the  result  of  that 
oonsultatbn  of  physicians  which  has  been  qwken 
of,  has  been  suco  as  to  prevent  him  from  carrying 
out  his  intention  of  joming  us  to-night.  On  his 
behalf,  therefore,  as  well  as  on  my  own,  I  thank 
you  for  the  kind  reception  you  have  given  to  us. 
Gentlemen,  the  Sheriff  of  London  have  been 
referred  to  as  having  some  sympathy  with  your 
body,  and  with  the  olgects  of  your  associatbn.  I 
trust  and  believe  that  they  liave  that  sympathy. 
It  affbrds  us  oonaderable  pleasure  to  oome  among 
jovL  It  is  no  mall  gratification  to  us  to  be 
instrumental  in  forwaidiiu^  the  otgects  of  this 
Institute.  I  am  sure  that  I  speak  the  language  of 
my  colleague  as  well  as  my  own,  when  I  say  tmit  it 
wulbeourhappinesstodoso.  We  are  the  Sheriffs 
of  Middlesex  as  well  as  of  London;  and  the  centre 
—the  very  heart — of  that  county  seems  to  me  to 
be  Clerkenwell,  in  which  district  this  Institute  is 
fitnated.  When  I  see  around  me  such  a  number 
of  intelligent  faces,  of  men  engaged  in  so  important 
a  business,  with  which  I  personally  have  always 
feu  the  deepest  interest,  I  could  not  fed  otherwise 
than  pleased  to  be  privileged  to  be  present  at  such 
a  gatheiing.  I  beheve  that  the  vocation  for  which 
I  was  oonstitutionally  designed  was  that  of  a  me- 
chanic^ rather  than  for  the  one  in  which  I  am 
engaged.  I  should  have  been  a  much  happier  man 
if  mv  lot  had  been  cast  in  a  certain  occupation 
whicn  required  mechanical  ingenuity,  in  which  my 
hand  and  my  brain  could  have  worked  together. 
The  great  difficulty  of  life  is  to  know  our  place 
and  position  in  it ;  and  if  in  that  position  we  can 
do  anything  to  bcaiefit  the  body  to  wnich  we  belong, 
we  must  feel  great  satisfaction  in  having  the 
opportunity  of  doing  so.  The  Lord  Mayor  and 
myself  haye  attended  a  meeting  of  the  Bagged 
School  Union  to-day.  I  only  mention  the  circum- 
stance to  avail  myself  of  the  very  important  word 
**  union"  in  the  name  of  that  society.  I  think 
that  aU  the  trades  in  London  should  be  united. 


The  great  Corporation  of  the  Citr  of  London  ani 
the  public  companies  originated  those  business 
unions.  If  ths  watdi  and  dock  makers  will  only 
be  united,  and  take  every  opportunity  of  forward- 
ing the  interests  of  the  businesses  m  which  they 
are  engaged,  they  will  be  mudi  benefited  by  so 
doinff.  I  do  not  see  why  any  man  in  Rngland 
should  object  to  such  co-operation.  I  do  not  say 
that  foreigners  should  be  exduded  from  them. 
The  proper  plan  is  to  take  from  them  aU  that  can 
benent  us,  and  to  impart  to  them  in  return  all  that 
can  do  them  good.  It  would  be  in^iroper  in  me 
to  detain  you  longer.  I  trust  that  you  wiU  pardon 
the  suggestion  that  I  have  thrown  oat.  It  is  a 
prindple  the  importance  of  ^  whidi  has  imprcsMd 
itself  very  seriously  on  the  minds  of  the  memben 
of  another  trade.  In  the  sharp  and  fierce  com- 
petition for  manufacturing  ana  commerdal  pre- 
eminence now  going  on,  such  union  can  do  yon  no 
harm.  Endeavour  as  fiur  as  you  can  to  be  united, 
for  there  can  be  no  doubt  that  union  inH  tmd  to 
your  individual  and  collective  strength. 

The  LoBD  Matob  : — Gentlemen,  I  should  bave 
unmixed  pleasure  in  proposing  what  I  deem  to  he 
the  toast  of  the  evenmg,  were  I  not  a  little  appe- 
heasive  that  from  my  ignorance  of  the  subject, 
and  also  from  its  great  importance,  I  may  fril 
short  of  what  ought  to  be  said  iip<m  sudi  a& 
occasion.  I  fed  t£it  this  is  no  ordinary  gathering; 
I  am  sensible  that  I  am  addreadng  one  hundred 
gentiemen,  who  without  exception  are  men  of 
mark;  that  the  Horological  institute  compnses 
men  whose  whole  lives  have  been  devoted  nst 
merdf  to  work  but  to  studv.  In  the  produetiau 
of  their  manipulation  they  have  attained  to  a  h^ 
order  of  mechanical  excellence.  An  ordinary 
machind  can  in  no  way  be  compared  to  a  wateL 
The  necesmty  for  perfect  exactness — the  verj 
embodiment  of  truth-— which  is  required,  neees- 
sitates  the  exercise  of  thought  in  the  mind  of  tlis 
maker  whilst  he  carries  on  his  mechanical  oper- 
ations. The  very  name  of  the  maker  is  ■ng**'^^^*^ 
of  intelligence  —  ^  Horo-iogitt " — a  nuiker  of 
marines  to  mark  the  hours.  It  is  not  merelj 
that  watdi  makers  are  men  who  make  whedi^ 
and  put  them  together,  but  they  produce  molt 
wonderflil  and  deucate  instruments  to  enalde  tiie 
world  to  be  exact  in  their  business  prooec^i^ 
Probably  I  have  more  opportunity  of  jodeing  of 
the  great  necesdty  for  such  exactness,  and  of  iU 
value  in  life,  than  most  persons  have,  from  tbe 
fact  that  I  happen  to  occupy  tlie  largest  house  ii 
a  remote  village  in  Hampshire,  outside  of  whidi, 
for  the  convenience  of  the  neighbourhood,  I  haie 
caused  to  be  put  up  a  tunret  dock.  My  residenee 
is  within  a  few  mues  of  a  railway  station,  and  if 
mj  dock  happens  to  be  a  miuute  too  slow  it  ma; 
mislead  a  passenger,  and  cause  him  to  lose  ks 
train.  People  laugh  at  a  poor  fellow  who  wcnm 
at  a  station  panting  and  out  of  breath,  and  wlw^ 
after  all  his  exertion,  finds  that  he  is  too  late  ti 
proceed  on  the  journey ;  but  yet  it  is  not  a  lai^ 
ing  matter,  because  the  consequences  to  an  »- 
dividual  of  such  a  loss  may  be  very  serious.  I 
therefore  fed  it  to  be  of  the  greatest  impottantt 
to  societv  that  it  should  be  frumished  with  instra- 
ments  which  will  keep  correct  time.  K  you  waft 
up  and  down  Comhill,  you  see  people  on  ooe  ode 
and  on  the  other  looking  up  at  the  great  do^  ^ 
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the  Royal  Exchange.    Whilst  jou  are   making 
such  observations   the  mind   cannot  help  being 
impressed  with  the  great  value  of  an  instrument 
for   the   correct   measurement    of  time.    With 
ordinary  mechanics,  such  as  blackmiths,  carpenters, 
and  bricklayers,  if  their  work  satisfies  the  eye  and 
is  sound,  it  is  quite  sufficient  for  every  purpose. 
But  that  is  not  enough  in  your  "  art,"  I  was  going 
to  call  it,  and  I  thinJk  I  may  fairlv  do  so,  for  the 
manufacture  of  such  scientific  mechanism  is  indeed 
an  art.    There  is  not  another  word  in  the  English 
language  soiffidently  comprehensive  to  express  the 
meaning   contained   in   the   word    "horology." 
Watch  work  must  be  not  merely  well  done,  but  be 
calculated  to  such  a  nicety  as  the  mind  can  hardly 
comprehend.    I  have  no  doubt  that  there  are  in 
this  room  gentlemen  who  have  assisted  in  making 
chronometers  which  have  afterwards  gone  round 
the  world,  and  come  back  again  without  having 
varied  in  the  slightest  d^ee.    I  know  that  I  am 
touching  upon  mund  which  I  do  not  tmderstand 
in    detaiL    I  do  not  know  how  near  to   abso- 
lutely correct  time  a  chronometer  can  go  round 
the  ^  world.      I    believe    it   is   sometlung   like 
a  minute  or  so;  but  this  I  do  know,  that  jovl 
are^  endeavouring  to  get  that  degree  of  perfection 
which  will  enable  you   to   send  a  chronometer 
round  the  world  half-a-dozen  times  without  any 
variation  of  time.     That  is  the  degree  of  excellence 
which  you  are  striving  to  attain  unto,  and  although 
you  may  not  altogether  achieve  it,  it  is  a  grand 
thing  to  arrive  at  something  approaching  to  that 
result.    I  rejoice   in  being  placed  in  the  honour- 
able position  of  presiding  here  to-night,  not  merely 
on  my  own  account,  because  I  know  nothing  of 
that  wonderful  art  with  which  you  are  all  so  well 
acquainted,  but  because  of  the  civic  position  I 
hold,  which  is  the  reason  why  you  have  asked  me 
to  come  here.    It  is  one  of  the  happy  accidents,  or 
perhaps  I  should  say  "  incidents,"  of  the  office  I 
now  fill,  that  the  Lord  Mayor  is  called  upon  to  be 
placed  in  oonnection  with  things  which  confer  a 
great  amount  of  honour  upon  uim  for  the  time 
being.    That  is  my  case  to-night.  I  understand 
that  your  Institute  has  not  been  established  for  any 
pecuniary  or  selfish  object,  but  for  the  interchange 
and   communication    of   ideas    between    men  of 
various  minds,  engaged  in  one  common  object; 
to  give  them  an  opportunity  of  imparting  to  each 
other  discoveries  wliich  shall  tend  to  raise  the  art 
which  the^  are  carrving  on  to  the  greatest  degree 
of  perfection ;  not  for  the  promotion  of  individual 
interests,  but  for  the  good  and  c;lory  of  mankind, 
I  think  I  may  say  that  it  would  be  to  the  glory 
of  mankind  if  anything  could  be  done  by  man, 
who  is  himself  but  an  imperfect  creature,  which 
should  so  far  imitate  the  works  of  the  almighty  as 
to  nroduce  something  which  is  almost  organic ;  to 
ma!ke  an  instrument  go  with  truth  and  accuracy, 
I  was  going  to  say  to  the  end  of  time,  but  at  all 
events  for  a  very  lengthened  period.    It  would  be 
a  glorious  thing  for  this  Institute  to  be  in  any  way 
instrumental  in  promoting  such  objects  as  these. 
There  is  no  doubt  that  such  an  association  must 
succeed  to  a  certain  extent.    When  I  say  *'  certain,"  ; 
perhaps  I  should  sav  ''uncertain,"  extent;   but 
still  1  am  confident  that  you  will  attain  to  a  great  ! 
degress  of  success.     It  is  impossible   that  some  ! 
hundreds  of  people,  all  engaged  in  one  common  | 


object,  should  meet  together,  and  reciprocally  in- 
terchange their  ideas  on  the  art  on  which  they 
are  engaged,  without  great  and  beneficial  results. 
I  beg  to  assure  vou,  Mr.  President  and  Gentlemen, 
that  if  I  had  had  time  during  the  last  few  days  to 
have  studied  the  subject,  I  might  have  said  all 
that  I  have  endeavoured  to  say,  perhaps,  in  a 
quarter  of  the  time  I  have  trespassed  upon  your 
attention ;  but  I  am  much  occupied  in  various  other 
ways,  and  I  have  had  very  little  opportunity  to 
think  about  the  details'  of  the  worong  of  this 
Institute ;  but  at  the  same  time  I  beg  to  assure 
you  that  I  feel  its  importance.^  When  I  think  of 
its  object,  and  what  it  may  arrive  at,  I  feel  that  it 
is  indeed  an  assodation  which  ought  to  be 
cherished.  It  is  with  that  notion  that  I  ask  you 
to  charge  your  glasses,  and  rise  and  drink  "  ProB« 
perity  to  the  British  Horological  Institute," 
coupled  with  the  names  of  Mr.  Valentine  Knight 
and  Mr.  J.  C.  Webb. 

The  toast  was  drank  with  great  enthuaasm. 

Mr.  Knight. — My  Lord  l^iyor  and  Oentlemen, 
I  think  that  you  will  agree  with  me  that  I  may 
fairly  congratulate  our  excellent  friend,  the  Right 
Hon.  the  Lord  Mayor,  on  his  first  appearance  in 
the  horological  world.    We  have  ascertained  be- 
yond all  dispute  that  he  has  a  mechanical  mind,  a 
scientific  genius,  and  a  philanthropical  heart.    I 
can  only  repeat  how  much  we  all  feel  indebted  to 
him  personally,  and  I  say  so  with  the  utmost  since- 
rity.   The  citizens  of  London  esteem  him  as  they 
ought  to  do.    They  have  only  made  one  blunder, 
ana  that  was  in  not  returning  him  as  their  mem- 
ber; but  it  is  never  too  late  to  mend.    I  hold  the 
Horological  Institute  to  be  one  of  the  finest  in  the 
metropolis.      I  think  that  it  is  almost  a  disgrace, 
not  only  to  the  trade  but  to  human  nature  gene- 
rally, that  it  was  not  instituted  years  ago.    In 
Pans  and  Geneva  such  associations  have  been  esta- 
blished, and  they  are  there  fiourishing  to  a  very 
high  degree.     When  we  look  at  the  value  of  time 
—as  our  friend  the  Lord  Mayor  has  so  beautifully 
said — ^I  think  that  we  must  come  to  the  conclusion 
that  a  good  watch  is  one  of  the  best  companions 
which  a  man  can  have.    When,  however,  we  ^o 
beyond  that,  to  the  chronometer,  and  perceive  its 
immense  value  in  connection  with  the  compass,  I 
ask  where  would  the  commerce  of  this  great  me- 
tropolis be  if  it  was  not  for  that  valuable  machine  ? 
The  gentlemen  whom  I  now  address  are  trying  a 
thousand  plans  to  bring  that  instrument  to  the 
greatest  degree  of  accuracy,  and  so  to  render  it 
more  serviceable  to  mankind.     I  am  sure   that 
there  is  no  man  whose  attention  is  drawn  to  the 
great  advantage  which  the  world  derives  from  the 
watch   who  would  hesitate   for  one   moment  to 
subscribe  to  this  Institute.    I  trust  that  although 
it  is  young  in  years  at  present,  it  wiU  grow  into 
maturity,  and  that  we  may  some  of  these  days  see 
it  flourish   pre-eminently.     I    hope  that  it   will 
get  the  patronage  of  the  trade,  the  members  of 
which  are  bound  in  duty  to  support  it,  but  that  it 
will  receive  that  assistance  from  every  rank  of  so- 
ciety which  I  believe  it  is  entitled  to  at  their  hands. 
Gentlemen,  I  am  sorry  to  say  that  the  funds  of  the 
Institute  are  not  in  a  flourishing  condition,  and 
therefore  I  trust  that  persons  engaged  in  the  manu- 
facture  will  in  the  first  instance  set  an  example  of 
libcmdity  which  may  be  followed  by  those  who  are 
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not  engaged  in  it,  so  that  this  Institute  shall  never 
be  allowed  to  fall  to  the  ground.  In  the  list  of 
toasts  it  is  stated  that  Mr.  Knight  is  to  respond  to 
that  of  the  British  Horological  Institute,  and  then 
will  follow  the  Subscription  List.  I  believe  that 
upon  the  present  occasion  the  subject  of  funds  is 
very  important.  I  know  that  the  times  have  been 
hard,  and  that  there  has  been  a  special  amount  of 
depression  in  the'watch  trade ;  but  still  it  is  a  sad 
heart  that  never  rejoices;  and  when  we  are  met  to 
rejoice  and  enjoy  ourselves,  I  think  we  should  do  a 
little  in  the  way  of  contribution  to  such  an  associa- 
tion as  this.  I  will  not  call  it  a  "charity,"  be- 
cause we  demur  to  the  correctness  of  the  applica- 
tion  of  that  elemosynary  phrase  to  it.  Gentle- 
men, I  am  sure  that  this  table  will  set  an  example 
of  liberality,  and  I  hope  that  there  is  no  person 
in  the  room  who  will  fail  to  subscribe  on  the 
present  occasion.  I  call  upon  you  all,  whatever 
you  give,  to  give  it  heartily,  and  to  take  care  that 
you  do  not  contribute  too  little. 

Mr.  J.  0.  Webb. — My  Lord  Mayor,  Mr.  Presi- 
dent, and  Gentlemen,  I  thank  jou  for  the  honour 
you  have  done  me  in  connectmg  my  name  with 
this  toast.     I  was  perfectly  unprepared  to  respond 
to  it.     I  could  have  understood  my  being  required 
to  speak  in  the  capacity  of  treasurer ;  but  to  have 
•  my  name  coupled  with    that  of  Mr.  Valentine 
Knight  is  an  nonour  that   I   never  looked  for. 
Whatever  I  could  say  after  Mr.  Knight  must  be 
of  very  inferior  importance.     I  will,  however,  say 
a  word  for  the  Institute  if  I  have  none  to  utter  for 
myself.     I  am  perfectly  satisfied  with  the  progress 
that  it  has  made ;  I  regret,  however,  to  say  that 
there  are  many  members  of  the    trade  who  have 
not  put  their  shoulders  to  the  wheel  in  order  to 
promote   its  interests   by  joining  the   Institute. 
There  are  some   associations  which  men  ought 
to  consider  it    an  honour  to  belong  to,  and  the 
British  Horological  Institute  is  one  of  them.    We 
have  arrears  to  fetch  up  as    a    trade,   but  bjr 
increasing  our  exertions  we  may  succeed  in  liqui- 
dating them.      The  Institute  is  now  so  firmly 
planted  that  no  storm  can  uproot  it.     It  is  not  my 
business  to  speak  upon  the  subject  of  finances,  or 
else  I  might  have  made  a  few  observations  upon 
that  point.     I  cannot  sit  down  without  expressing 
the  pleasure  I  feel  at  seeing  the  Lord  Mayor  in 
the  chair.    He  has  set  a  worthy  example,  which  I 
hope  will  be  followed  by  many  of  his  successors. 

Mr.  Charles  Feodsuam. — ^The  toast  I  rise  to 
propose  is  one  upon  which  much  could  be  said,  but 
I  am  not  prepared,  and  I  am  but  little  gifted  to  do 
so.  I  am  not  like  the  Lord  Mayor,  always  well 
prepared  to  speak.  The  toast  with  which  I  have 
been  entrusted  is,  "  The  President,  Vice-Presidents, 
Trustees,  and  Council  of  the  British  Horological 
Institute,"  coupled  with  the  names  of  Mr.  Valen- 
tine Knight  and  Mr.  E.  D.  Johnson.  It  is  quite 
impossible  that  an  Institution  of  this  kind  coidd 
exist  without  such  officers  as  those  of  President 
and  Vice-President.  It  is  very  agreeable  to  see  a 
gentleman  in  the  position  of  Mr.  Valentine  Knight, 
who,  having  retired  from  a  business,  has  not  for- 
gotten those  belonging  to  it  whom  he  has  left 
behind  him.  There  are  some  gentlemen  who  have 
retired  from  business  who  quite  forget  those  with 
whom  they  were  formerly  associated  in  trade ;  but 
Mr.  Valentine  Knight  takes  especial  pleasure  in 


finding  occasions  upon  which  to  assodate  himself 
with  the  members  of  his  old  business.    On  the 
last  occasion  when  we  met  in  this  hall,  to  promote 
the  interests  of  an  association  established  for  the 
benefit  of  our  less  fortunate  brethen,  he  sat  upon 
the  right  hand  of  the  Lord  Mayor,  and  he  by  lus 
eloquence  contributed  to  raise  a  very  handsome 
subscription,  I  think  of   something  like   jf  400, 
collected  not  in  prosperous  times,  or  from  thriring 
men,  but  from  the  great  body  of  watch  makers  at 
a  time  when  trade  was  bad ;  a  &ct  which  shovs 
that  sdentific  men  in  all  ages  have  been  men  of 
good  feeling.     I  do  not  think  there  is  any  body 
amongst  whom  there  exists  a  greater  share  ot 
scientific    knowledge    than   amongst    the   witdi 
makers.     Mr.  Connell  s^d  that  the  period  hsd 
come  when  we  must  start  forward;  why?    Be- 
cause we  shall  go  back,  and  lose  that  high  podtion 
which  we  possess  as  chronometer  makers  throngli- 
out  the  length  and  breadth  of  the  world,  unless  we 
take  steps  to  fi:o  forward,  and  make  our  knowledge 
available  for  the  benefit  of  the  trade.    There  is  a 
mass   of  experience  enstin^  among  the  marine 
chronometer  and  watch   makers,    which  if  only 
brought  forward  and  made  public  property  woold 
be  of  immense  advantage  to  them.    If  the  Cng^ 
watch  makers  would  take  a  new  start  from  to-dij, 
or  from  the  Great  Exhibition  of  1862,  they  miglit 
become  in  every  part  of  the  manufacture  as  gmt 
and  eminent  over  the  world  as  they  are  now  for 
the  making  of  the  marine  clironometer.     Hov 
gratifying  it    must  be    to  many  gentlemen  pre- 
sent, to  know  that  the  thousandis  of  ships  at  set, 
freighted  with  human  life  &c.  are  relying  almost 
entirely  upon  the  accuracy  of  their  FtUglish  chro- 
nometers for  their  safety.     I  trust  this  confidenee 
will  never  be  forfeited ;  our  anchor  of  Hope  miBt 
be  in  quality  not  in  quantity.     Whatever  nitidi 
possesses  ships  there  you  find  the  English  chrono' 
meter  among  them.    It  is  held  in  the   greatest 
reputation.     It  has  been  brought,  I  mav  saj,  u 
near  to  perfection  as  human  nature  can  brinf  it 
If  you  go  into  an  observatory,  English  or  foreago, 
where  men  are  trying  to  discover  yet  more  sim|^ 
rules  to  guide  the  navigator,  there  you  find  thit 
the  standard  of  time  is  the  English  asironomicil 
clock  or  the  English  marine  chronometer.    ^J 
not  bring  the  knowledge  you  possess  and  make  it 
of  the  greatest  practical  commercial  value  ?    I  an 
quite  sure  that  if  we  resolve  to  do  this  it  can  be 
done ;  that  we  may  take  a  new  lease  of  the  trade 
from  this  time,  and  that  it  wiU  be  found  tbat 
nothing   can   withstand    English    ingenuity  asd 
industiy.     I  never  can  conceive  that  the  Engfi^ 
man  cannot  compete  with  the  foreigner  m  anj 
branch  of  mechanics.     We  who  have  from  tioe 
immemorial  been  celebrated  as  the  most  able  lut- 
chanics  and  the  best  manufiacturers  !     It  is  said,  I 
know,  that  we  work  at  a  disadvantage  as  repi^ 
the  price  of  living.    Before  this  society  was  «• 
tablished,  watch  makers  were  so  wrapped  op  b 
their  pursuits  that  really  they  had  not  time  t» 
meet  and  discuss  what  they   were  doing.    ^<' 
was  there  a  proper  place  to  receive  or  make  knovi 
the  experiments  of  able  men  willing  to  give  iafir* 
mation;  but  it  is  time  that  the  ^reat  mass  of  <^ 
perience  is  given  up  to  the  Institution,  pot  nt* 
working  shape^  and  made  the  common  mpei!^ 
all.    We  are  aU  deeply  indebted  ouiwvestotk 
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inventions  of  our  past  great   masters,   namely, 
Harrison,  Graham,  Ellicot,  Mudge,  Arnold,  Earn- 
shaw,  and  a  host  of  others  whose  inventions  we 
are  daily  using.    In  common  justice  to  sodety  are 
we  not  Dound  to  throw  our  mite  into  the  common 
stock  of  knowledge.     It  is  said  that  people  like 
a  thin  watch.    WeU,  we  used  to  make  tnem  so, 
but  what  was  the  case  years  ago?    The  public 
taste  was  just  the  reverse.    Put  anything  but 
a  thick    watch   into   an    Englishman's    pocket, 
and  it  would  not  have  been  acceptable  to  him. 
I  recollect   many   years   ago   askmg   a  gentle- 
man how  he  liked  a  watch  I  had  made  for  him. 
He  replied,  ''  If  I  am  to  judge  of  it  bv  its  going  I 
like  it  very  much ;  but  it  is  qtute  a  laay|s  watch." 
I  then  made  him  a  large  one,  with  which  he  was 
pleased.     It  is  not  that  we  cannot  make  small 
watches.    Formerly  we  made  some  of  the  smallest 
ones,  but  the  foshion  changed.  Amongst  foreigners 
the  Swiss  are  the  watch  makers;    there  are  no 
watches  manufactured  now  in  Fnmce.    We  have 
no  fear  of  foreigners ;  why  should  we  have  ?  They 
are  very  ingenious  men.    For  my  part  I  am  ready 
to  pay  them  the   highest   comphment  for  their 
worth.    They  always  admit  that  m  the  finest  work 
they  cannot  compete  with  us,  such  as  in  marine 
chronometers  and  astrononucal  clocks.     But  the 
Swiss  makers  are  exceedingly  clever,  and  show  a 
greater  commercial  spirit  than  our  manufacturers 
do.    It  has  been  said  that  the    English  watch 
maker  is  too  professional,  and  too  little  a  man  of 
business.    That  is  a  ^[reat  fact.    We  have  been 
so  wrapped  up  in  obtaming  a  high  reputation  that 
we  are  ready  to  swamn  anything  for  tnat.    I  have 
known  one  foreign  maker  who  manufactured  2000 
watches  a  month ;  but  then  he  had  sons  in  China 
and  in  other  parts  of  the  world  to  play  the  mer- 
chant.   That  is  not  the  case  with  the  English 


watch  maker ;  he  is  too  professional.  He  will  not 
send  to  Japan,  to  China,  and  to  various  parts  of 
the  world,  to  find  a  market  for  his  watches.  I 
have  great  pleasure  in  proposing  to  you  the  toast 
of  the  Officers  of  the  Institution,  coupling  with  it 
the  names  of  Mr.  Valentine  Knight  and  Mr.  E. 
D.  Johnson.  With  regard  to  Mr.  Johnson,  one 
of  the  Vice-Presidents,  whose  name  is  coupled  with 
this^  toasty  I  have  much  pleasure  in  bearing  my 
testimony  to  the  extreme  zeal  and  ability  he  has 
displayed  in  forwarding  the  interests  of  the  Insti- 
tute. (Cheers.)  Gentlemen,  let  us  <k>ink  the 
health  or  our  officers  with  three  times  three  hearty 
cheers. 

The  toast  was  drank  with  lond  applause. 

Mr.  Valentine  Knight  : — ^My  Lord  Mayor, 
Mr.  Frodsham,  and  Gentlemen,  I  think  you  have 
had  enough  this  evening  of  Mr.  Valentine  ELnight, 
but  of  course  I  must  respond  to  the  toast.  I  can 
only  say  that  it  afifbrds  me  very  great  pleasure  to 
promote  the  interests  of  this  Institute.  I  have 
spent  a  very  large  portion  of  my  time  in  Clerken- 
well,  where  I  was  prosperous  enough  to  retire  from 
it.  Although  I  have  given  up  business  for  many 
years,  I  should  be  asnamed  of  myself  if  I  ever 
turned  my  back  on  the  old  parish ;  I  allude  more 
particularly  to  the  watch  trade.  But  I  am  quite 
sure  that  when  we  have  amongst  our  horologists 
such  men  as  Frodsham,  Cole,  Jones,  Hiilopy 
Johnson,  and  many  others,  this  society  never,  can, 
and  never  will — I  was  going  to  add  never  shall — 
fail.  I  trust  I  ma^  meet  you  for  many  years  as 
its  President.  Having  said  this  much,  and  as  I 
know  the  eloquence  of  my  excellent  friend  Mr. 
Johnson,  I  will  say  no  more,  being  of  opinion  that 
it  is  the  duty  of  the  youngest  officer  included  in  the 
toast  to  do  credit  to  it. 
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MECHANICS. 
Third  Lecture  delivered  to  the  BaiTisn  HoKOLoaiCAL  iNSTXXtJXE. 
By  W.  Hislop,  Esq.,  F.E.A.S.,  Hon.  Sec. 
December  17th,  1861. 
(^Continued /ram  page  83.) 


We  now  come  to  consider  the  Centre  of 
GRAvirr,  and  its  properties. 

"  Gravity "  is  a  term  employed  to  denote  that 

force,  or  agency,  by  which  every  material  particle 

is  urged  towards  the  surface    of  the    earth    as 

soon  as  it  is  left  unsupported.     In  consequence 

of  this  tendency  all  bodies  fall  towards  the  earth, 
and  if  prevented  by  other  bodies  from  doing 
so,  they  exert  a  pressure  on  these  latter.  It 
is  a  force  which  constantly  acts  upon  all  bodies, 
under  all  circumstances,  and,  thereforci  consider- 
ably modifies  those  circumstances. 


Of  the  general  phenomena  afforded  by  Gravita- 
tion we  shall  h^ve  to  speak  hereafter,  but  it  may 
be  necessary  to  define  Gravitation  as  an  attraction 
exerted  by  all  bodies  in  a  greater  or  less  degree 
according  to  their  size  and  volume.  The  earth 
attracts  all  terrestial  bodies  according  to  certain 
laws,  and  is  itself  attracted  by  them.  It  is 
itself  made  up  of  smaller  particles,  and  there- 
fore Gravitation  is  the  combined  operation  of  all 
parts  of  the  globe,  which  being  nearly  spherical,  the 
result  may  be  represented  as  if  the  attraction  acted 
only  from  the  centre.  As  the  action  of  gravity  is 
in  a  direction  perpendicular  to  the  earth's  surface. 
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These  methods,  howeyer,  suppose  the  body  to 
be  a  plane,  and  the  points  that  we  hare  found  are 
only  on  its  surface.  They  are  therefore  strictly 
speaking,  not  the  centres  of  grayity,  but  the  ex- 
tremities of  a  perpendicular  line  in  which  the 
centres  of  grayity  lie.  This  centre  is  generally 
within  the  solid  matter  of  the  body,  except  in  the 
case  of  a  ring,  in  which  the  centre  is  the  axis  of 
a  cylinder  of  which  the  ring  is  a  part,  and  also  in 
other  examples.  If,  howeyer,  we  could  pierce  the 
dimensions  of  a  body  by  straight  lines,  tne  centre 
of  ffrayity  of  any  body,  whateyer  be  its  figure, 
coiud  be  found  experimentally  by  the  same  pro- 
cess. If  it  be  successiyely^  suspended  by  seyeral 
points,  and  pierced  by  strtugfat  lines,  in  each  case 
passing  in  a  yertical  oirection  through  the  point 
of  suspension,  it  would  be  found  tiiat  howeyer 
Bumerous  these  lines  mip^ht  be,  they  would  all 
intersect  in  one  point,  which  would  be  the  centre 
of  CTavity  of  a  body. 

Haying  thus  defined  and  described  the  Centre  of 
Grayity,  we  must  now  adyert  to  some  of  its  pro- 
perties, and  some  of  the  phenomena  which  arise 
from,  and  are  dependent  upon  the  existence  of 
such  a  centre. 

If  the  centre  of  grayity  is  supported  by  any 
means  whateyer,  then  the  body  will  be  at  rest, 
but  if  on  the  contrary,  this  body  be  not  supported, 
the  body  will  incline  to  that  direction  in  which  its 
centre  of  grayity  is.  Now  if  the  centre  of  grayity 
be  placed  in  the  highest  position,  which  the  cir- 
cumstances under  which  the  body  is  placed  will 
permit,  as  iu/ig*  5,  it  will  remain  at  rest  so  long 
as  it  is  perfectly  undisturbed,  but  the  slightest 
moyement  will  cause  it  to  return  to  the  lowest 
position.  Now  of  these  two  positions,  in  which  it 
18  possible  for  the  body  to  remain  at  rest,  the 
former  is  called  unstable,  and  the  latter  stable 
equilibrium ;  and  on  this  simple  fact  the  steady  or 
unsteady  position  of  all  bodies  depends,  besides  a 

Seat  number  of  modifications,  which  present 
emselyes  in  eyery  day  life,  either  independently 
of  our  arrangements,  or  by  our  own  contriyance, 
though  almost  without  reflecting  on  the  reason  of 
our  acting. 

The  centre  of  grayity  may  thus  be  supported 
in  three  ways,  either  by  that  centre  itself,  or  by 
tome  point  aboye  or  below  it.  If  the  body  be 
supported  by  that  centre  itself,  it  can  reyolye 
at  pleasure  around  this  points  as  in  the  case  of 
wheels,  whose  centre  of  grayity  lies  in  their  axis, 
which^  is  supported  by  Uie  socket  in  which  it 
tarns.  Eren  tnose  hollow  or  other  formed  bodies, 
whoee  centre  of  granty  is  not  contained  within 
their  yolume  may  yet  be  sunported  by  it,  if  any 
solid  be  connected  with  tliem,  so  as  to  pass 
through  the  centre  of  grayity,  and  the  support  be 
applied  to  that  point.  In  like  manner,  if  two 
kniyes  be  stuck  at  any  angle  in  a  piece  of  wood 
or  cork,  the  whole  may  be  balanced  on  the  rim  of 
•  riasB. 

if  the  body  be  supported  aboye  its  centre  of 
ffrayity,  as  in  the  case  of  a  pendulum,  it  is  said  to 
DO  suspended,  and  if  then  it  be  free  to  moye,  the 
body  will  not  be  brought  into  a  state  of  rest  until 
the  centre  of  gravity  has  attained  the  lowest  pos- 
sible position  beneath  the  point  of  suspension. 
This  IS  a  case  of  stable  equilibriimn,  because  al- 
though the  body  is  distarbedy  it  returns  to  its 
drigmal  poaition  of  rest. 


The  body  may  be  supported  beneath  its  centre 
of  grayity,  and  then  it  will  remun  at  rest  so  lon^ 
as  the  line  of  direction  in  which  the  terrestrial 
attraction  acts  upon  this  point,  is  supported.  Thus 
if  a  body  be  supported  on  a  point,  and  that  point 
be  in  the  line  of  direction,  the  body  will  be  in  a 
state  of  rest,  but  the  smallest  moyement  or  the 
slightest  deviation  of  the  centre  of  gravity  from 
its  place  would  overthrow  the  body. 

These  cases  belong  to  the  unstable  equilibrium 
class,  and  hence  we  may  understand  the  reason  of 
fixing  the  moveable  handles  of  a  vessel  of  any 
kind  at  its  upper  part,  in  order  that  the  point  of 
suspension  may  be  always  above  the  centre  of 
grayity.  If  the  handle  be  fixed  too  low,  the  vessel 
will  be  always  liable  to  be  oyerset,  unless  th^e  be 
sufficient  friction  to  sustain  it  in  its  proper  posi- 
tion. In  the  other  case,  the  handle  is  fixed  con- 
siderably aboye  the  centre  of  gravity,  consequently 
the  vessel  is  stable. 

A  body  of  an  oval  form,  ai  an  eggt  placed  on  a 
horisontal  plane,  is  capable  of  a  stable  e<}uilibrium, 
when  it  rests  on  its  side,  and  of  a  tottering  equili- 
brium, when  it  stands  on  the  extremity  of  its 
greater  axis.    Again,  if  we  place  any  body  upon 

plane,  its  stability  will  be  determmed  by  the 


a 


position  of  the  line  of  direction  with  respect  to 
the  base.  If  now,  taking  a  certain  point  m 
the  centre  of  gravity,  we  find  that  the  line  of  di- 
rection falls  within  the  base,  the  whole  force 
or  weight  may  be  conceived  as  acting  at  that 
centre  of  gravity,  and  that  force  is  supported  or 
resisted  by  the  plane  on  which  the  block  stands- 
and  equilibrium  results.  But  if  the  line  of 
direction  fall  without  the  base,  matters  vnll  be 
different.  Tlie  force  of  gravity  will  now  act  upon 
the  body,  so  as  to  make  it  turn  over  the  edge  and 
fall  upon  the  side. 

Many  circumstances  with  which  we  are  familiar 
depend  upon  these  facts.  A  sphere  or  ball  is  sup- 
ported upon  a  single  point,  but  the  centre  of 
gravity  being  equally  distant  from  all  parts  of  the 
surface,  as  soon  as  the  body  is  disturbed  from  one 
point  on  which  it  may  rest  another  instuitly  sup- 
ports it.  It  is  owing  to  this  fact,  that  spheres  or 
balls  are  so  easily  moved;  equilibrium  bcmg  easily 
disturbed,  and  the  more  easily  as  the  body  is  of  a 
more  accurate  form.  A  sphere,  however,  can 
remain  at  rest  only  upon  a  perfectly  horisontal 
plane;  if  the  inclination  be  ever  so  small,  the 
sphere  will  roll  to  the  lowest  part  of  the  plane, 
provided  there  be  no  hindrance  to  its  motion. 

Fig.  7. 


The  reason  of  this  fact  is  shown  infig^  7.  Let  the 
circle  represent  the  sjrfiere,  and  the  line  the 
plane,  ana  the  yertical  line,  the  line  of  direction  of 
the  force  of  zn,vitj.  Ton  observe  that  this  line 
falls  before  ue  pomt  of  support,  uid  as  we  haye 
before  shown  that  when  this  is  Uie  case,  Uie  body 


64 


THE  HOROLOGICAL  JOURNAL. 


{AnXLl,  IM!. 


must  torn  over,  so  in  this  case,  the  ball  ceases  to 
be  balanced,  and  turns  in  a  downward  direction 
till  it  reaches  a  position  where  it  will  be  in  equili- 
brium. 

This  is  a  law  so  common  and  e?ident,  that  its 
effects  are  incorporated  with  our  ideas  as  matters 
of  course ;  but  I  have  here  an  apparatus  consist- 
ing of  an  inclined  plane  upon  which,  if  this  double 
cone  be  placed  it  will  run  towards  the  higher  end ; 
thus  apparently  rercrsing  the  laws  of  nature,  and 
disturbing  the   smooth  current  of   our  percep- 

Fig,  8. 


tions.  This  ascent  is,  howerer,  only  apparent. 
If  ]fou  watch  the  centre  of  the  cone,  which  coin- 
cides with  the  centre  of  gravity,  you  will  find  that 
it  descends ;  the  stationary  plane  being  opposed 
bv  a  rolling  plane  or  wedge  of  superior  inclina- 
tion formed  by  the  surface  of  the  cone.  The  sides 
of  the  fixed  plane  being  placed  at  an  angle,  the 
body  is  free  to  place  itself  as  near  as  possible  to 
the  grand  centre  of  gravitation. 

On  the  foregoing  principle  depends  the  follow- 
ing experiment.  I  have  here,  a  plate  of  glass, 
and  a  capsule  or  watch  glass.  I  place  the  former 
in  an  inclined  position,  and  putting  a  drop  of 
water  on  the  exterior  centre  of  the  latter,  I  place 
it  upon  the  inclined  glass  plate.  It  remains  sta- 
tionary, the  water  preventing  it  sliding  down- 
wards ;  if  now  I  raise  one  side  by  pressing  on  the 
opposite,  and  the  centre  of  gravity  of  the  glass 
becomes  thus  a  little  elevated,  for  want  of  support, 
it  will  fall  towards  the  base  of  the  plane,  thus 
generating  a  rotatory  motion  in  the  glass,  which 
continues  until  it  reaches  some  obstruction  or  falls 
off  the  edge. 

I  have  stated  that  a  sphere  will  remain  at  rest 
only  on  a  horuEontal  plane ~ this  is  true,  only 
when  the  centre  of  form  coincides  with  the  centre 
of  gravity.  For  instance,  take  this  ring  as  repre- 
senting a  section  of  a  sphere ;  it  remains  at  rest 
because  these  two  centres  coincide.  In  this  case, 
however,  the  centre  of  gravity  is  considerably 
towards  one  side,  and  therefore  it  vrill  remain  at 
rest  only  when  that  centre  is  beneath  the  centre 
of  its  circumference.  If  therefore  this  body  be 
placed  on  an  inclined  plane,  it  will  arrange  itself 
so  that  the  centre  falls  within  the  base,  and  then 
it  will  stand  at  rest,  and  if  the  centre  of  gravity 
be  placed  above  the  point  of  support,  the  body, 
will  turn  and  ascend  the  plane  uotil  it  finds  its 
own  proper  position  of  equilibrium.  If,  as  iu 
another  case,  the  centre  of  gravity  be  kept  in 
advance  of  the  line  of  direction,  by  the  action  of 
a  spring,  the  body  will  continue  to  move,  and  even 
to  ascend  a  plane  till  the  force  of  the  spring  is 
exhausted.. 

There  is  a  curious  piece  of  mechanism  occasion- 
ally seen,  purporting  to  be  a  timekeeper,  consist- 
ing of  a  circular  pkite  of  glass  on  which  the 
hours  are  inserted^  as  on  an  ordinary  dial^  and 


having  a  gilded  arrow  in  the  centre  which  should 
point  to  the  hour  without  any  yisible  means  of 
motion.  One  method  of  effecting  tiiis  is  bj 
placing  a  small  movement  in  tiie  part  of  the 
arrow  representing  the  feather  which  shall  rega- 
iarly  move  a  weight  nearer  to  or  farther  from  tlie 
point  on  which  the  whole  system  turns.  When 
at  its  greatest  distance  m>m  that  centre  the 
feather  end  being  the  heaviest  will  descend  till 
the  centre  of  gravity  comes  under  the  p<Mnt  d 
suspension.  The  weight  then  gradually  returns 
to  the  other  side,  meanwhile  the  feather  end  risa 
until  it  is  directly  over  the  centre,  when  the  wdght 
again  commences  to  recede. 

In  general,  the  higher  the  centre  of  gravity  is, 
compared  with  the  extent  of  its  base,  the  more 
easily  will  it  be  overturned.  Every  body  there- 
fore stands  more  securely,  the  lower  its  c^itre  of 
gravity,  the  wider  its  iMuiey  and  the  greats  ito 
weight. 

Fig.  9.  Fig.  10. 


Now  let  A  B  0, /^.  9,  represent  a  body  phiced 
upon  a  plane,  and  let  G  be  tne  centre  of  graritj. 
In  order  to  turn  this  body  oyer  it  will  be  necesauy 
to  lift  this  edge  of  the  plane  to  such  a  height  duU 
the  point  G  may  be  carried  through  the  arc  G  £ 
beyond  the  perpendicular  £  H.  Now  let  u 
suppose  that  by  placing  a  load  upon  this  hody  ve 
riuse  the  centre  of  gravity  to  G,  fig.  10,  it  w31  now 
only  be  necessary  to  rabe  this  centre  through  the 
arc  G  £,  obriously  a  snudler  height  than  the 
former,  in  order  to  turn  the  body  oyer  the  edge. 
It  is  manifest  to  every  eye  that  a  mtldi  les 
elevation  of  the  outer  edge  will  effect  this  thss 
would  be  necessary  to  raise  the  first  centre 
through  the  arc  G  p. 

A  remarkable  illustration  of  this  tacX  we  have 
in  the  following  experiment,  shewing  that  it  h^ 
true  'even  if  the  body  be  supported  on  a  dreohr 
surface  instead  of  a  plane.  A  flat  body  resting  os 
a  sphere  will  have  its  equilibriam  stable  or  totter- 
ing according  as  its  centre  of  grayity  is  more  or 
less  than  the  semi-diameter  or  radios  of  ^ 
sphere  above  the  point  of  contact.  If  we  sanpflrt 
a  wooden  ball  firmly  in  a  stand  we  shall  find  tbt 
a  thin  volume  will  not  be  balanced  on  it,  whik « 
thick  one  will  not  only  be  supported,  bat  vi 
oscillate  to  and  fro  when  touched  until  it  retov 
to  its  original  position.  This  arises  from  the  isA 
that  the  path  of  the  centre  of  gravity  when  &• 
turbed  depends  for  the  amount  of  its  steepseB 
upon  the  inverse  ratio  of  the  size  of  the  spW' 
Thus  if  the  sphere  be  smaU  it  rises  little  or  nose, 
if  large  it  rises  more. 

It  is  for  those  reasons  that  a  waggon  Im^ 
hifi^h  or  having  its  centre  of  gravity  at  a  coui^* 
able  elevation  is  ^ways  liable  to  overset,  ther^ 
fore  the  heaviest  goods  are  alwmjs  put  infri^ 
A  waggon  loaded  with  wood,  haj,  strawy  or  A^ 
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like  would  be  orerset  upon  a  dedivity  alonff  which 
one  loaded  with  the  same  weight  of  iron,  lead,  or 
stone  might  be  transrersely  moved  with  safety. 
If  the  inequality  of  the  road  or  any  accidental 
obstacle  were  to  elevate  one  side  of  a  waggon  or 
other  carriage  in  motion,  it  will  always  recover 
its  position,  provided  that  the  centre  of  gravity 
remain  within  the  vertical  line  passing  through 
the  point  of  contact  of  the  lower  wheel  and  the 
ground,  and  it  is  obvious  that  the  higher  the 
centre  of  gravity  is  placed  the  sooner  it  passes 
the  line. 

If  the  velocity  of  the  motion  be  very  great,  the 
wheel  might  be  lifted  off  the  ground  with  the 
momentum,  and  the  centre  of  gravity  be  thus 
carried  bevond  the  vertical  line  by  means  of  an 
obstacle  which  would  not  have  overset  the  waggon 
if  it  had  been  moving  slowly.  These  considerations 
show  us  the  necessity  of  regarding  the  position  of 
the  centre  of  gravity  in  the  construction  of 
carriages.  If,  for  instance,  the  wheels  are  in- 
creased iu  size,  thus  lifting  the  body  of  the 
carriage  further  from  its  base  it  will  be  much 
more  liable  to  overset  unless  the  width  of  the 
base  be  increased  by  increasing  the  distance 
between  the  wheels. 

Every  one  knows  that  we  can  stand  more  steadily 
on  two  feet  than  one ;  in  the  former  case  the  line 
of  direction  falls  between  the  two  feet,  in  the 
latter  it  comes  under  the  sole  of  that  foot  on 
which  our  bodv  is  supported,  for  which  reason  we 
incline  our  bodies  to  that  side.  In  order  to  stand 
very  firmly  we  enlarge  the  base  by  placing  our 
feet  wide  asunder.  Let  a  person  stand  sideways 
close  against  a  wall  with  his  feet  together,  he  will 
find  it  impossible  to  lift  the  outer  foot  because 
its  sole  forms  the  base  of  the  body. 

The  leaning  towers  at  Pisa  and  Bologna,  the 
former  of  which  is  315  feet  high  with  an  inclina- 
tion of  12i  feet  from  the  perpendicular,  and  the 
latter  134  feet  high  and  inclination  9i  feet,  do  not 
fall  because  the  line  of  direction  of  the  centre  of 
gravity  falls  within  the  base.  The  monument  near 
London  Bridge  inclines  considerably,  and  also 
many  of  the  spires  of  our  churches  and  catliedrals, 
especially  that  of  Salisbury. 

In  the  actions  and  postures  of  animals,  particu- 
larly of  man,  many  instances  occur  illustrative  of 
the  properties  of  the  centre  of  gravity.  If  a  man 
walks  or  runs,  he  inclines  forward  that  the  centre 
of  gravity  may  overhang  its  base,  and  he  must 
then  be  constantly  advancing  his  feet  to  prevent  his 
falling,  while  he  makes  his  body  incline  just  enough 


to  produce  the  velocity  which  he  desires.  In 
pullmg  horizontally  at  a  load  he  nierely  causes  his 
Dody  to  overhang  its  base  so  that  its  tendency  to 
fall  may  become  a  force  or  power  applicable  to  the 
work.  When  a  person  stands  on  one  foot  and 
leans  forward  in  the  attitude  in  which  the  statue 
of  Mercury  is  usually  exhibited,  the  other  foot  is 
elevated  behind  in  order  to  bring  back  the  centre 
of  gravity  so  as  to  be  vertically  over  some  part  of 
the  foot  on  which  he  stands.  But  on  account  of  the 
convex  and  irregular  form  of  the  foot,  the  basil 
afforded  by  a  single  one  is  in  reality  very  narrow ; 
hence,  when  we  attempt  to  stand  on  one  foot  we 
often  find  it  necessary  to  use  a  muscular  exertion 
in  order  to  bring  the  point  of  support  to  that  side 
towards  which  we  are  beginning  to  hM,  and  when 
the  basis  is  still  more  contracted  the  body  never 
remains  at  rest,  but  by  a  succession  of  actions  of  this 
kind,  often  too  minute  to  be  visible,  it  is  kept  in  a 
state  of  constant  vibration,  without  ever  attaining 
such  a  position  as  would  ^ve  it  any  degree  m 
positive  stability.  Thus  it  is  by  habit  that  the  art 
of  rope  dancers  and  balancers  is  attained. 

Sometimes,  however,  the  position  of  balancer  is 
not  so  difficult  to  be  preserved  as  it  appears,  the 
curvature  of  the  wire  in  contact  with  the  foot 
tending  materially  to  support  him. 

When  we  rise  from  a  chair,  we  first  bend  the 
body  forward  so  as  to  bring  the  centre  of  gravity 
over  the  feet  or  base,  and  then  we  lift  the  body  up. 

If  we  rise  too  soon,  that  is  before  the  body  is 
sufficiently  advanced,  we  fall  back  again.  A  man 
standing  with  his  heels  close  to  a  perpendicular  wall> 
cannot,  without  falling  forward,  bend  sufficiently  to 
pick  up  any  object  that  lies  before  him  on  the 
ground,  because  the  wall  prevents  him  firom 
throwing  part  of  his  body  backward  to  counter- 
balance the  head  and  arms  that  must  project 
forward.  A  man  little  versed  in  such  matters 
agreed  to  give  ten  guineas  for  permission  to  try  to 
possess  himself  thus  of  a  purse  of  twenty  laid 
oefore  him  on  the  ground,  of  course  he  lost  his 
money.  When  a  man  walks  at  a  moderate  rate  the 
centre  of  gravity  comes  alternately  over  each  foot, 
and  thus  when  two  persons  walk  together  they 
shake  each  other  unless  they  step  together. 

In  our  next  lecture  we  shall  commence  the 
consideration  of  the  Laws  of  Motion,  or  Dynamics* 
and  if  we  can  succeed  in  interesting  you,  we  hope 
to  be  able  to  point  out  how  these  laws  govern  we 
motion  of  every  object,  whether  it  be  a  grain  of 
sand,  a  piece  of  minute  mechanism,  or  a  revolving 
planet. 


LIVEEPOOL    OBSERVATOEY. 

Bates  of  Chronometers  on  Trial  for  Purchase  by  Shipowners  and  CaptainB  in 

the  Mercantile  Marine. 


To  the  Editor  of  the  Horologtcal  Journal, 

Dear  Sir, — Tlio  iuiprovoment  of  the  ordi- 
nary chronometer  balance  has  occupied  the 
attention  of  chronometer  makers  so  much 
during  the  past  twenty  years,  tliat  any  infor- 
mation which  has  a  tendency  to  show  its 
defects,  and  the  efficiency  of  improvements 


will,  I  think,  be  interesting  to  your  readers. 
It  has  for  a  long  time  past  been  known  that 
clironometers  with  the  ordinary  bsdance,  if 
compensated  for  50®  and  80®,  will  on  expo- 
sure to  20®  or  110°  lose  much  more  in  either 
of  the  latter,  than  in  the  former  tempera- 
tures. The  loss  in  such  extremes  is  generally 
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BO  large,  that  no  refined  means  of  testing 
are  required  to  detect  it.  For  the  practicid 
purposes  of  navigation  we  are,  however, 
more  immediately  interested  in  the  efficiency 
of  the  balance  for  those  temperatures  to 
which  ships  are  generalhr  exposed  at  sea. 
In  the  accompanying  Table  of  Eates  of 
Chronometers  on  Trial  for  the  five  weeks 
ending  December  7,  1861,  the  range  of  tem- 
perature, as  will  be  seen,  is  only  about  40^, 
and  in  order  to  show  the  efficiency  of  the 
balance  for  this  small  range,  I  have  had  re- 
course to  the  following  method. 

1. — "No  chronometer  has  been  taken  for 
this  Durpose  in  which  the  mean  daily  rates 
in  49^  and  89^  as  shown  in  colums  8  and  10, 
differ  from  each  other,  more  than  one 
second. 

2. — ^No  chronometer  has  been  taken  in 
which  the  rates  of  either  the  first  and  last,  or 
the  second  and  fourth  weeks  of  trial  in 
similar  temperatures  differ  j&om  each  other 
XDore  than  one  second. 

Of  the  sixty-two  chronometers  tested, 
there  are  twenty-two  which  come  within  the 
above-named  limits,  and  the  following  table 
shows  the  excess  of  gaining  rate  in  the 
mean,  over  that  in  the  two  extreme  tempe- 
ratures. 


No. 


ess 

of  Gaining 

Bate  in 

69  ,  over  the  mean 

8.  of* 

i^  and  89®. 

8. 

1 

—0 

•3» 

No. 

16 

1-2* 

2 

0- 

8* 

20 

1-2 

3 

0- 

7* 

22 

1-4 

4 

1 

0* 

23 

1-4 

5 

— 1- 

0* 

30 

1-6* 

6 

1- 

0 

33 

1-5* 

7 

0 

8 

36 

20 

8 

1 

0 

37 

20» 

9 

1 

0 

38 

21 

10 

1 

1 

43 

1-7 

11 

1 

•2* 

49 

2-4* 

The  eleven  marked  *  have  balances  oon- 

^  stracted  with  the  view  of  removing  the  ten- 

^.  dsncy  to  gain  in  the  middle  temperature. 

ji  "Ftam  this  trial,  there  appears  to  be  out  little 

t  advantage  gained  by  the  improved,  over  the 

^  ordinary  bedance  in  a  range  of  40®.    The 

jjlaw  of  variation  is  reversed  in  two  cases,  but 

f  the  imcertainty  appears  greater  in  the  new, 

;>tlian  in  the  old  construction.     It  is  very 

Itxemarkablo  that   the  two  extremes,    Nos. 

''IS  and  49,  have  the  same  description  of  ba- 

!|)aiioe,   and    bear  the  name    of   Ihe  same 

if^naker. 

j«  A  few  years  ago  I  tested  some  chrono- 
K  meters,  in  which  the  balances  were  opened  at 
••  %wo  Joints  90®  from  the  end  of  the  arm,  and 
S>  Co^iur  weights  used  instead  of  two,  and  the 
.^^endency  to  lose  at  the  two  extremes  was 
certainly  much  less  than  in  some  balances 

Msaed  in  the  ordinary  way  which  I  tried 

A€tk  them. 


In  the  preceding  Table,  the  order  of  ar- 
rangement is  that  of  greatest  difference  of 
daily  rate  between  any  two  of  the  five  weeks, 
but  the  quality  of  each  chronometer  may  be 
judged  of  still  frirther,  by  an  examination 
of  me  accuracy  with  which  it  returns  to  the 
same  rate  in  similar  temperatures.  A  large 
number  will  be  found  to  oe  almost  perfect  m 
this  respect,  and  this  shows  how  miportant 
it  is  to  attend  to  the  temperature,  as  a 
general  rule,  in  giving  the  rates  of  chrono- 
meters.   Tour's  very  truly, 

John  Habtituf. 


NoTis  to  ths  Tabls. 

Cdamns  1  and  2  contain  numbera  by  which  the 
Chronometen  may  be  identified. 

Columns  3  to  7  show  the  mean  dafly  rate  for  eadi 
of  the  five  weeks,  paining  when  no  sign  is  naed,  sod 
loting  when  the  —  sign  is  used  ;  the  range  of  tempe- 
rature is  giren  at  the  bottom  of  each  column. 

Column  6  is  the  mean  of  columns  3  and  7,  and 
column  9  the  mean  of  4  and  6. 

Column  10  shows  the  rate  In  the  bluest  tempe- 
rature. The  object  of  this  arrangement  is  to  separate, 
as  far  as  possible,  the  irregularity  of  perfonnaace  due 
to  change  of  temperature  firom  that  arriting  from 
other  causes. 

Colunmj  11  shows  the  greatest  change  of  rata 
between  an^  two  weeks  frmn  all  causes  of  irrcou* 
larity  oombmed  ;  and  column  18  that  portion  which  Is 
due  to  change  of  temperature. 

Column  13  shows  the  mean  of  the  fire  extreme 
differences  between  any  two  dajrs  of  each  week  ;  by 
the  numbers  in  this  column  the  steadiness  of  daOy  rata 
may  be  seen* 


GBEAT  EXHIBITION,  1862. 

7b  the  EHior  ofikt  HorohgicalJoMniaL 

Sir, — ^For  the  information  of  the  Exhibitoft 
in  Glass  15, 1  beg  to  state  that  the  Oommittee 
have  entered  into  a  contract  for  the  whole  of 
the  coimters. 

These  are  to  be  strongly  made,  and  of  an 
uniform  height  of  3  feet  from  the  floor. 

Exhibitors  will  be  charged  at  a  rato  at 
One  aliillW  per  foot  superficial,  and  each 
will  be  at  liberty  to  cut  away  any  portions  of 
the  space  he  occupies  in  order  to  suit  the 
requirements  of  his  particular  articles.  The 
supports  wiU  also  be  left  unfixed  so  as  not 
to  mtorfere  with  the  convenience  of  the 
several  exhibitors. 

llie  Committee  have  also  ordered  the 
erection  of  wall  spaoe  subject  to  the  oontrol 
of  the  Superintendent,  Mr.  Leighton,  for 
which  a  pro  ratd  charge  will  be  made. 

The  contractors  have  engaged  to  complete 
the  whole  on  or  before  the  29th  instant. 

Tour's  respectfully, 

Joim  Benhett, 

March  80th.       Oiairmm  ofExhihUore  OwMMMtf. 


TBX  BOXOLOSIOU  JOOKUL. 


EaUATION  OF  TIME   TABIE 

FoK  APBIL,  1662. 


At 

irpiiBPriro™. 

MlUltoB. 

D»y 

D*T 

DUbnaae 

olttu 

■e-." 

•S?-.- 

Via. 

Mimlli 

to 

OiwHott 

"3: 

m.    B. 

a. 

m.    (. 

TueB.. 

8  5800 

0-753 

3  58-05 

Wed.. 

8  39-94 

0-748 

3  39-98 

ThuTB. 

8  21-99 

0-742 

3  22-OS 

Frid.. 

3     4-18 

0-736 

S    4-21 

Sttt... 

2  46-51 

0-729 

2  46-54 

Sim... 

2  29-01 

0-721 

2  29' M 

Mon.. 

2  11-70 

0-713 

2  11-72 

Tues.. 

1  54-59 

0-704 

1  54-62 

Wed.. 

1  37-70 

0-694 

1  87-72 

Thun. 

1  21-05 

0-683 

1  21-07 

Fri... 

1     4-65 

0-673 

1     4-66 

Sat... 

0  48-53 

0-659 

0  48-53 

Sun... 

0  32-70 

0-646 

0  32-70 

Mod.. 

0  17-20 

0-632 

0  17-20 

Tues.. 

0     204 
0  12-77 

0-617 

0    2-04 

Wed.. 

0-601 

0  12-77 

ThuPB. 

0  27-21 

0-586 

0  27-21 

Frid.. 

0  41-24 

0-568 

0  41  ■» 

Sat... 

0  64-86 

0-660 

0  54-87 

Sim 

20 

1     8-06 

0-532 

1     808 

Mon" 

21 

1  20-82 

0-618 

1  20-81 

Tues.. 

22 

1  33-12 

0-498 

1  33-14 

Wed.. 

23 

1  44-96 

0-473 

I  44-97 

ThuTB. 

24 

1  56-31 

0-458 

1  66 -M 

Fri... 

25 

2     7-17 

0-432 

2    7-W 

Sat... 

26 

2  17-54 

0-411 

2  17-S6 

Sun... 

27 

2  27-40 

0-390 

2  27  ti 

Mon.. 

28 

2  36-75 

0-368 

2  36-77 

Tues. . 

29 

2  45-58 

0-346 

2  46-M 

Wed.. 

30 

2  63-89 

0-324 

2  53-90 

TO  COSRESPONDErrrS,  tt. 

N3.— All  AdTcrtiiemeiits  to  be  luvtcd  ii  At 
Jonnial  miut  be  foimrded  to  W.  Hjblof,  Hvwin 
Secretu7,  at  the  Office  39,  Nrattumptoa  Squi^  Ku 
befoie  tfao  23d  of  the  Mouth. 


It/or  AU  JMrmalAoM  U  J- 
drtMitd  to  tilt  Editor,  at  At  Qffiet,  85,  Honhnf 
ton  SqnflRi,  ClerkenwelL 


Moil.  KBWBAm.,   u 


LondOQ :  Prialtd  for  TBI  BuruB  HoBoLOOicut  laimn 
bj  P,  M*oDOK»ui,  M,  GreU  BottoD  Straet,  CInktnA 
ud  Fubliihed  b;  KluT  &  Co.,  SI,  PktnsaUcr  Ro*. 
■d  >t  Ib«  fOllSvtBI  Viict 
1.  RubbOBe-pluwrSuim 
-■  Griiutuw,  iw,G«iR*- 
LowtbR.  RFd  U» 
B.  J.T1 


I    MnUcr,'    Kinc-iuni,  'sobo'; 


ini,     BOBOi     K.    J.TbmMK 

>>K>,    PrCKot,    ^-BTiibirr ;  L 

" ■"-■"- TWm-rtwi;  111   ■ 

Bookirilm  ia 


MAT  If  lMI-1 


THK  HOBOLOOIOAL  JOUBNAL, 


BB 


THE   BRITISH   HOROLOGICAL   INSTITUTE. 


THE  ANNUAL  DINNEB. 

(,C<mtiMued  Jirom  page  91.) 


Mr.  B.  D.  JoBHBOir.-^My  Lord  VbycT  and 
Qentlemeiiy  I  be^  yoa  to  beliere  that  I  am  ex- 
eeediBffly  nncere  in  retaniiiig  thanka  for  mv  share 
of  the  nononr  of  this  toast.    This  is  not  the  first 
occasion  upon  which  I  hare  had  the  privilege  of 
reroonding  to  the  health  of  the  officers  of  the 
Bntiih  llbrologioal  Institute.     I  have  heard  a 
gentleman  of  considerable  power  of  thought  and 
of  no  mean  eloquence  assert  that  ^  it  was  em- 
barrassing to  reply  repeatedly  to  the  same  toast." 
I  could  readily  understand  such  embarrassment  if 
the  interest  m  the  subject  matter  of  the  toast 
were  limitedy  but  such  is  not  the  case  with  me. 
My  interest  in  the  British  Horological  Institute 
is  unbounded;   it  grows  with  its  g^wth,  and 
strengUiens  with  its  strength.    Tear  b;^  year  the 
Institute  affords  me  additional  proof  of  its  useful- 
ness. Year  by  year  I  see  sufficient  cause  to  beliere 
that  it  represents  a  former  social  want  supplied. 
A  scientific  onussion  obliterated.    Tear  b^  year  I 
see  it  patronized  by  men  whose  position  m  their 
respectiye  sciences  would  alone  shed  lustre  on  an 
institution  which  had  less  claims  on  the  suffrages 
of  society  than  the  British  Horological  Institute. 
Tear  by  year  I  see  it  extend  its  useftdness,  and 
absorb  within  its  numbers  men  whom  I  belieye 
ahould  be  credited  instead  of  blamed  for  their 
absence,  inasmuch  as  that  absence   represents 
the  careful  abstaining  of  Englishmen  before  they 
touch  what  at  first    sic^ht  appear   to  be  new- 
fimgled  ideas.      I  say  tnat  instead  of  blaming 
them  we  should  praise  them  for  their  caution ; 
because,  in  a  g^ood  cause,  haying  once  obtained 
their    support,   coming,   as  it  always    will   do, 
from  matured  deliberation,  we  run  no  risk  of 
afterwards  losing  them  through  caprice.    These 
anniyersaries  are    times  when  it  may  be  per- 
mitted  to  a  speaker  to  indulge  in  a  little  retro- 
spect.   I  daim  that  privilege  to-night,  because  in 
all  Uiat'  has  appeared  in  the  past  there  are  sub- 
jects of  congratulation.     Dunng  the  past  year 
we  have  had  some,  although  not  a  very  large,  in- 
ertase  of  numbers.    That  smallness  of  increase 
should  not  be  wondered  at  considering  the  present 
depression  of  the  horological  trades.    But  al- 
though we  do  not  depend  upon  the  munifidence  of 
the  few,  but  rather  upon  the  mites  of  the  many,  we 
do  not  find  that  those  mites  are  falling  off.  I  think 
that  all  the  experiences  of  the  past  year  are  sub- 
jects of  congratulation.  We  are  now  recognized  in 
liigh  places,  and  in  some  places  where  we  doubted 
the  sincerity  of  the   recognition,  we  have  had 
practical  proof  that  the  former  standing  aloof  was 
not  for  the  purpose  of  fobbing  off  an  application, 
but  was  the  result  of  a  philosophical  douot  of  the 
soundness  of  our  position.    During  the  past  jear 
the  Institute  has  achieved  what  I  believe  no  mdi- 
yidual  influence  could  have  effected  in  Clerken- 
weU,  namdy,  the  bringing  about  of  the  great 
result  that  we  are  now  m  constant  receipt  of 
electrical  signals  for  determiniDg  timoi  s^nt  under 


the  guarantee  of  the  Astronomer  Boyal  daily. 
(Gheers.)  It  was  simposed  by  many  that  me 
acquiescence  of  the  Lords  of  the  Admiralty  in 
our  petition  to  them  for  any  specimens  Uiey 
might  possess  of  horological  curiosity  was  merdj 
to  get  rid  of  the  petition  by  accepting  its  prayer, 
when  it  wm  known  that  they  had  nothing  to  j^e« 
It  is  true  they  did  at  first  give  but  one  single 
specimen,  but  we  did  not  despair,  although  out- 
siders did.  We  have  had  cause  to  congratulate 
ourselves  that  we  did  not  allow  ourMlyes  to 
despond.  We  have  since  found  that  their  lord- 
ships have  admitted  the  daim  of  the  Museum  of 
the  British  Horological  Institute,  and  have 
gratuitously  sent  us  for  deposit  some  andenft 
specimens  of  the  horological  art.  I  think,  gentle- 
men, that  I  have  said  quite  enough  to  express  my 
own  feelings,  and  I  am  sure  that  every  one  of  the 
members  of  the  Institute  coincides  in  those 
opinioDs  with  me.  On  behalf  of  the  officers  of 
the  British  Horological  Institute  allow  me  to 
tender  you  my  very  sincere  thanks. 

Mr.  E.  D.  JoBNBOH  again  rose,  and  said — My 
Lord  Mayor  and  Gentlemen,  I  have  had  a  special 
privilege  conferred  upon  me  by  the  Oommittee. 
I  say  '^  privilege,"  because  I  Imow  of  no  social 
pleasure  greater  than  that  of  the  opportunity  of 
bearing  t^timony  to  the  merits  of  deserving  men. 
Ton  have  just  responded  to  a  toast  with  such  a 
degree  of  cordiality  as  those  most  interested  in  it 
could  desire ;  but  I  cannot  help  comparins^  the 
merits  of  those  whom  you  have  praisea  with  the 
merits  of  lum  whose  h^lth  I  am  about  to  pnqpose 
to  you.    Tou   have  just,   with  great  Bineerity, 
drank  the  health  of  the  President,  Yice-Plresi^ 
denU,  and  Council  of  the  Institute.    The  presi- 
dential chair  of  an  Institution  like  this  derives  a 
considerable  portion  of  its  importance  and  digni^ 
from  the  duuracter  and  bearing  of  the  men  who 
fill  it.    We  have  a  splendid  instance  of  that  faefc 
in  ti^e  person  of  Mr.  Valentine  Knight.    The 
vice-presidential  chairs  on  the  contrary  are  sup- 
posea  to  devate  and  to  honour  those  who  fill  them, 
and  therefore  bdng  one  of  those  officers  I  will 
\  say  no  more  about  that.    But  the  position  they 
all  hold  in  reference  to  another  officer  can  only 
I  be  brought  to  your  minds  by  a  simile.    Suppose  a 
I  number  of  gentlemen  agreed  to  go  on  a  special 
;  pic-nic,  towurds  which  each  should  contribute  his 
j  share  of  the  viands.    It  irill  be  no  strong  effort 
I  of  fancy  to  suppose  them  such  complete  bachdoFS 
that  they  had  forgotten  to  proride  a  cook  to  cook 
their  meals.    Is  it  not  evident  that  a  cook  alone 
could  rescue  such  a  feast  from  absolute  barbarism  ? 
That  is  exactly  the  position  in  which  the  Horo- 
logical Institute  stands  with  rsjnurd  to  its  Hoiuxrarj 
Secretary.    The  President,  Vice-President,  and 
Council  depend  entirely  for  the  effidenqr  of  the 
Institute  upon  the   effidency  of  its  cook*  the 
secretaxy.    To  him  alone  is  the  eredit  due  of 
bringing  into  shape  imd  use  our  ouditJ^  Im^ 
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THE  WaiOtMStiili   S6VBIAL. 
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alBOrt  My  iltti  afl  vludi  radi  ABMioenlioB  M  tiuft 
effect  it  sttribotflUe  to  Uiezfertioiit.  Neir,we 
paitkolArly  bappj  in  haTing  ieeared   tkt 

riees  €i  fodi  a  leereUry  iD  the  gestlemaa 

wboie  bodth  I  am  aboat  to  aik  jroa  to  drink, 
v^ioie  liroad  and  comprehemiTe  knowledge  of  the 
borob>gical  art  ii  eqaaOed  onlj  by  hii  mdfiitry, 
Mii  botli  thaae  qMlilini  are  am^HUMd  by  hit  leal 
bi  BMkfes  tbem  iiAiariient  to  tbo  intereaH  of 
tbk  cteAnii  Inatitalo.  GentlemcB,  I  eoald 
■Mak  inrn  kmg  tiao  vfaile  toodiing  the  BMrita 
efovfrtod,  Mr.Biilop;  but  to  great  are  the 
wUeb  he  lenden  to  w  that  I  fcnreaUy 


hope  that  he  aqr  lire  nanr  yean  to  bcoellt  it.  i 
Imal  that  he  may  bare  bealth  to  maintam  and 
if  liaatiw  to  eootiane  the  lerrioet  be  it  now 


Mr.  Qimm^Uj  Laid 

id  CKIItjeiMB*    It 

to  the  toaat  in  thevmyit 
tbuk  Mr.  Bcmwtt  far  the 
wIdcIi  he  propoMd  the  toasts 
far  the  manner  in  vbidi 

Ita  LoiD  Matob. 
to  prtpeta  which  woild  realftf 

notiee^  mid  that  m,  *The* 

ManolMtnenof  Eng**-^" 

impoeiaBt  matter;  tot  1  _ 

making  ean  be  earried  on  adrantegeeotlybi  Elf. 


cTtho  Welch 
Kov  thai  it  A  Toy 


The  toaet  wm  diank  with  jpneat  i^^aoae. 

Mr.  HttLOP^p-My  Lord  ifimir  and  Gentkmen, 
I  h9g  to  thank  Mr.  Johnaon  ur  the  rery  compli- 
mentary  rcmarkt  he  bat  made  in  propoefaig  the 
leactf  attd  yon  to  the  cordial  manner  in  wluA  yon 
hi?e  retionded  to  it.  I  am  not  able  to  vppij  to 
myielf  all  that  Mr.  JcAnaon  bat  been  kind  enongb 
to  wKj  about  me;  biiDt  I  ihenld  be  goilty  of  affecte- 
HoBifl  did  not  oonfem  that  the  dtttieaofyonr 
henoffmry  teeretary  are  tomewbat  anetoati  and  I 
ttdnk  I  mqr  ebdm  for  myaelf  that  I  bare  peHbrmed 
them  to  the  bettof  my  ability.  My  own  feeling 
iHth  rMurd  to  the  Inititate  i^  that  it  is  an  indit- 
femable  meana  for  derating  oor  art.  In  {firing 
my  time  to  it  I  baTO  been  merely  endeaTOonn^  to 
toirard  my  TiewB,  and  yoon  also,  of  what  I  bdiere 
to  be  mott  eondacire  to  the  proeperity  ^  watch 
makert.  It  wonld  be  vnHtting  in  me  to  attempt 
to  maken  long  ipeeoh  nnon  aoch  an  occation  at 
flik  Bomethlng  wat  aaid  by  Mr.  Johnton  about 
the  aeeretaiy  braig  a  eook;  at  all  erenta,  Ibare 
Bot  eooked  your  acooimtt.  I  haTe  got  a  few  tnb- 
iei^rtlon  CMrdt  here,  wUoh  I  will  read  to  the 
ttMetOMr. 

IfrTHiclop  then  read  the  Utt  of  donations  in- 
eMed  in  our  joomal  for  March. 

Mr.  Bsmnen  taid»  that  he  felt  rnndi  mtittotlon 
hi  b^g  entratted  by  the  Lord  Mayor  to  propoee 
Ae  next  toatt.  He  need  not  remmd  that  atKm- 
V^  of  the  drenmataneea  that  broogbt  the  Horo- 
ledcal  Society  into  ezitteiiee.  The  improvement 
eromrwatdi  and  dock  mamifitctnret  demanded  the 
beet  eitott  of  an  aawdation  of  the  mott  eminent 
tteduuddant;  theydetenninedtoertabliBhperiodi- 
cd  flteiMiiont  bearing  on  the  art  and  aaoioe  of 
horolegy ;  they  determined  too^  to  take  adTantage 
cf  ^  willingnetc  of  certain  able  men  to  ddiTer  a 
ttraiie  of  leetnres ;  bnt  the  moat  important  step 
fkaij  bad  taken  wat  the  establidmient  of  an  horo- 
logfedjomnd.  He  had  the  honocor  then  to  pro- 
poee the  bedth  of  a  gebtkman  to  whose  ability  they 
were  inddited  to  the  snperintendenoe  of  this 
^dbable  recosd  of  the  Soeiety't  praoeedings.  For 
Us  casdol  sdection  Dram  the  diseossions  and  the 
lectnre%  they  owed  to  him  a  debt  of  gratitude 
wbidi  with  one  aeoord»  be  fdt  quite  sure  they 
wmild  be  most  ready  to  pay.  And,  theretoe,  it 
was  with  thte  highest  satisfaction  it  fSdl  to  bis  lot  to 
Mopoee  the  bealth  of  the  editor  Mr.  Gordon,  who 
ftitherto^  and  to  a  considerable  peiiod.  had  rendered 
Us  ssTfiees  gfatdteody. 

The  toAst  was  drank  irith  Appkuse, 


knd^  or  whether  it  is  to  begi¥aa  «p  to 
is  A  solyeet  that  we  dm^ld  hardly  like  to 
upon  the  present  oeeadon,  Imt  it  la  €»e  ftat 
notaUogrtherbeaToidad.  Wha*nrethe 
of  that  qucatioB?  First  eT  aD,  the  Bluish msa- 
ntotnrer  delights  in  makipg  n  Teiy  foed  astidc 
The  Sn^iidi  diaractcr  leqjdieA  &t  Xi^U 
watchea  dionld  be  coed  onea.  la  it 

A  rery  good  watch  at  as  smaQ  m 

arenumin  ^aoes  wbere^  perhafs^  cnsifnemii 
considered  a  moreisiportaBt  rliicwt  thsBfasfiky? 
I  am  afraid  that  oor  natioimliieeeasity  temskss 
good  artide  win  prerent  us  coaspetiBg  with  thw 
mskm  irhn  rrprrt  nnlj  pirn  ami  mil  inalilj  I 
do  not  know  how  that  diffleal^  k  to  be  got  em; 
As  an  Enriiahman,  I  wonld  rauer  aagr  let «  SMB. 
tain  our  dianieter  for  a  good  artioe^  beesmi^  I 
beHefe  that  in  watebmakiii^  aaineTenfthngdK 
truth  is  strong  and  will  pr^Ail,  end  notmqg  it  of  s) 

much  importance  as  tmthfliliiesa  in  A  wato.  The 
tot  of  your  being  able  ahrATs  todepead  upoijmr 
WAtch  giTcs  Talue  to  it  to  h^end  the  saviiqr  ^* 
few  ihiDhigsm  the  cost  WdD^perhsois^toatiM 
dieapnem  may  go  AgAinst  the  JSiiri&h  auunto- 
turer;  but  in  the  long  run  the  truwAdacmof  As 
ArtidewiUprerail;  andltfaeretovhoporwhsleicr 
may  be  the  result,  that  at  all  erents  we  thdlaot 
giro  up  our  desire  and  ambMon  tomakeagod 
watdL  In  propodng  the  tcast  I  bstenowtiK 
honour  of  oitoing  to  yon  I  wish  it  to  be  mdentod 
as  my  opinion,  that  no  prospeilty  eanlsstkaK 
which  is  not  based  on  honeatynttd  truth.  Ibcgto 
associate  witii  the  toast  the  name  eT  Mr.  FiodriML 

The  toast  was  drank  with  load  aiq[diiiise. 

The  LoBD  MATon« — ^I  haire  now  to  proposs  • 
toast  of  great  importance,  and  that  ia  in  reienaci 
to  what  tne  watcn  and  dock  mAkersnaay  dodlk 
forthcoming  Intermitiond  Elzbihitioii.  II  h  cf 
Tast  importance  to  ereiy  one  who  rekices  in  ^ 
name  of  an  EiyKshman,  that  upon  thnt  oicmmt 
Engfish  tdent  may  be  fblhr  TindMAled.  Ibeft» 
assodace  the  name  of  Mr.  Bennett  with  the  tout 
I  know  thAt  he  baa  a  rig^t  feeling  about  tkN 
things,  end  thAt  be  will  get  up  And  stAte  to  hiiHcK 
And  CYcry  one  in  this  room,  that  he  meeli^ 
coming  event  with  confidence.  I  snppese  tfaitk 
win  teU  you,  what  will  be  Apphoided^o^gkit 
tins  room,  thAt  he  bdioTes  thet  After  it  is  onr  tke 
ClerkenweU  peo^e  will  bATO  oocAsi^m  to  SAy  to  caA 
other,  '^Welt  we  got  on  Terr  well  At  the  GM 
Exhibition.'' 

Mr.BninnBTT  inreply  totbetonatof  proifcritT 
to  the  cominf^  erent,  sMd — ^My  Lord  Mayer  m 
Gentiemen,  it  ia  due  to  the  important  bfancki' 
manutoture^  with  tbesuoeesaoff  wyehAtthei^ 
proachingesdubiton  you  hnre  dono  me  tiMhoo*' 


llAf  i.ises.] 


THE  HOItOLDaiCAL   JOUBN^L. 


m 


to  connect  mj  name,  that  I  should  speak  of  it  in 
terms  of  confidence  and  hope.    Inoeed,  to  the 
interest  I  took  in  the  Great  Exhibition  of  1851, 
and  to  the  time  I  have  deroted  during  the  last  ten 
years  to  render  the  lesson  it  affbrdeaconduciye  to 
the  interests  of  the  watch  manufacture,  I  maj 
attribute  the  fret^  duty  I  have  been  called  upon 
to  perform  as  Chairman  of  the  Watch  and  Clock 
Department  of  the  Great  Exhibition  of  1862. 
The  building    is  indeed    a    mighty    mass.    Its 
external  aspect  does  not  strike  us  m  any  degree 
as  being  so  imposing  as  the  Napoleonic  structure 
erected  for  a  similar  purpose  in  the  Champs  Ebfsiei; 
but  within,  we  shall  fmd  a  bright  light,  ample 
breadUi  of  space,  and  a  magnificent  genend  effect. 
As  watch  makers  we  are  bound  to  consider  how  far 
its  results  wUl  be  found  beneficial  to  our  particular 
trade.    This  is  the  very  question  I  brought  before 
the  Society  of  Arts  in  1851.  I  remt  that  the  sub- 
ject was  then  treated  so  lij'htly  that  Mr.  VuUiamy 
declared  the  forei^  wateb  to  be  only  a  toy  from 
which  we  had  nothmg  to  fear,  and  there  are  great 
men  even  now  who  are  ready  to  echo  his  words.  Can 
this  be  a  right  yiew  of  the  matter  when  we  know 
that  the  foreign  clocks  and  watches  imported  into 
this  country  in  1850  amounted  in  yalue  to  £174,000, 
and  that  in  1860  the  yalue  of  those  imported  had 
increased  to  £565,000,   independent  of  an  in- 
calculable number  brought  oyer  by  priyate  in- 
dividuals ?    Is  it  not  our  wisest  course  to  reflect 
on  the  serious  character  of  the  lesson  these  exhi- 
bitions afford,  when  we  find  that  our  manufacture 
is  decreasing,  whilst  that  of  our  riyals  is  increas- 
ing most  oyerwhelmiugly  ?    I  haye  always  pro- 
tested against  the  necessity  of  such  a  dechne  and 
fall,  if  we  will  but  be  alive  to  the  best  means  of 
improvement.    Is  it  credible  that  in  the  land  in 
which  George  Graham  produced  a  perfect  astro- 
nomical dock  one  hundred  and  fifty  years  a^o — 
where  Hurison  laid  down  the  main  principles 
of  the  marine  chronometer  above  a  century  ago— 
which  iostrument,  within  fifty  years  afterwards, 
was  brought  to  perfection  by  Tom  Eamshaw,  the 
greatest  horologist,  perhaps,  who  eyer  lived — is  it 
credible,  I  saj,  that  m  such  a  countiy  we  should 
allow  a  rapid  decline  of  English  watch  making 
to  go  on  ?    The  Astronomer  Boyal  has  told  me 
that  for  all  practical  purposes  the  cnronometer  was 
beyond  the  need  of  further  improvement  in  per- 
formance.   As  to  price,  I  would  undertake,  within 
a  week,  to  supply  five  hundred  of  the  finest  chro- 
nometers, thoroughly  tried  at  one-third  the  price 
which  my  gprandfather  charged  for  the  same  kind 
of  instrumeDt.    If,  then,  the  highest  quality  is 
consistent  with  so  large  a  reduction  of  price  in 
the  chronometer,  why  is  not  a  similar  decrease  in 
the  price  of  the  best  i)ocket  watch  also  possible? 
We  luiow  that  the  price  determines  the  amount 
of  the  sale.    We  live  in  the  days  of  free  trade. 
This  Exhibition  will  not  only  be  a  lesson  to  us  but 
to  the  public  also.    We  have  sent  out  a  challenge 
to  all  the  world  to  come  to  the  World's  Fair. 
There  Uiey  will  jud^e  for  themselves  of  the  merits 
of  the  various  articles  exhibited,  an^  cheapness 
will  be  as  much  an  element  of  success  with  Uie 
exhibitor  as   quality.    We  must  show  the  im- 
provement we  have  made  in  comparison  with  our 
rivals.    Our  failures,  as  well  as  our  successes,  must 
be  mafttelly  looked  at»  and  their  causes  must  be 


searched  out.  We  cannot  blink  the  fact  that  the 
j[uestion,  ^  What  to  make/*  must  be  followed  by  the 
mquiry,  «'How  to  make  it  ?"  The  right  solution 
of  these  queries  will  determine  the  measure  of  our 
success.  What  that  may  be  will  soon  be  seen. 
The  Lord  Mayor  has  expressed  a  wish  that  I  may 
be  able  to  sp^  with  confidence  of  my  expectation 
of  the  results  of  the  comiuff  Exhibitipn. 
Gentlemen,  I  hope  for  the  best.  I  belieye  that  we 
have  made  pro^^^ess  during  the  last  ten  years.  I 
think  that  tne  rising  generation  of  ClerkenweUen 
are  a  more  thoughtfm  race  than  the  past.  They 
know  that  the  world  of  buyers  will  have  thw 
watches  flat  and  beautiful  in  appearance,iu  well  aa 
trustworthy  in  execution.  The  best  watch  for  ^ 
least  money  is  the  thing  required  for  the  market) 
and  if  we  succeed  in  producins^  it  we  shall  not  onW 
satisfy  the  consumer,  but  at  the  same  time  bene^t 
the  producer.  Master  and  man  will  reap  the 
harvest  together.  Our  trade  will  again  flourisiL 
and  the  result  of  the  forthcoming  magnificeM 
Exhibition  wiU  be  a  great  moral  g<^  and  a  rait 
social  blessing  to  the  community. 

Mr.  John  jonbs.— -My  Lord  Mayor  and  Gentle- 
men. At  this  late  hour  it  is  desurable  that  we 
should  pass  as  rapidly  as  possible  through  tke 
remaining  buoness  of  the  eyening.  Thei  toast  I 
have  to  propose  is  the  h^th  of  the  Fordgn  Watch- 
makers. We  meet  to-night  under  the  ausf^ses  of 
the  British  Horological  Institute,  an  assodatum 
of  a  most  expanaye  character,  which,  however 
humbly  it  majr  have  commenced  is  now  world-wide 
in  its  reputation  and  in  the  benefits  it  oonfiarg. 
The  Horological  Institute  is  not  excludvely  Britasli, 
but  it  is  the  institute  of  its  kind  for  all  men.  The 
foreign  manu&cturers  I  confess  have  somewhat  of 
antagonism  to  the  British;  but  when  they  enter 
the  British  Horological  Institute,  that  antagooim 
yanishes.  Outdde  we  are  en^pged  in  the  pnnuit  of 
money,  and  of  what  money  bnnp,  namely  fame  and 
distinction;  the  distinction  which  the  world  gives 
us;  but  within  we  are  worshippers  before  the 
throne  of  nature's  mysteries ;  there,  we  all  forget 
the  distinctions  of  society,  the  distinction  between 
natives  and  foreigners  in  the  presence  of  the 
august  majesty  of  Nature.  Gentiemen,  we  must 
not  say  anything  against  the  foreign  watchmakers ; 
had  it  not  been  for  them  Clerkenwell  would  not 
have  been  so  filled,  as  it  now  is  with  watch- 
makers ;  men  who  were  oppressed  in  foreign  na- 
tions by  arbitrary  rule,  found  an  asylum  in  Eng- 
land, and  brought  their  knowledge  and  wit  wiu 
them  there.  Although  they  bnraght  their  trade 
with  them  they  got  here  real  advantages  i^ch 
despotism  could  never  have  given  them.  I  qv^ 
a^e  with  Mr.  Frodsham  that  in  their  own  «bim- 
tnes  they  are  not  equal  to  the  Eigllsh  watdi- 
makers.  My  brother  tradesmen  wiuadmii  that 
foreign  watcnmakers  do  pursue  very  honourably 
every  branch  of  the  horological  art.  The  forei^ 
watcnmaker  knows  that  the  world  b  his  to  inhent, 
and  that  he  can  go  where  he  pleases.  Therefore^ 
when  I  see  a  foreigner  come  to  this  country  to 
pursue  his  art,  I  fed  that  that  man  is  a  man  of 
mark,  for  unlen  he  had  been  so,  he  would  not  thus 
have  left  his  home  unless  it  be  occasionally;  it 
will  always  be  found  that  they  have  left  their 
homes  for  this  reason.  I  welcome  them  to  the 
Horological  Institnte  ai  brethren,  oo-opeqUjng 
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finr  the  general  adyanoement  of  the  art.  I  recollect 
reading  of  a  great  man  who  was  represented  as 
being  yery  condescending  in  going  into  workmen^s 
shops.  Gentlemen,  in  our  worktops,  the  princi- 
ples of  nature  which  are  godlike,  are  the  prindples 
with  which  we  are  conversant;  and,  with  these, 
both  the  foreign  and  native  workmen  are  familar. 

The  toast  was  drank  with  applause. 

Mr.  LunasB,  in  replying  to  it  said,  My  Lord 
Ma^or  and  Gtotlemen.  I  feel  it  to  be  rather 
a  difficult  task  to  respond  to  the  kind  toast  which 
you  have  just  drank  of  the  health  of  the  Foreign 
Watchnuikers.  We  very  humbly  thank  you  for 
your  kind  observations  which  will  induce  us  in 
fhture  the  better  to  deserve  your  honourable  notice 
of  us.  Our  watches  and  clocks  have  been  duly 
appreciated  here,  not  onlv  our  cheapest  watches,  for 
the  making  of  which  we  nave  a  reputation,  but  also 
for  our  more  elaborate  work.  Gentlemen,  you  will 
excuse  me  saying  more  as  I  am  not  well  acouainted 
with  yonr^anguage.  I  can  assure  you  that  I  repre- 
sent the  feelings  of  the  foreign  watchmakers  wnen 
I  say  that  we  are  deeply  grat^ul  for  the  patronage 
and  appredation  of  the  English  horologists. 

Mr.  S.  jAOKaoif,  in  propoang  the  health  of 
the  Viators,  coupled  witn  tne  name  of  Professor 
Tennantysaid,  I  teelmvself  much  in  the  position  of 
counsel  who,  preparea  to  advocate  a  cause,  on 
arriving  in  comrt,  is  called  upon  suddenly  to  take 
up  a  different  brief.  Our  right  honourable 
Ctuurman  himself  has  introduced  to  vou  in  fitting 
tenns  the  toast  of  Horol(M;y  at  the  Exnibition  with 
which  the  Committee  had  done  me  the  honour  to 
entrust  me.  80  the  premeditated  eloquence 
I  was  charged  with,  you  will  please  to  take  for 
granted.  At  this  late  hour,  I  wisn  briefly,  to  record, 
on  behalf  of  the  Institute,  the  membcors'  sense  of 
the  gracious  presence  of  gentiemen  distinguished 
in  kmdred  science,  as  well  as  that  of  others  who 
hare  honoured  our  social  gathering  to  night,  and 


to  express  the  hope  that  our  assodation  may 
continue  to  enjoy  their  esteem  and  sodety. 

Before  sitting  down  allow  me  to  advort  by  a 
word  or  two  to  the  coming  Exhibition.  The  impor- 
taut  prindples  of  representative  election  carried 
out  by  the  Royal  Comxnisdoners  in  the  appomtment 
of  committees,  jurors,  Sec,  have  assured  as 
far  as  possible  that  wluch  is  dear  to  En^^ishmen, 
Fair  play.  It  will  be  a  competitive  trial,  and 
must  be  so  regarded.  Let  us  hope  all  engaged 
will  do  their  b^  to  maintain  the  credit  of  Britidi 
Horology,  and  that  we  may  on  the  day  of  kial 
obtain  a  verdict  of  success. 

The  toast  was  received  with  arolause. 

Professor  Tennant  : — My  Lord  Mayor  and 
Gentlemen.  I  will  only  express  my  thanks  to 
you  for  permitting  me  as  a  stranger  to  come 
lunongst  you  this  evening.  On  a  previous  occa- 
sion I  had  the  good  fortune  to  be  present  at  one 
of  these  interesting  gatherings  of  the  Institute^ 
and  I  feel  happy  at  being  a  guest  on  the  present 
occasion. 

The  Lord  Mayor  proposed  *<  The  Presi^"  coupled 
with  the  health  of  Mr.  Farmer. 

Mr.  Farkbr  returned  thai^  and  begged  leave 
to  propose  as  a  toast  prosperity  to  theiocafitjii 
which  the  Institute  was  dtuated — CleriEenvcIl, 
connected  as  it  was  with  the  names  of  the  Lori 
Mayor,  and  of  the  senior  diurchwazden  of  the 
dismct,  Mr.  Wright,  who  was  formerly  an  ap- 
prentice of  the  Right  Honourable  the  Lord  Mt/w, 
then  in  the  chair. 

The  toast  was  drank  with  applaose,  sad  ww 
acknowledged  in  a  neat  and  able  speech  bf  Ifr. 
Churchwarden  Wright. 

The  Lord  Mayor  having  proposed  «  The  Ladies^" 
at  the  same  time  making  special  mention  of  the 
vocal  services  rendered  during  the  eyenii^  bvMn. 
Cooper  and  Miss  Howard.  The  toast  was  ddt 
honoured,  and  the  proceedings  ^ — '     *  ' 


MECHANICS. 
Fourth  Lecture  delivered  to  the  British  Horologigal  Instittjtis. 
By  W.  Hislop,  Esq.,  F.B.A.S.,  Hon.  Sbc. 
December  dlst,  1861. 

(^Continued  from  page  91.) 


Dynamics  is  that  branch  of  mechanics  by  which 
we  investigate  and  compute  the  action  of  solid  bodies 
upon  each  other  when  the  result  of  that  action  is 
motion.  Motion  is  a  simple  idea.  One  of  the 
andent  philosophers  when  asked  to  define  it, 
walked  across  the  room,  and  said  "You.  see  it, 
but  what  it  is  I  cannot  tell  you.''  In  conformity 
however  with  established  usage,  I  may  define  it  to 
be  that  state  in  which  a  body  is  when  passing 
from  one  point  of  space  to  another. 

K  there  be^  anything  which  does  not  need  proof 
of  existence  it  might  be  supposed  to  be  simple 
motion,  a  thing  never  absent  nrom  one  moment  of 
the  waking  perceptions,  nor  even  from  our  dreams. 


Its  existence  however  has  been  denied  or  s 
reported  to  have  been  denied  by  Yarions  of  tk 
Greek  Sophists.  According  to  Sextns  Empakm, 
Diodorus  sumamed  Cronus,  a  Cariaa  dispronA 
the  existence  of  motion  as  follows: 

*<  If  matter  moves  it  is  either  in  the  plsfleis 
which  it  is  or  the  place  in  which  it  is  not;  bat  it 
cannot  move  in  the  place  in  whidi  it  is,  aii 
certainly  cannot  in  the  place  in  which  it  is  not^- 
consequentiy  it  cannot  move  at  all"— To  vlsA 
the  first  named  author  replies  that  by  the  nae 
rule,  men  never  die,  for  if  a  man  die,  it  most  citltf 
be  at  the  time  when  he  is  alive,  or  at  a  time  vhcs 
he  is  not  alive.    The  argmneiil  maj  buwtferb 
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demolished  by  the  coiuoderfttion  that  all  material 
phenomemi  iMpp&i  either  in  the  place  in  whidi 
the  matter  is,  or  in  that  in  which  it  is  not,  except 
only  the  dumge  from  that  place  in  whidi  the 
isy  and  will  not  be,  to  that  in  which  it  is  not  but 
will  be.  This  Syllogism  of  Diodoms  may  be 
useftd  to  remind  ns  that  motion  implies  both 
spaces  and  timest  since  the  sophism  excludes  the 
latter  from  consideration. 

Motion  is  the  result  of  force,  to  speak  generally. 
It  u  natural  to  endearour  to  imagine  in  what 
immediate  manner  any  force  acts  so  as  to  produce 
motion,  for  instance,  by  what  means  the  earUi 
causes  a  stone  to  gravitate  towards  it.  In  some 
cases,  indeed,  we  are  disposed  to  think  we  under- 
stand better  the  nature  of  the  action  of  a  force, 
as  when  a  body  in  motion  strikes  another,  we 
conceire  that  the  impenetrability  of  matter  is 
a  suffident  ciiuse  for  the  commencement  of  motion, 
nnce  the  first  body  cannot  continue  its  course 
without  displacing  the  second,  and  it  has  been 
supposed  that  if  we  coidd  discoyer  any  similar 
impulse,  that  might  be  the  cause  of  grayitation, 
we  should  have  a  perfect  idea  of  its  operation. 
But  the  fact  is,  that  eren  in  the  cases  of  apparent 
impulse  the  bodies  impelling  eadi  otiier  are  not 
actually  in  contact,  and  if  any  analogy  between 
grayitation  and  imi^ulse  be  eyer  established,  it 
will  not  be  by  referring  them  both  to  the  impene- 
trability of  matter,  but  to  the  intenrention  of 
some  common  agent  perhaps  imponderable.  It 
was  obsenred  by  Newton  that  a  considerable  force 
was  necessary  to  bring  two  pieces  of  g^lass  into  a 
d^ree  of  contact  which  still  was  not  qmte  perfect, 
and  Professor  Robison  has  estimated  this  torce  at 
a  thousand  pounds  for  eyeiy  square  inch.  The 
extremely  nunute  interval  has  been  estimated  by 
obseryation  on  the  colours  of  the  thin  plate  of  air, 
induded  betwe^  the  glasses,  and  when  an  image 
of  these  colours  is  exhibited  by  means  of  the  solar 
or  gas  microscope,  it  is  yery  easily  shown  that  the 
glasses  are  separated  from  each  oUier  by  the 
operation  of  this  repulsiye  force,  for  as  soon  as 
the  pressure  of  the  screws  which  confine  them 
18  diminished,  the  rings  of  colours  dependent  on 
their  distance  are  seen  to  contract  their  dimensions 
accordingly.  ^ 

Hence  it  is  obvious  that  whenever  two  pieces 
of  glass  strike  each  other  without  exerting  a 
pressure  equal  to  a  thousand  pounds  on  the  square 
mch,  they  may  affect  each  other's  motion  without 
actually  commg  into  contact.  Some  persons 
might  perhaps  attribute  this  repulsion  to  the 
elMtidtv  of  partides  of  air  adhering  to  the  glass, 
— ^but  the  experiment  succeeds  equafiy  well  in  the 
yacuum  of  the  tar  pump. 

We  must  therefore  be  content  to  acknowledge 
our  ignorance  of  the  ultimate  nature  of  forces  of 
every  kind  and  we  have  only  to  examine  their 
effects. 

Motion  reigns  throughout  nature  and  it  is 
probable  that  absolute  rest  is  nowhere  to  be 
found  in  the  universe.  Motion  may  be  either 
apparent  or  relative.  Thus  to  a  person  on  board 
a  movinff  vessel,  objects  on  shore  appear  to  be  in 
motion  m  a  direction  contrary  to  that  in  which 
the  ship  is  moving.  A  similar  appearance  is 
presented  by  the  trees  on  a  road  side,  to  a  person 
travelling  in  a  carriage.    Again,  the  sun  appears 


to  revolve  around  the  earth,  while  in  fact,  the 
earth  revolves  around  the  sun  and  on  its  own  axis^ 
To  illustrate  this  still  further,  if  a  ship  be  in 
motion  at  the  rate  of  two  miles  an  hour,  and  a 
person  walk  from  the  head  towards  the  stem  at 
the  rate  of  two  miles,  we  shall  have  a  complicated 
case  of  relative  motion.  The  individual  m  ques- 
tion will  be  in  motion  with  r^ard  to  the  ship, 
but  at  rest  with  regard  to  the  earth.  The  ship 
will  be  in  motion  with  r^ard  to  the  earthy  while  the 
latter  will  itself  be  in  motion  with  all  it  contains 
in  regard  both  to  'the  sun  and  the  heavenly  bodies, 
in  a  piOportion  varying  according  to  the  respective 
states  of  those  bodies.  Even  the  sun  itself  re- 
volves on  its  axis,  and  the  solar  system  is  in  motioi| 
with  regard  to  the  other  heavenly^  bodie^  while 
the  whole  astral  system  may  be  in  motion  for 
aught  we  know,  with  respect  to  some  point  of 
absolute  rest,  unlmown  to  and  far  beyond  the  ken 
of  man. 

In  all  the  various  changes,  which  the  raw  pro- 
ductions of  nature  must  imder^o  in  order  to  adapt 
them  to  supply  the  wants  of  civilized  Hfe,  motioft 
is  the  principEU  agent  The  wool,  which  is  taken 
from  the  dieep,  requires  to  be  put  into  a  rotatory 
motion  in  order  to  form  it  into  threads  ;^  these 
threads  have  a^iin  to  be  submitted  to  a  variety  of 
other  motions,  in  order  to  produce  that  arraneel 
ment  which  gives  them  the  form  of  doth,  and  tnis 
doth  must  pass  through  a  variety  of  process^ 
in  which  motion  is  the  prindpal  sj^ent,  before  it  is 
prepared  for  use.  In  order  to  obtam  these  motions, 
we  avail  oursdves  of  the  forces,  which  we  find 
actually  existing  in  nature,  such  as  that  afforded 
by  streams  of  water,  the  wind,  the  strength  c^ 
animals,  and  various  others.  All  these  forced  how:- 
ever  have  to  be  modified  by  machinery,  constructed 
after  the  laws  of  mechanics.  It  may  happen,  thai 
the  force  we  have  at  command  is  of  very  variable 
intensity,  such  as  the  wind,  while  the  force  which 
we  require  should  be  of  a  perfecUy  uniform 
character.  We  are  therefore  compelled  to  con- 
trive some  means  by  which  this  force  may  be  s6 
modified  in  its  transmission,  as  to  be  rendered 
uniform,  or  very  nearly  so.  Again,  the  natural 
force  may  constantiy  act  in  one  direction;  as  for 
example,  a  running  stream,  while  it  may  be  re- 

2uirea  that  the  motion  at  the  working  point 
liould  be  alternate  or  redprocating,  such  as  that 
which  is  necessary  to  work  the  piston  of  a  common 
pump.  In  all  these  cases,  apparatus  must  be 
mteiposed  between  the  natunu  agent  and  the 
working  point,  which  shall  be  capable  of  convert- 
ing the  one  spedes  of  motion  into  the  other. 

It  will  be  seen  from  these  remarks,  that  motion 
may  be  dther  Uniform  or  Variable.  It  is  uniform 
when  it  moves  always  in  the  same  manner,  or 
when  it  passes  over  equal  spaces  in  equal  intervals 
of  time.  Strictly  speaking,  however,  there  is 
no  perfectiy  uniform  motion  existing  in  the 
universe.  Still,  when  equal  spaces  are  passed 
over  in  very  nearly  equal  times,  the  motion  is 
called  uniform,  and  the  amount  of  motion  or  vdo- 
dty  is  estimated  by  the  space  which  any  body 
passes  over  in  any  assumed  unit  of  time,  as  a 
minute  or  a  second.  As  time,  space,  velodty,  &c., 
arc  quantities  incomparable  with  each  other,  it  has 
been  usual  to  distinguish  the  relation  between 
them  by  the  expresdon,  '<  is  as."     Thu^,  it  is  said. 
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lliat  ilie  time  kasihe  sfNice  divided  b j  the  Telo- 
city tbe  space  U  a$  the  time  into  the  yelodtj  Sic. 

it  Is  not  onljneeeflBBiy  in  order  that  the  doctrines 
of  mechanies  may  be  brought  within  the  bounds  of 
mathemiUical  and  experimental  inyestigation,  that 
Ihe  quantities  it  proposes  for  discussion,  diotdd  be 
measurable  other  in  themselves  or  in  their  effects; 
but  it  is  also  necessaxy  that  some  general  principles 
siMynld  be  ezhibitedy  the  truth  of  which  should  be 
iDcontrofertIble»  and  to  whidi  we  may  at  all  times 
appeal  in  the  course  of  our  researches.  Such 
general  principles  were  first  distinctly  proposed  by 
Bit  Inac  Newton,  in  his  ^Principia/'  TBey  haye 
nice  his  time  been  receiyed  as  mechanical  axioms, 
or  as  they  are  conmionly  called  **  The  Laws  of 
Motion/' 

They  are  as  represented  in  the  diagram. 

1.— JS^Mfy  boiht  emUbmei  in  iU  ttaU  of  rerior 
nu>tum,uniuaehatiffe  be  ^eeted  by  tkeageneif 

^90Wt6jbTC€» 


X-^Am  change  ^ffiteUd  in  the  guieteenee  or 

moiion  qf  a  body  U  in  the  tSreetian  of  the 

Jbree  inqireeeed,  and  ie  preportiomal  to  iiin 

Z^^Be-^feHaniiegMalf  and  contrary  to  action* 

We  proceed  to  examine  the  first  law. 

Tlie  cause  of  the  tendency  alluded  to  in  this 
law  is  odled  ^Inertia.''  It  may  therefore  be 
cslled  the  Law  of  Inertia. 

A  body  does  not  change  its  state  either  of  rest 
or  motion  unless  in  consequence  of  some  external 
cause.  This  property  will  cause  a  body  once  in 
motion,  to  continue  in  motion  for  erer,  unless  some 
extraneous  force  acts  upon  and  retards  it.  So 
with  a  body  at  rest ;  it  will  neyer  start  into  motion 
of  itself  unless  some  force  is  brought  to  act  upon 
it.  Each  of  these  forces  whether  accelerating  or 
retarding,  meets  with  a  certain  resistance,  and 
orercomes  that  resistance  in  proportion  to  its  own 
eneigy  and  the  mass,  vdodty,  kc^  of  tiie  body 
actedon.^  A  stone  thrown  firom  the  hand  woula 
continue  in  motion  for  eyer,  did  it  not  meet  with 
resistance  firom  the  surrounding  medium,  while  it 
is  eyident  that  it  would  not  start  of  itself.    Of  the 


former  case  we  majT  tike  as  a  practiod  exerapfil* 
cation,  the  reyolution  of  jthe  planets  with  thcfr 
attendant  satellites  and  atmospheres  aroimd  tiidr 
own  centres  and  around  the  sun.  Brsometxe* 
mendous  and  magnificent  power  wielded  by  sa 
infinite  inteUigenoe,  thejr  haye  been  at  some  remote 
p^eriod  of  time  launchea  into  motion,  and  they  con- 
tinne  to  rerolye  and  will  continue  to  eternity,  unfes 
disturbed  or  stopped  by  the  same  mighi^  hsad 
that  first  impellea  them  f 

To  Illustrate  this  Btm forther.  AbaHwUdiii 
rolled  along  the  ground,  soon  ceases  to  moye^  bnt 
rolls  much  iurther  on  ice,  simply  becaose  less  ob- 
struction b  offered  to  its  progiess  by  the  smootii 
surfiice  of  the  ice^  than  by  me  greater  roughncsi 
of  the  ground ;  and  if  we  continne  thus  to  xemofs 
the  imnediments  to  the  motion  of  the  ball.  It  wiD 
moye  rarther  and  fiurther  as  the  reaistaace  ^^mnrn. 

As  before  mentioned,  the  reastanoe  of  the  air,  t 
we  had  no  other  obstacle^  is  sufficient  to  letatd  anl 
eyentually  to  desbro^  motion.  When  thh  came  ft 
greatiy  removed  it  is  remarkable  to  oboene  the 
effect  of  an  impulse.  A  common  top,  fat  imlne% 
set  in  motion  m  the  exhausted  receiyer  of  an  sk 
nump  wiQ  continue  to  spin  far  hours^  and  a  pendu- 
lum set  in  motion  under  the  same  circnmstinfli^ 
win  swing  far  a  whole  day  withotit  the  aid  cidok 
woik. 

For  the  same  reasons  a  body  is  incanaUe  of 
increasing  or  diminishing  anymotion  wludiioiiy 
haye  be^  imparted  to  it.  Tlius  If  a  body  be 
moyinf  in  any  direction  at  the  rate  often  «!i?ff  si 
hour,  it  cannot  by  any  energy  of  Ita  own,  chtt« 
that  rate  to  nine  or  eleyen  miles  an  hoar,  ifie 
same  power  which  would  cause  a  body  moying  st 
the  rate  of  ten  miles  an  hour,  to  more  at  the  nte 
of  eleyen  miles  an  hour  would  also  cause  the  smu^ 
body  at  rest  to  commence  moying  at  the  rate  of 
one  mile  an  hour,  and  the  same  power  whidiwoaH 
cause  the  same  body  moying  at  tJie  rate  of  tea 
miles  an  hour  to  moye  at  the  rate  of  nine  ^^  sa 
hour,  would  cause  the  body  moying  at  the  fate  of 
one  mile  an  hour  to  remain  quieaoent.  It  there- 
fore appears  that  to  increase  or  «Hmmf«yi  tbe  mo. 
tion  of  a  body  is  an  effect  of  the  same  VM  as  to 
change  the  state  of  zest  into  that  of  motion  sr 
yic^yersa. 
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(Contmued  Jhm  poffe  78.) 

CSAFT£fi  Xn.  I     The  Marine  Chronometers  Noe.  6  and  § 
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conducting  a  ship ;  so  that  if  it  were  not  pos- 
sible yet  to  pcvfeot  tiiese  machines,  mey 
might  still  be  of  gMt  Mkistaaoe.  Now  we 
have  shown,  in  treatii^of  No6.  6  and  8,  how 
possible  it  is  to  oduMruot  marine  chrono- 
meters supmor  "to  AlMe,  iand  we  formed  this 
opinion  ugctti  lytee  pSimple^  Yinrified  bj 
exact  expmincmftB:  wid  it  is  br  thei^r  aid 
that  we  hiftve  succeoJted  in  findmg  oat  the 
causes  of  their  variaitieiitt.  We  have  al- 
ready indic^ft^JhyatSrain  tf  &^se  Teseaidies, 
the  means  iMKffll  n^flfeofctng  th^m :  and  among 
these  musit  bo  r<i&toited  the  diftttpoment  and 
the  spiral, ^tinc^ftMepfl^-are  of  lihe  gr^test 
consequence.  We  relbr  )br  what  concerns  the 
spiral  to  the  latter  part  of  Chaj^ter  m,  8rd. 
part,  and  we  intend,  in  the  pri^eent  chapter, 
to  treat  sd^ly  ;of  the  escapement  with  firee 
vibrations,  and  df  lihe  appucation  which  has 
been  made  of  it  to  three  ot  the  chronometers. 
The  essential  conditions  ihat  ^eoxy  de- 
mands from  the  most  perfect  escapement, 
are  1st,  that  the  motive  force  should  be  trans- 
mitted to  the  escapement  without  loss,  that  is 
to  say,  that  the  escapement  wheel  should 
communicate  to  the  balance  the  force  which 
it  receives  from  the  mainspring  with  the  least 
possible  amoimtof  friction,  2na,  that  afterthe 
wheel  has  given  the  impulse  to  the  balance, 
the  latter  proceeds  to  finish  its  vibration 
fi'eely  and  uncontrolled ;  drd,  that  the  action 
of  the  escapement,  shall  not  in  any  way  what- 
ever change  the  nature  of  the  vibrations  of 
the  balance;  that  is  to  say,  that  if  the 
vibrations  of  the  bsilance  are  isochronous, 
they  must  equally  be  so,  after  the  application 
of  the  escapement  to  the  chronometer ;  4th, 
that  the  escapement  should  require  no  oil,  so 
that  the  friction  which  it  experiences  shall  be 
the  least  possible,  and  that  consequently,  the 
variations  in  the  amount  of  friction  which 
may  supervene,  will  never  be  capable  of 
affecting  the  rate  of  the  chronometer  or  of 
altering  the  isochronism  of  its  vibrations. 
Buch  are  the  properties  which  I  was  desirous 
of  obtaining  m  an  escapement  when  I  was 
treating  on  the  theory  of  marine  chronometers; 
aind  these  properties  are  happily  found  united 
in  the  escapement  with  fr^e  vibrations  I  am 
now  about  to  describe,  and  of  which  the  first 
application  was  made  to  the  chronometer 
Nos.  9  and  3.  I  will  also  relate,  at  the  end 
of  the  description  of  it,  the  experiments  which 
I  have  made  since  its  application  to  chro- 
nometers. 

Jkscnption  of  the  Escapement  with  free  vdra^ 
ttons  such  as  I  composed  it,  in  1754. 

In  the  escapements  at  rest  such  as  are  now 
known  and  employed  immediately  after  a  tooth 
of  the  wheel  aas  given  its  impulse  to  the 


balance,  the  same  tooth  proceeds  to  rest  upon 
the  cylindrioal  portion  borne  by  the  axis  of  the 
balance,  so  liiat  this  tooth  |Hresses  against 
the  cylinder  or  oircalar  portion  of  that  axis 
durinff  the  time  the  balance  is  finishing  its 
vibration.  Now,  as  this  portion  of  the 
cylinder  is  concentric  to  the  axis  of  the 
balance,  it  necessarily  follows,  that  during 
the  time  the  balance  is  oomnpleting  its  vibra- 
tion, and  that  the  action  of  the  escapement 
wheel  is  thus  suspended  by  the  cylinder  or 
portion  of  cirde  borne  1^  its  axis,  tne  escape- 
ment wheel  remains  perfectly  motionless,  that 
is  to  say,  it  neither  aavances  nor  recedes;  it  is 
for  this  reason,  therefore,  that  this  kind  of 
escapement  is  called  a  dead-beat  escapement. 
But  as  we  have  already  said,  this  escapement, 
notwithstanding  Hs  apparent  advantages,  ifi 
subject  to  a  certain  amount  of  friction  and 
the  variations  which  ase  oiMneguent  thereon; 
it  therefore  reqifires  oil  md  ihereby  engen- 
ders an  amount  of  'It^jiMtdlis  resistance. 
Such  were  the  difteultieB  which  I  have  ob- 
served in  the  ordinary  dead-beat  escapements, 
and  which  caused  me  to  occupy  myself  in  re- 
searches for  some  means  of  remedying  the 
defects  to  which  it  is  subject.  I  combined, 
for  this  effect,  the  escapement  in  such  a  man- 
ner, that  as  soon  as  the  wheel  had  given  its  im- 
pulse, the  balance  might  complete  its  vibra- 
tion freely,  and,  that  during  this  time  the 
effort  of  the  wheel  should  not  be  suspendeid 
as  in  the  dead-beat  escapement  by  the  balance 
itself,  but  by  a  detent  which  the  balance 
itself  disengages  in  an  inappreciable  space 
of  time,  so  that  the  balance  experiences  no 
other  species  of  resistance  or  mdion  thAn 
that  of  disengaging  the  detent  which  was 
suspending  the  action  of  the  wheel ;  while  the 
balance  itself  was  vibrating  freely ;  such  Was 
my  first  idea  of  an  Escapement  totth  firee  ribro' 
tions. 

In  this  escapement  the  balance  makes  two 
vibrations  whilst  only  one  tooth  of  the  wheel 
escapes  in  one  single  space  of  time,' that  is  to 
say  that  the  balance  goes  and  returns  and  as 
it  returns  at  the  second  vibration,  tilie  wheel  in 
the  act  of  escaping,  restores  to  the  rcugulator 
in  one  vibration,  the  force  it  has  lost  m  two ; 
thus,  during  one  entire  vibration  and  the 
greater  part  of  the  second*  the  force  of  the 
wheel  is  suspended  by   a  detent,  so  that 
the  balance  during  tms  time,  is  vibrating 
freely.    I    have    given  a   notion    of  this 
escapement  after  the  model  I  made  of  it 
in  1754 :  the  following  description  however 
will  serve  still  better  to  give  a  correct  idea  of 
it. 


*  The  wheel  tcte  upon  the  hebace  onlj'  dtirfng 
the  time  of  ^r'mg  the  impolie,  which  is  only  aboat 
40  degrees  of  arc 
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A  B  ia  a  portion  of  the  circle  of  tlie 
escapetaont.  This  circle  should  be  fixed 
upon  the  axis  of  the  balance  vhich,  let  ub 
suppose,  makes  each  vibration  in  a  second, 
frajTit  ought  to  be  placed  outside  the  rollers : 
it  is  to  the  centre  of  this  circle  that  the  clip 
of  the  Buapension  spring  should  be  attached ; 
a  is  the  roller,  placed  upon  the  circle  of  the 
escapement :  this  roller  has  one  of  its  pivots 
irhich  turns  ia  the  circle  itself  and  the  other 
in  the  bridge  (  ;  it  is  upon  this  roller  that  the 
impvUe  levtr  e  d,  moveable  at  d  upon  two 
pivots,  is  to  aot :  the  pallet  or  little  arm  d  e 
of  this  lever  is  acted  on  by  the  escapement 
wheel  C ;  this  wheel  is  to  be  fixed  upon  the 
axiswhichcarriesthesecond'shaud;  and  as  it 
hasI5teeth  it  revolves  once  in  a  minute,'^  since 
as  we  have  already  said,  the  balance  malcestwo 
vibrations  while  only  one  tooth  of  the  wheel 
escapee. 

When  the  tooth/of  the  wheel  has  arrived 
at  the  extremity  of  the  pallet  and  has  com- 
municated the  impulse  to  the  escapement, 
the  succeeding  tooth  g,  goes  forward  to  rest 
upon  the  arm  a  of  the  anchor  h  i,  moveable 
oa  k'l  so  that  the  force  of  the  wheel  remains 
suspended  whilst  the  circle  A  B  turns  from 
atoB,  and  also  as  it  returns  from  B  to  n  ; 
bu^  on  its  return,  when  the  point  I  has 
arrived^  close  towards  the  fork  m,  the  pin  I 
placed  in  this  point  I  of  the  circle,  removes 
the  arm  m  of  the  fork,  and  allows  the  wheel 
to  escape  the  exact  quantity  only  necessary 
to  disengage  the  tooth  g  of  the  wheel  over 
the  arm  h  of  the  anchor.  The  tooth  n  then 
proceeds  to  rest  upon  the  arm  i  of  the  anchor, 
when  the  wheel  becomes  stopped  again,  and, 


*  Thij  ia  evidently  »a  error  ia  the  orgiool  deicrip- 
tion,  u  s  frheil  vritb  15  teeth  rcTolTing  in  a  minute 

■'"""■'-  '-V  MGtndi  br  Mcb  vibntwD,— E.D. 


as  well  as  the  anchor 
during  the  time  the  circle  oontinues  to  tm 
&om  a  towards  A.  At  length,  whm  th> 
circle  retome  from  A  towards  a,  ttie  pin  t, 
which  it  carries,  meets  the  second  aim  t, » 
that  the  tooth  of  the  wheel  which  was  reetiiu 
upon  the  arm  i  of  the  anchor,  escapee ;  ■» 
it  is  at  this  moment  that  the  wheel  acts  upot 
the  pallet  e,  and  that  the  arm  c  gives  aa 
impulse  to  the  roller,  aud  consequent^  to 
the  circle  of  the  balance  which  carries  it 
When  the  tooth  of  the  wheel  has  arrived  A 
the  extremity  of  the  pallet  it  ia  requisite  titit 
this  pallet  should  be  kept  up  to  Its  woA, 
and  it  is  for  this  purpose  that  the  spring  f  ii 
destined,  and  acts  upon  the  spur  r  bonis  nj 
the  axis  of  the  impulse  lever  :  this  lever  tim 
assumes  the  position  represented  by  tba 
dotted  line  d  s:  in.  which  place  It  is  retuuJ 
by  a  pin  which  regulates  its  course. 

The  pressure  of  the  wheel  upon  the  m 
of  the  anchor  might  probably  be  saffidad 
to  retain  the  anchor  whilst  the  balance  i> 
vibrating  freely ;  but  in  order  to  aaauis  o?'  { 
self  more  fully  of  this  effect  whi<Qi  is  of  gw* 
importance,  I  added  a  third  arm  f  i  to  ^  i 
anchor :  this  arm  is  angular  like  the  tooA 
of  the  star-wheel  of  a  repeater,  and  hu  tb 
same  functions  ;  for,  by  means  of  the  wpBOg 
u  X,  the  angle  u  of  this  aprio^,  aUom  it  to 
act  alternately  on  the  one  side  or  ^e  ottui 
of  the  star-wheel-tooth  and  retains  tltf 
anchor  so  securely  that  no  aa;itation  is  sU< 
to  withdraw  the  wheel  from  its  hold.  'O^ 
this  anchor  cannot  quit  its  hold  unless  tkt 
pin  in  the  escapement  cirole  should  act  n 
one  or  the  other  arm  of  tlie  fbrk,  in  tk 
manner  that  has  been  alrea^  frpliiT— ^ 
The  pins  1  and  2  swve  to  reBtrMtuspA 

of  the  finslior :  tliia  path  auit  1m  du  a*' 
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quantity  only  to  insure  the  arm  of  the  anchor 
being  ready  in  poation  between  the  teeth  of 
the  wheel  to  catch  the  Bucceeding  tooth  efter 
one  has  escaped.  The  brid^  D  receires  the 
axis  of  the  lever  and  impulse  pallet ;  and 
the  bridge  £,  that  of  the  anchor. 

The  above  is  a  general  description  of  the 
dead  beat  escapement,  such  as  1  composed 
it  in  the  first  instance ;  there  is,  however, 
some  difference  between  that  and  the  model 
which  I  eubseq^uently  made  of  it ;  for  instead 
of  the  bent  lever  I  mentioned,  I  employed 
the  fork  m  o,  the  effect  of  which  appeu^d  to 
me  more  simple ;  besides  which,  the  bont 
lever  placed  at  the  extremity  of  this  lever  m, 
rendered  it  too  heavy,  &c. 

But  I  have  already  said  that  the  defect 
which  I  found  in  this  escapement,  was,  that 
of  not  presenting  in  its  effects  the  rei^uisite 
amount  of  certainty ;  for,  notwithstanding 
the  safety  spring  which  retains  the  anchor, 
it  might  happen  (although  in  trnUi  with 
dithculty]  that  the  anchor  by  a  violent  shock 
might  ^ow  the  wheel  to  escape  :  moreover 
I  found  that  the  spring  requisite  to  insure 
the  bringing  back  the  impure  lever  must  be 
a  drag  upon  the  wheel-work,  which,  how- 
ever, IS  not  of  much  consequence :  but  that 
which  most  displeased  me  in  this  escapement, 
is,  the  resistance  that  the  fork  itself  opposes 
to  the  balance,  and  this  resistance  is  so  much 
the  greater  as  the  fork  is  long  and  heavy, 
and  the  same  may  be  said  of  tie  two  arms 
of  the  Einchor.  The  safety  spring  or  jumper 
must  also  be  so  much  greater  and  the  resist- 
ance to  the  balance  proportionally  greater 
likewise;  in  fact  this  escapement  appeared 
to  me  too  complicated.  It  was  for  the  above 
reasons  that  I  did  not  apply  it  to  my  first 
marine  chronometers,  and  it  was  not  until 
after  I  had  convinced  myself  by  a  set  of 
trustworthy  experiments,  how  much  the 
ordinary  esca^pements  at  rest  may  be  the 
cause  of  variations,  that  I  set  about  my 
endeavoun  to  perfect  it ;  since,  as  we  have 
already  said,  it  was  particularly  in  the 
change  in  the  state  of  the  oil  applied  to  the 
escapement,  that  the  Chronometers  No.  6 
and  8  have  been  subject  to  such  sensible 
variations  :  it  was  the  difficulties  that  I  ex- 
perienced in  this  part  of  my  marine  chro- 
nometors  that  obliged  me  to  seek  the  means 
of  perfecting  the  escaitement;  and  I  am 
happy  to  say  I  succeeded  in  my  endeavours 
in  the  manner  I  am  now  about  to  explain. 
I  entirely  suppressed  the  impulse  lever,* 

*  It  is  true,  thtt  by  doiug  away  with  tlie  lever,  I 
augmented  Iho  whcelworlc  bj  »  wheel  ind  ■  pinion  ; 
•a  that  eonwiering  limplicil^  only,  nothing  ii  gained  -, 
■wvertlieleM,  by  ibe  new  dupoiitioil  of  Ihc  p>r1<  the 
eS^cU  vo  more  ccriain,  and  tliot  it  a  eoiuidernblc 
advanUge. 


and  caused  the  escapement  wheel  to  act 
directly  upon  the  escapement  circle,  but  with 
such  an  arrangement,  and  so  simply,  that 
the  effects  were  more  certain,  that  is  to  say, 
that  the  wheel  cannot  turn  se^aratoly  from 
the  esca^iement  circle  ;  and  this  disposition 
of  the  xtarts  is  at  the  same  time  more  perfect. 
All  these  advantages  I  obtained  by  placing 
the  wheel  and  the  circle  in  the  same  plane, 
in  such  a  manner  that  the  curve  of  the  cirde 
should  fill  the  vacant  space  of  one  tooth, 
which  prevents  the  wheel  from  turning,  and 
it  con  only  do  so  when  the  notch  of  the 
circle  presents  itself;  it  is  at  the  moment  of 
giving  imptilse  that  the  wheel  is  able  to  do 
so.  I  have  also  simplified  the  escapement 
by  the  suppression  of  the  anchor,  and  the 
employment  of  a  click  only,  or  species  of 
detent,  which  a  pin  of  the  circle  raises  to  dis- 
engage the  wheel  at  every  second  vibration 
of  the  balance;  and  such  being  the  effect, 
this  mechanism  is  not  longer  (properly  speak- 
ing), to  be  colled  an  escapement,  according 
to  the  sense  that  is  usually  attached  to  it ; 
for  the  wheel  only  acts  in  one  single  time 
for  two  vibrations.  That  is  at  the  instant 
that  it  gives  the  impulse,  after  which  it 
remains  motionless,  until  it  gives  a  new 
impulse  £c. 
Deicription  of  the  Eicapeaunt  with  free  Vihra- 

tiom,  applied    to  the  Marine  Chronometer 

AV  4. 

Fig.  5,  plate  XIX.,  represents  the  escape- 
ment with  free  vibrations,  such  as  it  was 
i%>f«  XIX.    Fig.  9. 


apphed,  to  the  Marine  Chronometer  No.  4, 
and  exactly  with  the  same  dimensions.  I 
rendered  the  balance  of  this  chronometer 
larger  and  heavier,  than  it  was  at  first,  in 
order  to  make  it  beat  half-seconds,  whereas 
the  vibrations  of  this  balance  were  to  have 
lieeu  qiuirter  seconds  ;  the  escapement  wheel 
has  10  teeth;  now,  as  the  vibrations  are 
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half-seconds,  and  that  the  balance  makes 
two  while  the  wheel  advances  one  tooth,  it 
follows  that  this  wheel  must  make  six  turns 
per  minute.  The  escapement  circle  has  the 
same  diameter  as  the  escapement  wheel ; 
now,  this  wheel  having  10  teeth,  we  per- 
ceive that  the  arc  of  escapement  must  be  the 
tenth  part  of  the  circumference  of  the  circle, 
that  is  to  say,  36  degrees,  or  equal  to  the 
space  between  two  teeth. 

The  escapement  wheel  A,  is  arrested  by 
the  dick  %  during  the  whole  time  the 
balance  is  going  and  returning,  that  is  to 
say,  wlule  it  makes  two  vibrations;  this 
click  is  kept  to  its  work  bv  the  spring  a,  and 
moves  upon  two  pivots  between  the  plate 
and  the  oridge  b. 

C  is  a  circle  or  wheel  which  is  attached  by 
two  screws  upon  a  plate  forcibly  thrust  upon 
the  balance  axis,  and  jutting  out  from  without 
the  friction  rollers :  this  circle  carries  a  pin 
e,  that  is  to  act  upon  the  arm  /  of  the  dick, 
in  such  a  manner  that  when  me  cirde  turns 
from  e  U)  e  (that  is  to  say,  from  the  side  in 
which  the  escapement  wheel  turns)  this  pin 
raises  the  arm  /of  the  click,  and  disengages 
the  wheel ;  and  at  this  moment  the  pallet  y, 
placed  in  die  thickness  of  the  cirde  C  and  at 
the  same  height  as  the  wheel,  then  presents 
itself :  thus  me  tooth  i  of  the  wheel  enters 
into  the  notch  made  by  the  side  of  the  pallet 
and  produces  the  impiuse.  During  this  time, 
the  pin  c  quits  the  arm/  of  the  detent ;  and 
the  dick,  by  the  pressure  of  its  spring  puts 
itself  in  position  to  stop  the  wheel  again  as 
soon  as  it  has  given  the  impulse  to  the 
escapement  drcle.  The  tooth  i,  having 
quitted  the  pallet,  finds  itself  disengaged 
frpm  the  notch ;  but  at  that  time  the  escape- 
ment cirde  finds  itself  engaged  between  two 
teeth  of  the  wheel,  as  is  to  be  seen  between 
e  and  i :  now  the  wheel  cannot  have  the 
liberty  of  taming  again,  but  when  the  click 
is  suDBtqiiiutly  disengaged,  and  anoUier 
tooth  of  Hie  iriieel  enters  into  the  notch  of 
the  escapement  cirde,  to  oomnnmioate  a  fresh 
impulse.  By  this  airaagement,  the  effects  of 
the  escapenMBt  are  reamred  perfectly  certain. 

When  the  balance  is  returning,  &at  is,  in 
the  direction  from  ^  to  C,  the  pin  which  it 
carries  just  strikes  the  hinder  part  of  the 
arm/ of  the  didc ;  now,  the  ena^of  this  arm 
is  fixed  to  an  indined  plane  on  this  side,  and 
it  is  rendered  very  flexible,  in  order  that  the 
pin,  instead  of  abutting  against  it,  causes  it 
to  yield^  in  rising ;  the  pin  then  slides  upon 
the  inclined  plane  without  offering  any  omer 
obstacle  to  the  vibration  of  the  balance  than 
a  small  and  very  short  resistance,  this  arm 
having  become  very  feeble. 

The  escapement  wheel,  as  we  have  just 
said,'  shoula  b9  |»li^  at  the  same  height  as 


the  cirde  of  the  balance ;  so  that  the  drde 
by  its  curvature,  shall  effectually  retain  the 
wheel,  and  without  touching  the  teeth,  while 
the  balance  is  freely  finishing  its  vibvatioaL 
But  if  it  should  happen  that  by  an  accident 
or  sudden  shock  the  dick  should  be  disen- 
gaged and  the  wheel  allowed  to  torn  he&m 
tiie  instant  the  pin  should  detach  it;  such 
an  effect  (which  I  believe  cannot  ha^»en) 
would  cause  no  derangement ;  for  the  escape- 
ment wheel  could  not  escape  nor  mark  more 
time  than  the  balance  ought  to  measure: 
the  utmost  therefore  that  could  result  from 
it  would  be,  that  a  tooth  of  the  wheel  instead 
of  dropping  upon,  and  being  retained  by  the 
detent,  woida  rest  upon  the  escapement 
drde.  But  still,  this  supposed  acddent  can- 
not take  place ;  and  if  it  snonld  happen,  thai 
woidi  cause  no  derangement  in  the  rate  of 
the  chronometer. 
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CQmHMied  from  page  €0.) 
1847,Febraar7  19,— No.  11,584. 

BAIN,  Albxahdbr. — 1.  The  palenlee  iconki 
that,  in  former  Letters  Patent  taken  ont  faj  hin,  oie 
mode  of  giving  motion  to  dodu  hj  means  of  po. 
ddnms  acted  upon  bj  currents  of  electricity  was  )y 
causing  the  pendulum  to  carry  a  coil  ofirire,irU(fc 
moved  with  the  pendulum,  while  the  magndsvai 
held  stationary,  the  currents  of  electricity 
through  the  coils  being  made  and  broken  by 
of  a  sliding  bar  or  **  break  **  acted  upon  by  tk 
pendulum.  By  the  present  arrangement  tbe  m^ptti 
are  placed  in  a  frame  carried  bj  and  moriiv  widi 
the  pendulum,  while  the  ooila  of  wire  are  woss4 
round  stationary  frames. 

2.  In  constmcting  the  ''breaks'*  or  slidiag  bHs» 
it  has  been  usual  to  have  gold  points  projeetiBgta 
the  sliding  bar,  these  points  behig  caaaed  to  tOBtAm 
and  fro  over  a  smooth  surface  of  agate,  in  which,  vi 
level  with  the  surface  of  which,  are  pieces  ofgoUii 
connection  with  the  different  wires.  In  this  lam- 
tion  the  gold  ends  of  the  wires  are  aiade  to  pnjcet* 
the  form  of  points  above  the  sartee  of  non-coodBciiiC 
substance  through  which  they  pan.  Tbe  pent  of* 
wire  from  one  of  the  poles  of  a  battery  is  ooiutaBilf  ii 
contact  with  a  groove  at  one  end  of  tlie  alidmg  tat 
The  other  end  of  the  bar  Is  similarly  formed,  bat,  tli 
points  of  wires  terminating  in  the  other  pole  of  ^ 
battery  being  of  a  different  height,  in  one  positioa  # 
end  of  the  bar  only  rests  on  tbe  point  of  thiiM* 
which  is  nearest  to  the  centre  of  the  diding  bar.  Ik 
extreme  part  of  this  end  of  the  aUdl^g  bvli  «* 
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llie  minfitmm  vw  39*309  at  tnMwig^'t  of 
the  28tb ;  the  tange  vaa  tii«nfine,  at  leaat 
0-9B3  Wies. 

On  ttLe  5th,  from  4  p.m.  to  past  midnight, 
a  stiong  gale  blew  from  sw  and  e. 

On  tue  6tli  in  the  evening  there  wu  a 
moderate  galo  from  bw. 

On  the  7th  also  in  the  erening  a  atroi^ 
gale  pnrailed  foi  some  hours  from  tbw. 

On  the  8th  the  wind  veered  to  s  and  sx, 
moderate  with  fine  weather,  but  as  has  been 
often  observed  when  the  wind  bat^  to  this 

S[narter  after  a  sw  gale,  it  was  but  the  {oe- 
ude  to  another.  About  5  p.m.  the  wind 
veered  to  sse  and  aoon  aft«T  to  a,  increasing 
in  force,  until  at  S  p.m.,  the  gale  &irly  set 
in  fiiom  Bsw,  and  continued  all  night  and  the 
fbllowing  day  until  about  6  p.m.,  when  it 
began  to  abate.  At  7^  p.m.  of  the  8th 
lightning  was  seen.  I>unng  this  stormy 
period  there  were  frequent  violent  sqnalU, 
and  sevwal  showers,  but  the  amount  of  rain 
which  fell  did  not  esceed  0  -  06  of  an  inch. 

Between  the  16th  and  20th  the  wind 
veered  from  e  through  s,  w,  and  a,  to  z. 

Ihiring  the  24  hours  ending  at  9  a.m. 
31st,  there  was  continuous  rain  and  snow, 
which,  melted  in  the  gage,  measured  nearly 
an  inch,  or  Qie  twenty-fourth  part  of  the 
iHinnftl  rain-iall. 

On  22nd  at  noon,  a  sudden  shift  in  the 
wind  took  pUce  fr«m  s  to  be,  light. 

Between  the  S4th  and  31st  the  wind 
veered  from  sw  through  s,  e,  k,  and  w, 
tOiW. 

On  the  3rd,  28th,  and  SQth,  the  barometer 
was  very  low  and  almost  steady,  and  on 
each  day  the  wind  was  between  x  and  mv, 
light,  nor  was  there  any  rain  to  speak  of; 
a  very  unusual  occurrence  ? 

Bain  fell  on  22  days,  during  about  130 
hours,  including  12  hours  snow,  and  the 
large  amount  of  3  ■  4  inches  was  collected. 

a  the  9  a.m.  wind  observationB  are  re- 
fbrred  to  the  n,  e,  a,  and  w  points,  th^  will 
be  fbund  to  be  equally  divided.  S.  S. 
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EBBATUM. 
7b  At  Eiilor  eftht  Horohffical  Journal 
Sm,— Allow  me  to  correct  an  error  in  the 
last  number  of  your  Journal,  wherein  Mr. 
Ganney  is  reported  to  have  made  me  re- 
Dresent  Mr.  Ckile  as  expressing  himself  un- 
&vourable  to  the  adoption  of  the  Qoing 
Barrel  for  a  cheap  watoh.  What  I  said, 
was,  that  Mr.  Cole  did  not  recommend  the 
w-adoption  of  the  Horizontal  Escapement 
fyt  this  purpose.    1  am,  &c.,  g  j 

Ihnh  S9,  IMS.  ee,  Bed  Lion  SUMt, 
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Ion  Square,  ClerkcowelL 
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To  illuatnte  the  pittptrt;  of  InertU  ezperi-  I 
mentftllj  we  hare  here  an  iiutniment,  fig.  11, 
entitled  a  whirlins  table,  a  madification  of  one  | 
conitnicted  by  FersiuoiL  In  this  machine,  rapid  i 
motion  is  given  to  two  spindles,  a  b,  and  whatever  ' 
may  be  placed  npon  them.  If  we  place  a  diw  of 
wood  with  an  npright  edge  upon    one    of  the 


axes,  and  lay  upon  the  disc  an  ivory  ball,  yon  will 
obe^e  that  when  I  commence  turning  the  ma- 
chine, the  ball  does  not  commence  to  move  with 
the  same  rapidity  as  the  disc.  It  however 
gradually  acquires  the  same  velocity  from  the 
uiction  which  the  disc  exercises  npon  it;  the  ball 
now  remains  upon  one  part  of  the  board,  keeping 
the  same  rate  of  speed  and  having  no  relative  mo- 
tion with  regard  to  it.  It  now  illustratei  the  con- 
di^on  of  bodies  upon  the  sur&ce  of  the  earth, 
having  the  same  motion  as  the  earth,  and  there- 
fore not  moving  from  their  relative  plicei.  If 
I  atop  the  disc  suddenly,  the  ball  continues  to 
revolve  aroond  the  axis  till  the  Mction  stops  it, 
proving  that  matter  would  continoe  to  move  for 
ever  if  it  met  with  xo  redstance. 

The  surface  of  this  earth  motes  at  the  equatoi 
at  the  rate  of  about  1000  feet  per  second,  and  il 
we  could  imagine  Guch  a  tremendous  event  to  occur 
as  the  stoppnge  of  the  motion  of  the  earth  upon 
its  axis,  what  awful  desolation  must  at  tmce  occur. 
The  ocean,  seas,  and  lakes  would  rush  from  their 
beds,  buildings  of  all  kinds  would  be  levelled  with 
the  groond  and  mingle  thor  debris  with  the  ruin* 
of  monnlaiiu  and  rocks  forest*  and  woods,  till  the 


iur&ce  of  this  beautifiil  planet  wonid  be  ledueed 
to  a  state  of  wild  and  cliaotic  confiimon.  Nay 
moie,  the  mass  composing  this  globe  would  not 
bear  the  concusnon ;  the  force  m  inertia  nonld 
overcome  the  forces  of  cohesion  and  gravity,  the 
earth  would  fly  into  fragments  which  might  finm 
in  the  lapSe  of  ages  other  and  smaller  planets, 
having  their  own  moUons  and  orbits  aromtd  the 
sun,  w  great  centre  of  attraction. 

There  exists  in  the  adar  system,  a  particular 
zone,  which  should,  (in  order  to  jnsti^  a  remaric- 
able  theory,  called  Bode's  law,  hdd  by  astronomen, 
which  points  out  the  distance  and  matter  of  the 
various  planets  from  the  sun  by  mathematical 
reasbning),  be  occupied  by  a  planet  of  a  certua 
mze  and  denwty  or  gravitating  power.  The  ab- 
sence of  this  Urge  planet  was  for  some  time  a 
difBculty,  but  by  degrees,  and  especially  of  late 
years,  a  number  of  small  planets  have  been  dis- 
covered, occupying  nearly  ihe  same  orbit  of  revo- 
lution. Theae  are  called  Uie  "  asteroids,"  and 
have  been  supposed  at  some  period  to  have  formed 
parts  of  one  planet,  revolving  in  its  now  compara- 
tively vscant  path,  and  by  some  such  convulsion  aa 
we  have  just  alluded  to  been  rent  into  fragments. 
FamiLar  examples  of  phenomena  ariamg  from 
theproperty  of  inertia  are  numerous. 

When  a  carriage  is  once  put  in  motim  with  % 
detirminate  speed,  on  a  level  road,  the  onlv  ftwee 
necessary  to  sustun  the  motiiM),  is  that  wnich  is 
sufficient  to  overcome  the  friction  of  the  road ; 
but  at  starting,  a  greater  expenditure  of  force  is 
necessary,  inasmuch  as  not  only  the  friction  is  to  be 
overcome,  bat  the  force  with  which  the  vehicle  ii 
intended  to  move  must  be  communicated  to  it. 
Hence  we  see  that  botset  make  a  much  greater 
exertion  at  starting  than  subsequently,  w^n  the 
carriage  is  in  motion,  and  we  may  thus  observe  the 
inexpediency  of  attempting  to  start  at  full  speed, 
especially  with  heavy  carnages.  When  a  carriaee 
hanging  from  springs,  flrst  begins  to  move,  ue 
body  of  it  appears  to  fall  back,  and  a  person  within 
seems  to  be  suddenly  forced  against  the  bade 
cushion.  When  the  carriage  stops  again,  the  body 
swings  forward,  and,  if  the  stoppa^  be  veiy 
sudden,  a  careless  passenger  may  flna  himself  look- 
ing through  the  front  glass.  If  a  passeueer  leap 
from  a  carriage  in  rapid  motion,  he  will  fall  in  the 
direction  in  which  toe  carriage  is  moving  at  the 
moment  his  feet  come  to  the  gronnd ;  because  his 
body  on  i^uitting  the  vehicle  retains  by  its  inertia 
that  motion  which  it  had  in  common  with  iL 
When  he  reaches  the  gronnd,  this  motion  is  de- 
stroyed by  the  resistance  offered  by  the  ground  to 
the  feet,  but  is  retained  in  the  npp"  <uid  heavier 
part  of  the  body,  so  that  the  same  effect  is  pro- 
duced as  if  the  feet  had  been  tripped. 
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Dr.  Arnott  relates  some  remarkable  instances  of 
the  effects  of  inertia.  An  awkward  rider  on  horse- 
back may  be  left  behind,  when  his  horse  starts  off 
suddenly;— or  he  may  be  thrown  off  on  one  side 
by  the  horse  starting  to  the  other.  A  horse  at 
speed  stopping  suddenly,  often  sends  his  cavalier 
over  his  ears,  as  was  mortifyingly  experienced  by 
a  coxcomb  who  chose  to  canter  along  a  footpath,  to 
the  annoyance,  of  the  companv,  and  whose  horse 
on  hearing  the  word  **  halt  I"  loudly  addressed  to 
it  by  a  waggish  spectator,  who  knew  its  military 
history,  suddenly  stopped  and  thus  got  rid  of  its 
load.  The  will  of  the  rider  had  sinned  against  the 
law  of  propriety,  but  his  body  venr  perfectly 
obeyed  the  laws  of  inertia  and  gravity,  by  shooting 
fSorward  in  a  parabolic  curve  to  the  ground. 

An  amusing  instance  of  the  same  law  recently 
occurred  at  an  inspection  of  a  newlv  raised  body  of 
volunteer  cavalry.    Being  mounted  on  their  own 
horses,  they  were  put  through  the  ordinary  evo- 
lutions of  a  field  oav,  and  the  inspecting  officer 
remarked  that  when  halted  suddenly  at  the  charge 
the  line  was  not  well  kept,  many  of  the  horses 
shooting  beyond  it.     The  excuse  made  by  the 
commander  was,  that  the  horses  not  being  under 
constant  training  were  not  so  well  in  hand,  oj  so 
precise  in  military  movements  as  those  of  regular 
troops.    The  inspector  apparently  acceded  to  the 
justice  of  the  obsarvation,  and  remarked  that  a 
troop  of  regular  cavalry  would  shortly  be  quartered 
in  the  neighbourhood,  and  he  would  then  take  an 
opportunity  of  doing  more  justice  to  the  volunteers 
by  mspecting  them  while  mounted  on  better  trained 
hones.      The    appointed    day  arrived,  and    the 
movements  were  executed  with  that  marvellous 
amount  of  precision  which  is  remarkable  in  a  well- 
mounted  body  of  horse.    But  the  final  evolution 
which  was  to  crown  the  whole  and  reflect  inextin. 
guishable  credit  upon  the  newly-raised  corps,  was  the 
<me  whidi  had  called  forth  the  previous  remarks. 
The  raiment  charged,  and  the  hue  was  kept  with 
marvellous  accuracy.    The  men  sat   their  horses 
admirably,  and  the  whole  swept  like  a  whirlwind 
across  the  plain.     Suddenly  the  halt  was  sounded, 
the  well-trained  steeds,  obedient  to  the  sound  and 
not  needing  the  hand  of  the  rider,  stopped  at  once, 
but  three-fourths  of  the  riders  did  not  stop,  being 
propelled   forward   by    their    acquired    momen- 
tum   over    their    horse's    heads,    like   sacks   of 
flour,  and  deposited  upon  the  sward,    so  many 
prostrate  proofs  that  their  own  horses  alone  were 
not  to  blame,  but  that  they  themselves  were  not 
sufficiently  alert  to  the  word  of  command  to  oppose 
the  necessary  resistance  to  forward  motion  at  the 
proper  time. 

A  voung  man  beginning  to  use  the  whip,  drove 
his  phaeton  against  a  heavy  carriage  on  tne  road, 
and  then  foolishly  aad  dishonestly  excused  his 
awkwardness,  in  a  way  which  led  to  his  father's 
prosecuting  the  coachman  for  furious  driving.  The 
youth  and  his  servant  both  deposed  that  the  shock 
of  the  carriage  threw  them  over  the  horses'  heads, 
and  thus  they  lost  the  cause  by  imwittingly  proving 
that  the  faulty  velocity  was  their  own. 

A  person  wishinj^  to  leap  a  ditch,  first  makes  a 
run  that  the  motion  thereby  acquired  may  help 
him  over.  A  standing  leap  falls  far  short  of  a  run- 
ning leap.  An  African  traveller  found  himself 
followed  by  a  lion,  from  which  he  could  not  escape 


by  running,  but  perceiving  the  animal  was  watch- 
ing  an  opportunity  to  spring  upon  hizn,  he  led  it 
to  where  the  plain  terminated  in  a  precipice  hidden 
by  brush  wood,  and  he  had  jnat  time  to  transfer 
his  hat  and  cloak  to  a  bush,  and  to  retreat  a  feT 
paces  when  the  animal  sprung  upon  the  bush, 
and  by  the  motal  inertia  of  its  body  was  carried 
over  the  precipice  and  destroyed. 

The  actions  of  beating  a  coat  or  carpet  to  expd 
the  dust,  of  shaking  the  snow  fiftim  the  feet  by 
kicking  against  the  door  post,  of  cleaning  a  dostj 
book  by  knocking  it  against  a  table  or  shutting 
it  violently,  the  knocking  on  the  head  of  a  hammer, 
adze,  or  pickaxe  by  striking  the  opposite  end  of 
the  handle,  are  all  illustrations  of  this  principle. 

The  mercurr  of  a  common  barcxmeter  on  ship- 
board will  be  found  to  rise  and  fidl  in  tiie  tube 
with  the  motion  of  the  ship,  and  until  the  impor- 
tant improvement  of  narrowing  tlie  tube  in  one 
place,  to  prevent  this,  the  mercurial  barometer 
was  useless  at  sea. 

If  a  cannon  ball  were  to  break  in  pieces  is  ita 
flight,  its  parts  would  still  continue  to  advance 
with  the  previous  velocity.  Thus  also  in  the 
deadly  contrivance  of  the  shrapnell  shell,  wUck 
is  a  case  containing  hundreds  ci  musket  bnUcts, 
when  these  are  let  loose  at  the  desired  distance 
from  the  devoted  body  of  men,  thej  retain  the 
forward  velocity  of  the  shell  and  spread  death 
around,  like  the  near  discharge  of  a  whole  battaiiflQ 
of  musketry. 

Coursing  owes  all  its  interest  to  the  instmctire 
consciousness  of  the  value  of  inertia  which  seems 
to  govern  the  motions  of  the  hare,  llie  grej- 
hound  is  a  comparatively  heavy  body  moving  it 
the  same  or  a  greater  speed  in  pursuit.  The  hare 
doubles,  that  is  suddenly  changes  the  direction  of 
her  course  and  turns  nack,  i^  an  oblique  angle 
with  the  direction  in  which  she  has  been  running. 
The  greyhound,  unable  to  resist  the  tendency  of 
its  body  to  persevere  in  the  motion  it  had  acquired, 
is  urged  forwards  many  yards  before  it  is  able  to 
check  its  speed  and  return  to  the  pursuit.  Mean- 
while the  hare  is  gaining  ground  in  the  other 
direction,  so  that  the  animals  are  a  very  oonsider- 
ble  distance  asunder  when  the  pursuit  is  recom- 
menced. In  this  way  a  hare  though  much  less 
fleet  than  a  greyhound  will  often  escape  it. 

The  quantity  of  inertia,  or  the  momentum  of  t 
body,  depends  on  its  mass  and  velocity  combined, 
the  mass  depending  on  the  density  of  the  bodr. 
Thus,  a  ball  of  wood  has  not  the  same  momen- 
tum as  a  cannon  ball,  although  moTing  with  the 
same  velocity,  because  it  has  not  the  amount  d 
p^ravity  or  weight.  Again  the  cannon  ball,  accc^- 
mg  to  the  velocity  or  quantity  of  motion  in  it, 
may  have  only  the  force  or  momentum  that  wlS 
bruise  a  plank,  or  it  may  have  enough  to  penetmte 
a  tree  or  even  to  pierce  a  block  of  the  hardest 
stone  or  a  mass  of  iron. 

A  block  of  wood  floating  against  a  man's  kg 
with  moderate  velocity  would  l^  little  felt,  bat  s 
loaded  barge,  coming  at  the  same  rate  would  have 
power  to  break  his  bones,  while  a  large  ship 
would  crush  his  body  to  atoms,  and  an  island  of  ice, 
opposed  in  its  approach  to  another  even  by  a  first 
rate  man-of-war  would  destroy  it,  as  meetiig 
barges  destroy  a  floating  egg  shell. 
When  bodies  of  equal  mass  meet  togethery  the 
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draw  it  with  it.     I  now'place  them  at  distaocea    TiiiBD  Laws  op  Hotios. 
coTTCspoDdiiig  with  thnr  respective  vreights,  the  (,To  bt  Cominatd.') 


T.UJLES  OF   EXPANSION  AND  CONTEAGTION   OF  WOODS  AND  METALS. 

By  E.  Kobekts,  Esq.,  C.E. 

TABLE  1. 

AifovKT  of  ExrA>'8ioK  and  Coxtraction  for  1*  (Fahrenlkeit)  of  ths  Woodon  Hods,  one 

foot  in  length,  obtained  at  Temperatures  between  44**  and  80**. 


!  Pine,  St.  Jobu'a. 
Exptn.  .Conlrac. 

Fine  Varaisbei] 
Expnn.  Contrac 

Cb 
Expan. 

or. 
Contrac 

I'eii  VaraUheJ 
Expan.  Contrac 

Baywood. 
Espan.  'Contrac 

""3 

Eipan. 

d  Var- 

•d. 

Contrac. 

liOSCi  ' 
0'J32  , 

1  1)281  1 

2036  ■ 
01 CG  ' 
14:11  : 

io;!i  1 

1583 

0932 
OITIJ 
04  G9 

04f.fi  1 
2772  I 
1594  1 

22G2 
llfio 
0983 

0oC2 

2941 
I1C5 
2146 
2251 

Kn«. 
Dry. 
Dd«. 
Clone 

\  mn;  1 

4904  1 

3102  I 

4832  I 

4972  ] 

8503 

^ 

1  mn  1 

1241  ' 

0790  1 

1610     ; 

1243  1 

2125 
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TABLE  n. 

AmoxjitT   of  ExPAXsiox   and   CoyTRAcrioy  for   1®    (Fahrenheit)  of  the  Wooden  Eods, 

obtained  at  Temperatures  between  54*  and  90®. 


Fine,  St.  John's. 

Pine  Yarniflbed. 

Cedar. 

Cedar  Varnished. 

Bajwood. 

Bajwood  Var- 
nished. 

Ezpan.  Contrac. 

Expan.  Contrac. 

Expan. 

Contracj  Expan. 

Contrac 

Expan. 

Contrac 

Expan.  Contrac. 

3788 

1836 

6773 

3444 

6429 

2525 

0366 

1465 

1343 

1343 

0366 

2442 

'  1612 

2357 

1612 

0992 

1116 

1861 

0809  ' 

1214 

0506 

1417 

0809 

2125 

;  1895 

0111 

2898 

0111 

2786 

0334 

2497 

0000 

2996 

1098 

3096 

t  0998  ' 

2591 

0585 

3927 

0919 

3428 

0585 

1            1 

1 \ 

1  3523  t 

0809  1  12749 

1 

5036 

2532 

1343 

18712 

3752 

5572 

18030 

7347 

0809 

2124 

1259 

0844 

1343 

3118 

1250 

1393 

2575  1  1469  i  1761  ! 

Hi 

Wm 


TABLE  m. 

Amouxtt  of  Expansion  and  CoxTBAcmoN  for  1*  (Fahrenheit)  of  the   "Wooden  Bode, 

obtained  at  Temperatures  between  44^  and  144^. 


Pine,  St.  John's. 
Expan.  Contrac. 


0575 


0575 


I  0575 


0930 

0538 
0911 


2379 


0793 


)  m- 


Fine  Varnished. 
Expan.  Contrac 


0500 
1110 

0079 


0153 


1689      0153 


0563  '  0153 


Cedar. 
Expan.  Contrac. 


0123 


0123 


0123 


3291 

3461 
2696 


9448 


3149 


Cedar  Varnished.'      Baywood. 
Expan. 


Contrac  Expan.  jContrac 


1070 


1316 


1359 

1230 
1030 


1070 


1070 


1316  !  3619 


1316  I  1206 


Baywood  Var-  ■ 
nished.        ' 

Expan  iCoDtrac 


2385 
0153 
0000 


1 


0071  JBia 


2538  I  0071 


t 


0846  I  0071 


TABLE   IV. 

Amotjnt  of  Expansion  and  Contraction  for  1®  (Fahrenheit)  of  the   Wooden  Bods, 

obtained  at  Temperatures  between  34*  and  134®. 


Fine,  St.  John's 


Expan. 


1040 
■  1171 
'  0966 


Contrac 


"J^iae  Varnished. 
Expan.  Contrac. 


I  3177 

I 


1059 


1226 
1405 
0966 


3597 


1199  i 


Cedar. 
Expan.  Contrac. 


0222 
0390 
0074 


0686 


0228 


Cedar  Varnished 


Expan. 


1114 
2108 
0966 


4188 


1396 


Contrac 


Baywood. 


Expan. 


1114 
1171 
0966 


Contrac 


3251 


1083 


Baywood  Var- ' 

nished.       > 
_  I 

Expan.  CoBtnc 


1709 
2030 
1709 


Hi 


5448 


I 


1816 
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TABLE  V. 


General 
Roy. 

Dulong  & 
Petit. 

Trongbton. 

Smeaton. 

Lavoisier. 

R.  Roberta. 

• 

Glass,  Flint    . 

Stoel  

Iron,  Cast       . 

Iron,  Wrought  .         .     . 

Copper    .... 

Brass 

Tin           .... 
Zinc 

04311 
06369 
06170 

04788 
06666 
09646 

06610 

08000 
10660 
10660 

04629 
06806 
06988 

09444 
.    10416 

04609 
06993 

06866 
09669 
10370 
12072 

06446 
07719 
07614 
08474 
12001 
13071 
17392 
19417 

The  first  five  Columns  of  this  Table  show  the  Linear  Expanqjion  of  Seven  metals  for 
1®  (Fahrenheit),  at  Temperatures  between  32«  and  212®,  extracted  from  the  works  of  the 
Author  named  at  the  head  of  each  column.  The  last  column  shows  the  same  at 
Temperatures  between  34*  and  144®. 

The  figures  in  the  first  four  tables  require  five  cyphers  to  be  prefixed  to  them,  and 
those  in  3io  two  last  require  foxir  cyphers. 


TABLE  VI. 

AvEBAGE  LiNEAB  ExPAKSiON  for  1®  (Fahrenheit)    of  the  undermentiond  Materials,  at 

Temperatures  between  34*  and  144**. 


Zinc,  Cast 
Zinc  Tube  . 
Block-tin  Tube 
Block-tin,  Cast 
Muntz's  Metal 
Brass,  Dra^Ti 
Brass,  Watch 
Gun  Metal 
Copper,  Cast   . 
Copper  Drawn 


21177 

Bagnali's  Common  Iron  (W.) 

08539 

17658 

Daw's  Best  ditto  (W.) 

08488 

18621 

Low  Moor  (W.) 

08896 

16164 

Eglington,  Clyde,  &  Glenamock  (C. ) 

07678 

13769 

1  Langlonn  (C.I.  No.  3.)       . 

07686 

13499 

1  Steel,  Shear     .             .             .       . 

07678 

12643    :  Steel,  Cast 

07760 

12637  i.  Langloan  ditto  (CI.)  . 

07480 

11995 

Glass,  Solid 

05446 

12007 

i  Glass  Tube      .             .             .       . 

05444 

TABK 

E  vn. 

Zinc,  Cast 
Zinc  Tube 
lUook-tin  Tubo 
Munt/Zs  Metal 
Drawn  Brass 
Watch  Bniss 
Gun  Metal 


Shear  Steel 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 


1  Zinc,  Cast 

Cast  Steel 

.  Zinc  Tube 

ditto 

Block-tin  Tube 

ditto 

Munt/Zs  Metal 

ditto 

Drawn  Brass 

ditto 

Watch  Brass 

ditto 

Gun  Metal 

ditto 

Class  1. 
30*  to  SO*.  I 


I  Class  2. 
i  40'  to  Wf, 


2 
2 
2 
1 
1 
1 
1 

2 

«> 

4^ 

2 
1 
1 
1 
1 


84 
40 
40 
80 

77 
66 
06 

81 
11 
11 
81 
77 
67 
66 


2 
2 
2 
1 
1 
1 
1 

2 
2 
2 
1 
1 
1 
1 


87 
47 
64 
76 
73 
60 
67 

84 
45 
61 
73 
71 
58 
65 


Class  3. 
50'tolOO» 


2 
2 
2 
1 
1 
1 


90 
40 
95 

83 
77 
66 


1-69 


2 
2 
2 
1 
1 
1 
1 


86 
37 
92 
81 
75 
64 
67 
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TABLE  VJLUL. 

• 

-a 

-       -—       .  - 

i 
1 

-«-» 

• 

• 

Block  Tin. 

Muntz's  Mo 

• 
CO 

■ 

1 

• 

1 

1 

5 

Zinc  . 

'  100 

Ml 

1-41 

1-48 

1-53 

1-61 

2-40 

2-51 

3-56 

Block  Tin      . 

0-89 

1 

•00 

1-26 

1-33 

1-37 

'44 

215 

2 

25 

3 

19 

Muntz's  Metal 

,  0-70 

0 

•79 

100 

105 

108 

•11 

1-70 

•78 

2 

52 

Brass 

1  0-67 

0 

75 

0-94 

1-00 

1-03 

■08 

1-61 

1 ' 

69 

2 

40 

Qnn  Metal 

0-65 

0 

72 

0-91 

0-96 

TOO 

05 

1-56 

_ 

•63 

2 

32 

Copper  . 

0-61 

0 

69 

0-87 

0-91 

0-94 

00 

1-48 

55 

2 

•20  ' 

Iron  . 

0-41 

0- 

46 

0-58 

0-61 

.  0-63 

0 

67 

1-00 

_ 

04 

1 

■48 

Steel 

0-39 

0 

44 

0-56 

0-59 

:o-6i 

0' 

'64 

0-85 

00 

1 

•41 

Glass,  Flint 

0-28 

0-31    1 

0-39 

0-41 

0-43 

0-45 

0-67   ' 

0-70 

1-00 

This  Table  shows  the  relative  expansion  of  any  of  the  Metals  therein  specified  to  any 
of  the  others.  For  example : — One  foot  of  Flint  Glass  is  equivalent  to  0  -  28  of  a  foot 
of  Cast  ZanCf  and  vice  vend ;  one  foot  of  Cast  Zinc  is  equivalent  to  3  *  56  of  a  foot  of 
Flint  Glass. 

The  Expansion  has  been  ascertained  in  each  case  from,  experiments  made  on  the  same 
day ;  consequently  the  apparatus  could  not  have  altered  materially  between  the  compared 
experiments.  K.  Eobbbts,  G.E. 


RATES   OF   CHEONOMETERS. 


To  the  Editor  of  the  Uorolooicil  Joubnal. 

Sir, — The  Horological  Institute  lia\'ing  a 
Standard  Mean  Time  Clock,  accurately  koi)t 
to  Greenwich  time,  by  means  of  the  com- 
mimication  with  the  Royal  Observatory, 
through  the  electric  teleg^ph,  which  trans- 
mits a  time  signal  twice  daily,  now  x>ossesses 
efficient  means  for  rating  (jironometers  and 
watches  or  clocks  which  are  compensated  for 
the  effects  of  temperature.  It  may  therefore 
not  be  unacceptable  to  consider  the  method  by 
which  the  instruments  may  be  compared 
with  the  standard  and  their  performance 
satisfactorily  tabulated,  with  a  view  of  ex- 
hibiting errors  and  rates,  with  the  circum- 
stances imder  which  they  are  obtained. 

If  many  instruments  are  to  be  rated,  it 
will  be  necessary,  for  the  purpose  of  saving 
time  and  labour,  to  compare  tnem  with  the 
standard,  as  nearly  as  possible  at  the  same 
hour  daJlj.  The  following  form  appears 
simple  and  concise,  but  amply  sufficient  for 
the  pxirpose  of  those  comparisons. 


Day    i  Clock 

I  fast  on 

of  iho  'Grecn- 

j    wich 

Month  ;   Mean 

Time 


Name  and  No.  of  Chronometer 


For  0  seconds  of 
Chronometer 


Chroii. 
hr.  &min. 


Clock, 

lir.,  min., 

&8ec. 


Solar 


aecondji 


Cairon. 
daily 
Gain 


8i 

I* 

Hi 


1 

2 
3 
4 
5 
6 


1 

2 

9 

2 

6 

2 

3 

2 

1 

2 

0 

h     m 
0  16 

0  20 

s 
37 


43 

50 

56 

2 


8 
3 
0 
2 
0 


34 
40 
47 
54 


9 
7 
7 
1 


00 


6-7 
5-8  ' 

70  ; 

■6-4  . 
■6-9  I 


49 
56 
50 
47 
53 


The  clock  error,  found  daily  at  the  sanw    j 
hour  from  the  time  signal,   ia  entcrod  in  ^    ' 
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oolumni  with  a  minus  sign  if  the  olook  is 
losing. 

TV^en  the  chronometer  is  compared  for 
the  first  time,  or  on  the  first  of  the  month, 
the  clock  seconds  (noted  to  the  nearest  tenth), 
corresponding  to  an  even  minute  of  the 
chronometer,  are  entered  in  the  3d  column, 
and  the  hour  and  minute  of  the  chronometer 
noted  at  the  top  of  the  column ;  with  the 
hour  and  minute  of  the  clock  placed  under- 
neath. The  hour  and  minute  need  not  be 
rex>eated  for  the  rest  of  the  month.  The 
clock  seconds  are  to  be  corrected  for  the 
clock  error  and  placed  in  the  4th  column, 
headed  ."solar  seconds."  The  difference 
from  day  to  day,  of  the  solar  or  true  seconds 
is  placed  in  the  5th  column. 

It  is  evident  that  if  the  difPerences  in- 
crease, the  chronometer  is  falling  behind 
true  time,  or  losing: — the  minus  sign  is 
then  to  be  affixed.  When  the  chronometer 
gains  on  true  time  no  sig^  need  be  used. 

Lastly,  the  6th  colimm  is  for  a  record  of 
the  temperature  from  a  self-registering 
maximum  and  minimum  thermometer  during 


the  preceding  24  hours.  Both  temperatures, 
or  meir  mean,  may  be  shown  as  desired. 
Space  may  be  ruled  for  three  or  more  chro- 
nometers on  the  same  page,  but  the  two 
first  columns  need  no  repetition.  In  such 
a  table  the  variation  of  the  rate,  and  like- 
wise of  the  temperature,  are  seen  at  a  glance. 
The  error  is  seen  almost  as  easUy.  A 
simple  subtraction  g^ves  it  us.  Thus  on  the 
3rd  (in  the  above  table)  the  error  is  4m. 
47 '7s.  slow.  On  the  5th  the  minute  of  the 
clock  has  altered  and  become  21 ;  looking 
out  for  such  changes,  the  chronometer  is 
seen  to  be  5m.  Os.  slow. 

The  following  form,  used  in  the  Liverpool 
Observatory,  aSbrds  a  valuable  record  for 
chronometer  statistics.  It  places  togeth^, 
so  as  to  be  comparable,  the  performances 
of  various  chronometers ;  shows  the  effect  of 
change  of  rate  on  the  longitude ;  and  leads 
to  the  detection  of  the  cause,  if  it  be  from 
inefficient  compensation  for  temperature. 
The  minus  sign  is  used  as  before,  to  indi- 
cate ihw  of  Qreenwich  time,  or  losing 
rate. 


OHEONOMETEBS  RECEIVED. 

Month 
and 
Day. 

1 

Name 

of 

Chronometer. 

Name 

of 
Ship. 

Name 

of 

Commander. 

Fast  of 

Greenwich 

Time 

Bate 

on 

Voyage 

Qaining 

■ 

Error  in 
Longi- 
tude 

No. 

of 

Dajs. 

t 

1    1853. 
Jan. 10 

„    14 
„    16 

M.     300 
F.      402 
T.      633 

Bellona    .... 
Constellation 
Wales 

Jimip . . . 
Allen  . . . 
Lambert 

h.    m.    8. 
0   42   24-5 
0    15    25-2 
— 0   53    17-6 

8. 

2-83 
-0-77 
—4-73 

8. 

E.  145. 
E.     29. 
W.    12. 

140 
107 
44 

CHRONOMETERS  DELIVERED. 


s 


§ 


11 


r3  o 
« •- 

go 


8o 

If" 
1^ 


o 
2i 


h*    m.     8. 

8. 

8. 

0  43     70 

2-50 

3-5 

0  13  54-4 

—3-23 

6-6 

1853 

Jan. 27 
Feb.  11 


Feb.  14  —0  56  12  7    —5-87 


3-8 


17 
28 

30 


§ 


Sis 


REMAKKS. 


47  to  79    Gains  1-7  in  52  and  4-3  in  78 
44  to  79    Rate   in*egular    in  the  same 

I     temi)erature. 
42  to  69    Loses  7*2  in  43  and  4*0  in  65 


The  above  ia  }H)rhaps  sufficiently  explan- 
atory without  any  comment ;  but  it  may  be 
rnhnsablo  to  show  by  an  example  how  the 
**  eiTor  iji  the  longitude  "  is  obtained. 

When  a  ehronomoter  has  been  previously 
rated,  tlio  old  **  rate  pai>er''  is  generally 
dcx>osited  in  the  box,  and  accompanies  the 


instnmicnt ;  and  from  it  the  necessary'  data 
is  obtained. 

Suppose  then,  that  nuch  a  paper  stated 
that  on  October  30th,  1856,  a  clironometer 
was  slow  of  o.  M.  T.  3m.  23*78.  and  losing 
daily  0*88.  ;  and  when  received  l.y  the  rater 
on  August  14tb,   1857,  its  real  error  was 
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5m.  31*56.  slow;  what  would  have  been  the 
error  in  longitude  if  this  rate  had  been 
allowed  for  during  the  interval  ?  ^ 


Accumulated  rate  =  288  c 

lays 

X     0-8s. 

h. 

m.    s. 

yi                 yy 

0 

3     50-4 

Oct.  30th,  slow        — 

0 

3     23-7 

Aug.  14th,  supposed  slow 

0 

7     141 

„                 really      „ 

0 

5     31-5 

Gain  on  rate 

0 

1     42-6 

i.e.    Error  on  longitude 

102-6  w. 

The  error  in  longitude  is  West,  because 
the  computed  rate  would  have  made  a  meri- 
dian to  the  Eastward  of  Ghreenwich  the  first 
meridian,  but  as  the  navigator  would  find 
his  position  on  the  chart  from  tlie  meridian 
of  Greenwich  the  ship  would  bo  conaidered 
to  the  westward  of  her  true  place. 

B.  Stbacbak. 


ABTISTIO  BOTANY :  ITS  APPLICATION  to  tiie  LAWS  OF  ORNAMENTATION. 


By  De.  0.  Dbesseb,  F.L.S.,  P.E.B.S. 

L«etiirar  at  the  South  Kensington  M^uscum,  the  Ciystol  Palace,  the  Folytechnic  Institution,  and  tlic  If  ctropolitan  Hcqolik 
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Last  week  I  stated,  that  before  procecdiug  to 
the  special  subject  of  this  lecture,  I  would  refer 
again  to  a  particular  point  which  wo  were  then 
considering.  It  will,  however,  be  desirable  that 
I  should  refer  to  a  communication,  which  I  have 
received  from  your  Secretary,  who  has  kindly  sent 
me  copies  of  your  Journal,  one  of  which  contains 
a  very  admirable  paper  on  Decoration ;  and  another 
on  the  results  of  a  Discussion  upon  a  subject  to 
which  mv  special  attention  was  turned,  namely. 
As  to  wnat  are  the  best  patterns  for  engraving 
watches.  From  havins;  already  expressed  my 
opinion  on  the  latter  subject,  it  would  be  folly  in  me 
to  enter  at  any  length  into  it ;  I  have  commented 
upon  the  various  grades  of  art,  and  have  given  \ 
illustrations  of  them,  from  the  lowest,  or  mere 
adaptation  up  to  the  highest  of  purelv  mental 
development,  in  which  the  most  mind  is  mani- 
fested. During  the  remarks,  in  the  Discussion 
to  which  I  refer,  it  was  said  that  there  is  a 
great  effort  made  by  some  parties  to  imitate 
Bght  and  shade.  Now  I  regard  that  as  a  similar 
mistake  to  that  of  the  making  water  vessels  in 
the  shape  of  wicker  work,  to  which  I  referred  last 
week.  It  is  au  effort  to  do  what  cannot  be  done 
with  the  same  amount  of  success  as  it  can  upon  a 
common  piece  of  paper,  where  it  can  be  per- 
formed with  the  greatest  ease ;  but,  engraving  on 
metal,  can  effect  what  cannot  be  produced  on 

Saper.  In  gold,  you  have  a  beautiful  material  to 
eal  with ;  and  tnerefore,  I  consider  that  it  is  a 
step  in  the  wrong  direction  to  try  and  do  that  badly 
upon  metal  which  is  capable  of  bein^  well  done 
upon  other  materials.  The  question  mav  be 
resolved  into  this — ^What  sells  best  ?  but  such  an 
Institution  as  yours  should  endeavour  to  raise  the 
national  taste.  It  is  the  peculiar  prerogative  of 
some  individuals  to  be  so  far  in  advance  as  to  be 


capable  of  taking  the  lead,  and  such  should  be 
your  position. 

Allusion  was  also  made  in  the  discussion  as  to  tk 
necessity  for  the  ornamentist  learning  drawinf. 
That  I  tniuk  must  be  obvious  to  every  one  ;  but  wi& 
regard  to  the  power  of  drawing,  I  would  obsorc^ 
that  it  is  only  a  meaos  to  an  end.  No  stndeet 
intended  for  art  drawing  is  transferred  to  mj 
tuition  until  he  has  acquired  the  power  of  image 
drawing  to  a  very  great  extent.  We  never  thiw 
of  entering  them  in  the  higher  class,  until  titej 
are  well  able  to  draw  perfectly  from  nature^ 
flowers,  fruits,  and  other  objects  suited  to  on»> 
mentation  and  design.  It  is  indispensable  thit 
they  should  be  thoroughly  skilled  draughtsmen, 
before  they  think  of  becomings  desig^ners.  To  mj 
mind,  the  analogy  runs  thus  :  drawing  is  abso- 
lutely necessary  for  ornamentation.  No  one  vonU 
think  of  denying  that  fact ;  but  it  does  not  foUov 
that  because  a  person  can  imitate  well  that  be 
will,  therefore,  be  able  to  produce  an  omiBsl 
design.  At  school  a  boy  may  be  taught  his  afphi- 
bet,  be  taught  to  write  and  understand  Eagyi 
composition;  but  he  would  not,  therefore,  be 
enabled  to  produce  Fssays  like  Macaulay*8  vhei 
he  left  it.  He  has  learned  to  read  and  write 
certain  words,  simply  as  a  means  to  an  end.  We 
teach  him  the  laws  of  composition,  and  ctdtiTste 
his  mind  so  as  to  enable  him  to  produce  beantifil 
ideas.  Drawing  is  to  the  student  in  art,  the  same 
as  writing  is  to  the  scholar  in  literature,  H^ 
means  of  enabling  Jiim  to  convey  the  thoughts  d 
his  mind;  it  is  the  mind  after  all  wlddi  mti^ 
produce  the  design.  As  to  the  power  of  oiere 
imitation,  we  know  that  it  is  possessed  by  cert^ 
animals.  We  have  heard  of  the  mockuig  biii 
for  instance,  which  can  imitate  veir  niceh,  hot  ^ 
has  no  mental  development  notwithatondiiig.   ^ 
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monkey,  agun,  will  imiUto  the  ACtioiu  of  a  man, 
but  it  is  not  a  man  for  all  that.  It  is  mind  which 
pecnliarl}'  distinguiahea  men  from  mere  animala. 
In  engraving'  upon  gold  you  can  use  light  Bpota 
wliich  are  aiw^a  beautiful. 

Lost  week,  I  referred  to  the  floance  which  one 
of  our  students  ia  the  Female  School  of  Art, 
Queen  Square,  has  received  a  commlssioa  to  pre- 
pare for  tlie  wedding  dreaa  of  the  Princess  Alice. 
Erery  part  of  its  design  'u  baaed  npon  certain  laws, 
and  the  result  is,  that  not  only  has  the  composi- 
tion proved  highly  satisfactory  in  thut  particular 
cose,  but  the  same  student  h^  been  further  com- 
missioned todesigna  veil  of  averycoitly  character, 
and  Her  Hajeaty  has  also  ordered  for  herself  a 
flounce  constructed  upon  the  same  broad  prin- 
ciples, but  differing  somewhat  in  details  from  that 
of  the  Princess  Alice. 

Symboliam  is  the  power  of  speakiiig  which 
every  thing  enjoys.  Tliere  is  sometimed  a  deep 
set  meaning  in  the  form  used  in  ornament.  For 
example,  if  we  go  into  an  Egyptian  temple,  we 
find  a  continual  repetition  in  itd  embellialiments  of 
the  lotus,  or  tbnt  form  of  vegetable  growth  which 
is  known  to  the  artist  under  the  name  of  the 
lotus-  This  plant  conveyed  a  particular  meaning 
to  the  mind  of  the  Egyptian.  The  lilj  was  the 
first  Sower  to  spring  up  after  a  raiuy  season,  when 
the  Nile  had  overflown  its  banks,  depositing  upon 
the  land  a  quantity  of  rich  earth.  Juat  as  the 
waters  are  settling  again  into  the  bed  of  the 
river,  the  hosbaudmau  c.tsts  his  seed  upon  the 
water,  and  it  shortly  springs  up  on  abundant  crop, 
but  before  it  does  so,  the  lotus  appears  as  the 
harbinger  of  good.  That  flower,  was  therefore, 
used  as  the  precursor  of  good  tidings,  and  (hui 
it  became  an  object  of  womhip.  The  Egyptian:^ 
also  held  in  rehgious  veneration  mice,  rats,  and 
thioES  of  that  kind.  So  in  various  parts  of  the 
earth,  the  same  tiling  has  been  done  at  different 

iieriods.  Almost  ever^  part  of  Gothic  architecture 
lad  originally  a  particiihir  menuing.  Tlierc  are 
a  number  of  plants  which  were  supposed  to  have 
n  special  siguiGcation.  Linnnus  construcled  what 
he  called  "  The  Floral  Clock,"  which  runs  tlius— 


Flo 


L  C1.0CK, 


Major  Convolvulus i    a.  m. 

Ipomora  Nil  and  Wild  White  Convolvului  3—4  „ 

Yellow  QoBtsbcnrU  end  Wild  Camomile  ...  4— S  „ 

Naked  Stemmed  Poppy  and  Wild  Succory  9  „ 
MinoT   Convolvalni,  Dandelion,  Ecbaliam, 

Clatcriiini,  pnd  Common  Lapmne 5— G  „ 

Epoltcd  Cat's  Ear,  several  species  of  Sola* 

nnm,  and  Coavolvuloi  Skuln fl        „ 

Sow  Thistle,  and  B  tpccies  orllicraoiiim  ...  6-7  „ 
Water    LJlJe*    (many    specie")    Lactacu, 

Cameliua,  and  Prenanthcs  Mnrolis    7         „ 

Innill  C.ipe  Moriguhl,  Bearded  Fig,  llari- 

gold,  Speenluria  Speculam,  and  Cacumi* 

Aiignrica   7—8  „ 

Scarlet  Pimpernel tt        „ 

Kolana  Proilmla S— 9  „ 

Field  Marigold 9        „ 

Sandworts 9—10  ,. 

Knotted  Fig  Uarigotd 10-11  „ 


Common  Star  of  Bethlehem  (Dove's  Dong 

of  Scripture),  and  Lady  Eleven  o'clock  II     a.m 
Blae  Passion  Flower  and  many  Fig  Mari- 
gold      12         „ 

Scilla  FomeriJiana  (at  Montpelier) aftemuon 

Sqaill  andaspocioi  of  Feverfew 3     p.m. 

Night  Flovreriiig  Catch  fly    5—8  „ 

Evening  Frimrose      6         „ 

Marvel  of  Pern 8— J  „ 

Evening  Flowering  Lychnis    7        „ 

CEnothera  Tctrnptcra,  and  Enavcolcn,  and 

Night  Blooming  Fig  Marigold   7 — 8  „ 

Night  Blooming  Cereus  6-9  „ 

The  Ornithological  Clock  ia  a  modification  of  the 
same  idea.  It  is  constructed  ao  na  to  mark  the 
hours  by  the  time  of  awakening  of  the  little 
feathered  aon^stcrs.  It  ia  constructed  on  the  prin- 
ciple of  the  Flower  Clock,  by  a  German  woodman. 
It  is  intended  to  mark  the  hours  by  the  waking 
of  the  first  notea  of  the  httle  songsters  of  the 
woods.  The  sign nl  is  given  by  the  green  chaffinch, 
the  earliest  riser  among  all  the  feathered  tribea.  Ita 
song  precedes  the  dawn,  and  is  beard  in  summer 
from  half-poat  1  to  2  o'clock, a.m.  Next  from 
2  to  half-past  3  comes  the  black  cap,  or  the 
ivlvia  atrieapUla.  whose  wnrblings  would  equal 
those  of  the  nightingale,  if  they  were  not  so  very 
short.  From  half-post  2  to  3  the  hedge  sparrow. 
From  half-past  3  to  4  the  blackbird ;  the  mocking- 
bird of  our  climate,  who  imitates  all  tones  so 
well  that  the  blackbirds  of  a  French  Canton 
were  made  to  sing  the  Marseilleise  Hymn,,  by 
letting  loose  a  blackbird  who  had  been  taught 
that  tune.  From  4  to  half-past  4  the  lark  pour* 
forth-  its  melodici.  From  half-post  4  to  5  the 
black-headed  titmouse  is  heard.  Lastly,  from  5 
to  half-past,  the  sparrow  wakes  and  begins  to 
chirrup. 

Another  modification  of  deep  interest  is  "  The 
Flower  Clock,"  {Horologium  Fliira],  of  LiniiKns 
in  Upsal,  the  wheels  of  which  arc  the  sun  and  the 
earth,  and  the  index  fingers  of  which  are  flowers, 
one  of  whicli  always  wakens  and  opens  Inter  thau 
another,  and  (his  suggested  the  couceptiou  of  the 
lunar  clock.  Richter  says,  "  1  formerly  oecu- 
pied  two  chambers  in  ijcheeran,  in  the  middle  of 
the  market  place.  From  the  front  room,  I  over- 
looked the  whole  mafket-plnce  and  the  royal 
buildings,  and  from  the  bock  the  botanical 
garden.  Whoever  now  dwells  in  the:ie  two 
rooms  passes  (exceedingly  harmoniously  arranged 
to  his  hand}  between  the  flower  clock  iu  the 
garden  and  the  lunar  clock  in  the  market  place. 
At  3  o'clock  iu  the  morning  the  yellow  goals- 
benrd  opens,  and  the  stable  boy  is  to  rnttlc  and 
feed  the  horses  beneath  the  ledger.  At  4  o'clock 
the  hawkweed  awakes,  choristers  going  to  the 
cathedral,  who  are  clocks  with  the  clumcs  ond  the 
bilkers.  At  5,  kitclieii-mnidE,  dniry-maids,  and 
butter-cups  awake.  At  6,  the  nowthistle  and 
cocks.  At  T  o'clock  many  of  the  ladies'  maids  are 
awake  in  the  pnlnce,  the  chicory  in  mj  botnuical 
garden,  and  some  tradesmen.  At  S  o'clock  all 
the  colleges  awake  and  the  little  yellow  mousC' 
ear.  At  0  o'clock  the  female  nubility  begin  to 
stir,  the  marigold,  and  even  many  young  Indies 
who  have  come  from  the  country  bcgiu  to  look 
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out  of  their  windows.  Between  10  and  11  o^olock 
the  court  ladiee,  and  the  whole  staff  of  lords  of 
the  hed  chamber;  the  Alpine  dandelion;  and 
the  readers  of  the  princess  arouse  themselves 
out  of  their  morning  sleep,  and  the  whole  p<ilace, 
considering  the  morning  sun  gleams  so  brightly 
to-day  from  the  lofty  sky  through  the  coloured 
silk  curtains,  curtails  a  little  of  slumber. 
At  12  o^clock  the  prince,  at  1  his  wife,  and 
the  carnation,  have  their  eyes  open  in  their 
flower  vase.  What  awakes  late  in  the  afternoon, 
at  4  o'clock  is  only  the  red  hawkweed.  In  the 
night,  watchmen  see  the  cuckoo  clock,  and 
these  two  only  tell  the  time  as  evening  clocks 
and  moon  cIocks.  I  could  never  know  when  it 
was  2  o'clock,  because  at  that  time  together  with 
a  thousand  other  city  gentlemen,  and  the  yellow 
mouse-ear,  I  always  fell  asleep ;  and  at  3  in  the 
morning  I  awoke  as  regular  as  though  I  was 
ft  repeater. 

It  would,  perhaps,  be  useless  to  show  you  how 
flowers  are  used  to  typify  the  seasons  of  the  year. 
Such  thine^  are  frequently  done  in  illuminated 
almanacs,  but  they  are  not  clocks ;  jet  still  they 
are  sometimes  associated  with  timekeepers  in 
rarious  ways.  I  will  give  you  one  or  two  in- 
stances of  the  typical  use  cf  flowers  for  such 
purposes.  There  are  the  symbols  of  the  months : 
January,  Christmas  rose  and  winter  aconite. 
February,  snowdrop  and  crocus.  March,  prim- 
rose and  wood  anemone,  and  oats  are  sown. 
April,  fruit  blossoms,  the  narcissus,  cowslip  and 
bluebells.  May,  strawberry  blossoms,  hawthorns, 
honeysuckle,  buttercup,  daisy,  lilac  and  laburnum. 
June,  dognoie,  pimpernel,  bonage,  mushrooms 
appear,  haymaking.  July,  white  lily,  harebell, 
sun  flower.  August,  chinaasters,  garden  bal- 
BamSy  oats,  barley,  haricots,  hop-picking  begins, 
the  leaves  of  the  wheat  turn  yellow.  September, 
blackberries  ripe,  apples  ripe,  honeysuckle  blos- 
soms a  second  time,  dry  flowers.  October,  straw- 
berry-tree flowers,  acorns  ripe,  hedge-nuts,  haw- 
thorn berries,  low-berry  fruit,  r^ovember,  the 
fall  of  the  leaf,  land  ploughed.  December,  misile- 
toe  in  fruit,  holly  in  fruit. 

Colour  is  applied  to  watch-cases  chiefly  for 
ladies  by  enamelling,  and  the  laws  that  regulate 
it  are  of  very  great  interest.  Not  one  person  in 
ten  uses  colour  correctly.  This,  perhaps,  may 
arise  from  the  fact  that  persons  see  them  differ- 
ently.  I  know  two  or  three  persons  who  are 
blind  to  colours,  although  they  are  very  keen 
sighted  in  many  other  things.  The  first  instance 
of  this  description  which!  met  with  struck  me 
as  very  peculiar.  I  asked  a  friend  of  mine  the 
colour  of  one  or  two  gems ;  the  colours  of  which  I 
was  unacquainted  with.  He  replied,  "  I  really 
do  not  know  what  their  colours  are.^'  1  rejoined 
"  You  a  jeweller  and  not  know  the  colours  ?" 
**  No,"  he  said,  "  such  is  the  fiict.''  There  hap- 
pened to  be  laying  on  the  table  a  green  card  case 
and  a  red  telescope  case.  I  asked  him  if  he 
knew  of  what  colours  they  were;  he  replied 
that  he  did  not.  So  it  may  be  and  probably  is 
with  other  persons,  one  colour  may  seem  to  one 
Tery  different  to  what  it  does  to  another.  Many 
diflerences  of  opinion  as  to  tlie  effect  produced  by 
colour  may  be  explained  b^  lUat  phenomenon. 
If  there  is  anything  raiUcalVy  ^toiig  Vn  qam  m^^ 


of  a  subject,  it  probably  arises  from  that  cause. 
The   source  of  colour  is  light.     That  is  the  first 
fact  to  which  I  must  call  your  attention.    The 
next  is,  that  light    consists  of  three   colours,— 
yellow,  red,    and    blue.    By    their    mixture   or 
combination  all  other  colours  are  produced.    For 
instance,  if  we  mix  blue  and  yellow  together  we 
obtain  a  green,  as  you  all  kiiow  perfectly  well 
An  artist  very  rarely  has  any  green  paint  in  his  box. 
If  red  and   blue  is  mixed  together  it  forms  t 
purple ;  and  red  and  yellow  produce  an  orange. 
You  may  tell  me  that  i^ir  Isaac  Newton  taught 
us  that  there  were  six  colours,  which  he  thus 
made — violet,  indigo-blue,  g^^en,  yellow,  orange, 
and  red.     Supposing  a  ray  of  light  was  let  into  a 
room  through  a  small  opening  and  passed  through 
a  prism,  or  three-sided  glass,  it  would  not  procetd 
straight,  but  would  be  bent  back  again;  instead  of 
continuing  in  a  downward  direction,  it  would  be 
divided  into  a  given  number  of  parts,  and  whiit 
were  called  "  the  colours  of  the  rainbow  "  wouM 
be  depicted  by  it.     Sir  Isaac  Newton  found  thsU 
the  top  was  violet,  the  next  blue  indigo,  the  next 
blue,  the  next  green,  the  next  yellow,  the  next 
orange,  and  the  lowest  red.     A  ray  of  white  light 
may  be  said  to  be  represented  by  rays  of  light 
possessing  those  colours.     As    the   light  is  the 
source  of  all  colours,  so  it  is  itself  made  up  of 
so  many  colours,  combined  together  the  samii 
light.     In  passing  through  the  prism  the  blae  is 
bent  more  than  the  yellow,  the  yellow  more  than 
the  red.    The  blue  ray  falls  upon  the  surface ;  the 
red  ray  falls  upon  the  top  of  Uiat ;  and  the  yeUov 
ray  again  ftills  upon  the  top  of  that.     Those  three 
rays  falling  on  the  top  of  each   other    prodoce 
white.     By  such  an  arrangement  we  are  enahled 
to  cast  a  blue  ray  of  light  on  one  side,  a  yellow 
ray  of  light  on  another,  and  a  red  upon  another: 
so  that  the  whole  instead  of  falling  one  on  the 
top  of  the  other  produces  a  white  light.    Hom, 
again,  they  are  separated,  shewing  you  the  three 
component  parts.    If  the  colours  instead  of  fiiUing 
upon  a  plain  surface,  fall  upon  a  concave  reflec- 
tor,    they     are    reflected    back,    showing    the 
three  coloui*s  of  light ;  then  reversing   it  all  the 
colours  will  meet  at  a  given  point  and  become 
white  again.     It  was  by  overlapping  the  Uue  and 
the  yellow  that  green  was  obtained ;  and  it  ms 
by  overlapping  the  parts  communicating  together 
that  the  seven  colours  are  produced.     The  rei 
blue,  and  yellow  are  parta  of  the  same  priman 
colours.     If  a  blue  ray  is  passed  through  a  prlai, 
it  remains  blue  wherever  it  falls.    Pass  it  through 
anything  else  that  has  no  colour  in  it»  and  ve 
cannot  resolve  it  into  any  tiling  else  but  a  bfaie 
ray.     These  stand  in  the  same  relation  to  colours 
as  the  elementary  bodies  do  to  chemistry,  or  the 
stars  of  the  firmament  to  astronomy. 

Paints  represent  what  exists  in  light.  Theft 
is  it  is  true  a  great  difference  between  the  tvo. 
Here  I  have  a  blue  colour,  but  I  ^ould  be  tct; 
sorry  to  say  that  it  represents  exactly  the  stae 
colour  which  exists  in  light ;  but  it  is  as  near  a»  I 
can  get  it.  The  same  remark  applies  to  the 
other  colours,  none  of  them  are  exact  repit- 
scntations  of  the  real  colour.  Some  of  the  i4g- 
menu  of  paint  arc  transparent  and  others  opaqae. 
They  differ  very  materially  in  their  chemical  cost 
ill  ' 


\  "^Q^v^vQus  as  well  as  in  their  physical  nature.    Thi 
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differences  arise  from  the  variations  in  the  pig- 
ments.   These  paints  do  not  represent  truly  the 
colours  of  the  rainbow,  and  therefore  it  is  im- 
possible for  me  to  produce  the  same  effect  all 
through.     If  we  got  three  absolutely  pure  colours 
we  should  want  no  others.    The  artists'  box  would 
be  complete  with  them  alone ;   but  not  haying  got 
them  we  are  obliged  to   imitate  them.      Then 
there  are  other  difficulties.     The  pigments  will 
sometimes  mix  so  as  to  destroy  each  other.     I 
have  just  said  that  white  is  composed  of  three 
colours,  red,  blue,  and  yellow.     If  I  could  mix 
them  as  I  have  them   here  without  destroying 
them,  the  same  as  I  do  by  the  agency  of  prisms 
and  reflectors,  I  should  get  a  pure  white  light ; 
but,   supposing  1  select  three  of  the  brightest 
of  blue,  yellow,  and  red  which  I  can  get,  and  mix 
them    together  in  certain   proportions  I  get  a 
colour  which  is  all  but  black.    Many  artists  never 
use  black;  they  have   none  of  it  m  their  paint 
box ;  but  they  compound  it  of  three  colours.  That 
result*  from  the  fact  that  the  paints  when  mixed 
together  destroy  one  another.     That  is  a  feature 
in  the  law  of  colours  to  be  borne  very  specially  in 
mind  when  mixing  colours;  that  the  more  you 
mix  them  the  duller  they  become.    By  a  mechan- 
ical   arrangement,  I    can  give  you   some  illus- 
trations of  the  fact.    I  have  here  three  what  are 
termed    secondary  colours — green,    purple,  and 
orange.     The  purple  constitutes  a  red,  the  blue 
standing  midway  between  them.    Green  is  a  mix- 
ture of  yellow  and  blue ;   orange,  of  red  and  blue 
Each  of  the  secondary  colours  results  from  a  mix- 
ture of  two  primary  ones.     By  the  agency  of  this 
wheel  I  can  mix  them  without  destroying  them. 
Du-ectly  I  mix  those  I  have  here,  I  get  a  grey 
jipproachiug  to  a  white,  and  it  would  be   abso- 
lutely white  if  I  had  the  three  colours,  red,  blue, 
and  yellow,  as  pure  as  the^  exist  in  light.     The 
means  I  have  used  for  bringing  about  the  result  is 
this !  the  eye  cannot  forget  what  it  has  seen  in 
less  time  than  the  tenth  part  of  a  second.     By 
acting  upon  that  fact,  engineers  are  often  enabled 
to  accomplish  apparent  marvels.    The  spectator 
might  as  well  be  blind  altogether.     A  school  boy 
knows  that  if  he  can  get  a  stick  and  a  string  at 
the  end  of  it  and  whirl  it  round,  he  will  soon  get 
a  form  of  a  circle,  an  effect  produced  from  the 
same  cause.     The  eyes  cannot  occupy  two  spaces 
at  once.     (The  Lecturer  then  illustrated  the  for- 
mation of  compound  by  the  combination  of  simple 
colours)      Such  experiments  must  be  tried  if  you 
wish  to  become  conversant  with  the  mixture  of 
colours.     There  is  a  little  arrangement  sold  for  a 
shilling  which  has  all  the  colours  of  the  rainbow 
according  to  Sir  Isaac  Newton's  plan.     Another 
arrangement  is  upon  the  principle  of  the  hum- 
ming-top ;  it  is  cdled  the  Pnilosonher's  Top. 

In  lecturing  I  always  wish  to  show  the  mode  of 
carrying  out  the  experiments  in  the  most  simple 
manner,  so  that  they  may  be  repeated  by  my 
auditory.  It  is  great  folly  m  teaching  to  employ 
costly  uiechanism.  It  is  our  business  as  tutors 
to  try  and  illustrate  in  such  a  plain  manner  that 
our  pupils  may  repeat  what  we  have  done,  and  see 
whether  it  is  so  or  not. 

Although  I  have  just  called  your  attention  to 
these  facts,  you  must  bear  in  mind  specially  that 
really  in  a  scientific  point  of  view  there  is  no 


colour  in  any  thing.  That  seems  a  very  startling 
proposition  when  stated  for  the  first  time,  that  the 
papers  which  you  see  apparently  red  and  blue  are 
really  of  no  colour  at  all.  A  ray  of  light  con- 
sisting of  red,  blue,  and  yellow,  falls  upon  these 
surfaces.  The  reii  paper  has  the  power  to  suck 
in  all  the  blue  and  yellow  rays,  and  thus  destroys 
them ;  and  reflects  back  the  red  only.  So  with 
the  others.  When  liu:ht  falls  upon  a  looking 
glass,  it  is  reflected  back,  but  not  quite  all  of  it ; 
but  when  the  light  falls  upon  those  other  surfaces » 
the  blue  and  yellow  are  sucked  in  and  the  red 
remains  and  is  reflected.  The  same  with  the 
blue  and  yellow.  A  purple  surface  such  as  I 
have  here  is  found  thus :  it  has  a  power  of  suck- 
ing in  and  destroying  the  yellow,  sending  back 
the  red  and  blue,  which  m  combination  form 
purple.  It  is  the  same  with  other  colours. 
There  is  a  great  desire  in  the  mind  for  Uie 
presence  of  three  colours — red,  blue,  and  yellow^ 
m  the  proportions  of  three  parts  of  yellow,  five 
red,  and  eight  blue.  In  those  proportions  they 
are  beautiful  and  harmonious.  Tou  may  illustrate 
this  fact  thus.  Get  a  copy  book  cover  and  cut 
it  through.  The  inside  is  perfectly  white.  Put 
between  them  tissue  paper  or  something  thin.  If 
you  gaze  for  some  time  upon  the  blue  so  that  it 
may  fatigue  the  eye,  one  part  will  no  lons^er 
appear  white,  but  orange.  We  have  the  Uue 
here,  and  the  mind  has  created  the  orange  colour 
opposite  to  it.  The  orange  is  a  mixture  of  yellow 
and  red  which  have  been  created  hythe  mind,  show- 
ing at  once  you  see,  a  natural  effort  on  the  pari 
of  the  mind  to  produce  those  three  colours  in 
order  to  give  itself  pleasure.  If  I  place  in  a  sheet 
of  red,  and  gaze  at  it  for  some  time,  I  notice  that 
the  bars  become  green.  Green  is  what  we  term  a 
complimentary  colour;  the  red  being  composed 
there  of  two  primary  colours,  so  when  green  is 
used  those  two  colours  are  produced.  This  is  a 
very  singular  experiment;  and  I  am  sure  jou 
would  have  great  pleasure  in  pursuing  it  for  your- 
selves from  that  thoroughly  scientific  toy  which  I 
have  here. 

I  will  just  say  a  word  about    the  power  of 
colours.     Blue  is  the  most  retiring ;  supposing 
you  were  dealing  with  the  walls  of  a  room  and 
wanted  to  make  it  look  larger,  blue  should  be  the 
predominant  colour  you  employ.     There  is  no 
doubt  that  that  is  why  the  sky  appears  blue.     Of 
all  colours  red  is  the  most  exciting ;  and  that  is 
the  reason  why  we  dress  our  soldiers  in  it.    I 
think  that  is  a  great  mistake  in  our  army  regu- 
lations.   If  I  was  a  soldier  I  should  be  Terr  sorry 
to  be  dressed  in  red.    The  colour  of  biros  is  al- 
most always  according  to  the  circumstances  in 
which  they  live.    Those  which  live  amongst  ferns 
and  withered  vegetation  have  very  much  of  the 
same  brown  colour ;  so  that  you  may  very  often 
mistake  a  burd  for  a  dead  leaf.     If  the  soldiers 
were  of  the  same  colour  as  the  ground  on  which 
they  were,  or  of  the  gi*ass  amount  which  they 
moved,  it  would  be  much  more  difl&cult  to  shoot 
them  than  it  is  now.    Of  all  colours,  yellow  is  the 
most  advancing,  so  that  if  you  do  not  want  a 
thing  to  look  large,  never  paint  it  of  that  colour. 
Then  look  how  they  are  contrasted.    Red  and 
green  are  what  we  call  complimentary  colours. 
If  you  want  red  with  one,  you  must  have  ^^^^ss^ 
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with  the  other  becanM  tbtX  h  a  primuy  odour. 
But  then  jou  produce  a  contrast  m  this  yraj ; — 
green  ia  compartitiTelv  soothing  whikt  red  is 
exdting.  There  is  no  difference  as  rwarda  depth ; 
thej  are  rerr  nearlj  the  same.  The  contrast 
produced  ia  mm  the  eicitinf  effect  of  the  one 
and  die  soothing  influence  of  toe  other.  Thatia 
wbr  grasaea  ana  vegetablea  are  green.  Yon  deal 
witn  purple  and  ydlow  aa  complunentarj  colours. 
There  are  three  coloura  contuned  in  them.  Tel- 
loir  is  adTandog,  but  purple  ia  retiring,  blue  is 
the  most  retiring^  of  all,  t>ut  uerertheless  punile  is 
retiring.  Purple  again  is  a  dark  and  jelloir  a 
liebt  colour ;  so  that  tou  have  the  contrast  again 
01  light  and  dark.  If  ^ou  take  an  orange  and 
bine,  there  ia  also  a  contrast,  the  orange  bSng  an 
exciting  or  atimulating  colour,  whereas  blae  is  the 
most  retiring  of  all  colours. 


METEOROLOGICAL   OBSERVATIONS, 

Taken  at  9  a.m.,  Apeil  1862. 

Grag'i  /m  Jioad. 


The  9  a.m.  wind  obserrations  referred  to 
the  cardinal  points  shew  v  winds  on  13 
dars ;  H,  8 ;  £|  4 ;  and  »,  on  S. 
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Wnk. 

Uioth 

be  iMnultd 

One  Hour. 

b>*^M 

— 

App««i.Tm«L 

~i. 

JI*BlT>» 

m.    *. 

Sun... 

■1 

2  30 '31 

0-383 

2  30-29 

Man.. 

2 

2  21    13 

0-399 

2  21-11 

Tues.. 

2  11-58 

0-413 

2  11-56 

Wed.. 

2     1-68 

0-426 

2     1-67 

Thurs. 

1  51-45 

0-439 

1  51-44 

Pri... 

1  40-91 

0-451 

1  40  90 

Sat . . . 

1  3008 

0-463 

1  30-07 

Sun... 

I   18-96 

0-477 
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0  32-10 

Frid.. 

0  19-89 
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0  19-89 

Sat... 

0     7-49 
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0    7-49 

Sun... 

0     5-00 

0-528 

0    6-06 

Mon.. 

0  17-74 
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0  17'74 
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0  30-54 
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0  30  5) 

Wed.. 

0  43-45 

0-541 

0  43-4< 
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0  56-41 
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1     9' 40 

Sat.... 
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1  48-« 
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24 
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25 
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2C 
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0-526 
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27 
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3     4-44 
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30 

3  16-63 
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EBBATTJU. 
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HaBsanl,     Jt\  :  I  :  0,"   ibonld    have    been   "Lcu 
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BEJIARKa.  j  ' 

The  maximum  lieight  of  the  barometer  ; 
was  30-33  at  8  a.m  ,  29th;  the  minimum  , 
29 '.^>8  at  llh  30mx>.m.,  2nd;  also  the  name 
at  thi>  same  time  on  tlio  22nd. 

Hain  fell  on  14  Aayn,  during  about  80  ! 
hoiira,to  the  amount  of  2 -34  incnee.  i 
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THE   BRITISH    HOROLOGICAL    INSTITUTE. 


THE   ANNUAL   MEETING- 


The  Annual  Meeting  was  held  at  the 
Institute,  on  Wednesday  the  25th  ultimo,  at 
Seven  o'clock  in  the  Evening,  Mr.  Klaf- 
TENBBfiGEB,  as  onc  of  the  Vice-presidents, 
occupying  the  chair. 

The  minutes  of  the  previous  Annual  Meeting 
were  read  and  confirmed,  with  certain  amend- 
ments which  were  ordered  to  be  made  in  them. 

Mr.  HiSLOP,  the  Honorary  Secretary,  read  the 
following  Report  and  Financial  Statement : — 


<*  Repobt 


OF  THE    Council  fob 
EifDiRQ  June,  1862. 


THE    TXAB 


^  In  conformity  with  the  rules,  the  Council  beg 
leare  to  present  for  the  consideration  of  the 
Members,  a  Report  of  the  state  and  proceedings  of 
the  British  Horological  Institute,  with  an  audited 
Financial  Statement  for  the  past  year. 

**  The  universal  depression  of  industrial  arts, 
and  the  especial  manner  in  which  that  depression 
has  borne  upon  Horology,  has  produced  some 
effect  upon  the  Association  as  respects  the  num- 
ber of  Members  and  the  consequent  income. 

"  The  difference  is  not  bo  great,  however,  in 
point  of  number,  as  might  have  been  expected, 
while  the  income  has  been  made  up  from  other 
sources  to  an  amount  nearly  equal  to  the  previous 
year. 

*'  Tour  Council  is  gratified  to  be  able  to  an- 
nounce that  one  of  these  sources  is  the  Journal  of 
the  Institute.  It  has  gradually  won  its  way  into 
notice,  and  its  value  as  a  record,  and  as  a  perma- 
nent advertising  medium  is  becoming  so  much 
understood,  that  it  not  only  pays  its  own  ex- 
penses, and  enables  each  member  to  be  supplied 
with  a  copy,  but  has  also  added  £40  to  the  income 
of  the  Listitute  during  the  past  year. 

**  Tour  Council  take  this  opportunity  of  point- 
ing out  to  Members  the  desirability  of  still  further 
aiding  the  funds  of  the  Institute,  by  circulating 
the  Journal  among  their  friends,  and  also  by  re- 
commending as  well  as  making  use  of  it  as  an 
advertising  medium. 

<'  In  order  to  preserve  the  accounts  in  a  satis- 
factory state  for  the  future,  it  is  proposed  that 
each  should  be  balanced  monthly,  so  that  the 
position  of  any  department  may  be  observed  by 
simple  inspection. 

**  In  conclusion,  your  Council  earnestly  call 
upon  Members  to  give  their  assistance  in  trans- 
acting the  business  of  the  Institute. 

"  The  work  now  falls  so  heavily  upon  a  few 
Members,  as  to  make  it  impossible  for  them  to 
continue  in  office  without  further  help. 

**  Hoping  that  all  parties  will  unite  in  giving 
their  assistance,  and  expressing  the  conviction 
that  union  will  enable  the  Institute  to  fulfil  its 
objects  efficiently,  they  render  into  your  hands 
the  office  they  have  held  during  the  past  year.'^ 


Statement  of  Receipts  and  ExPENDirtrRE 

FBOH  June  1861  to  June  1862. 

^Dr.  £,    s.    d. 

To  Balance  in  hand,  at  last  audit      ...     31  11     0 

Donations  and  Subscriptions       ...  233  10    0 

Cash  for  Journals     ...  ..•    46    6  11 

Ditto  for  Advertisements 81    7    4 

Sundries,    Dinner    and    Lecture 
Tickets,  Class  Admissions,  &c.  ...     35  19     1 
Rent  received  from  Mr.  Palmer...    20    0    0 
„  Petty  Cash  Balance  •••        ...    0  14    0 


99 


» 


£449     8     0 


Cr. 


By  Rent,  Taxes,  and  House  Expenses 
Salaries,  Wages,  and  Commission 
Printing,  Engraving,  and  Binding 

Journals     ...  

Disbursements  at  Annual  Dinner 
„  Printing,  Advertising^,  &c. 
„  Newspapers,  Periodicals,  &c.    ..• 
„  Stationery,  Stamps,  and  Account 

Books        ...  

„  Drawing  Master's  Fees 

„  Mr.  Palmer,  care  of  Premises  ... 

„  Marine  Chronometer  for  Museum, 

and  Sundries         ...  ..« 

Balance  in  hands  of  Hon.  Sec.  ... 


99 


9% 


X.    $•  d, 

95     1  10 

92     7  0 

98     7  0 

42     8  0 

30     4  6 

13  14  lOi 

13     7  SJ 

19  13  0 

20  18  0 

12     3  9} 

11     2  8} 

£449     8     0 


We  have  examined  the  Balance  Sheet,  together 
with  the  Accounts  for  the  current  year,  and  find 
the  same  to  be  correct. 

(Signed)      Hekrt  G.  Webb  )  a»^u^» 
John  Eyans  }  Auditors. 

Mr.  E.  D.  Johnson,  as  a  Vice-President  of  the 
Institute,  thought  it  was  the  duty  of  one  of  those 
officers  to  move  the  adoption  of  the  Report.  If 
their  President,  Mr.  Valentine  Knight,  nad  been 

S resent,  no  doubt  he  would  have  performed  the 
uty  which  he  (Mr.  J.)  rose  to  discharge.  Mr. 
Emght  had  however  been  prevented  from  attend- 
ing by  a  previous  engagement.  The  adoption  of 
the  report  ought  to  be  moved  by  an  officer  of  the 
Institute,  because  in  the  first  place  it  was  not 
simply  bearing  testimony  to  his  belief  of  the 
accuracy  of  the  figures  and  the  correctness  of  the 
statements  made  by  it  respecting  the  affairs  of 
the  Institute,  but  it  also  am)rded  an  opportunity 
of  recommending  what  he  took  the  bberty  of 
doing  then,  that  the  report  should  be  adopted, 
even  though  it  should  not  seem  to  them  quite 
so  satisfactory  as  circumstances  might  have 
warranted.  The  accounts  afforded  what  every 
member  and  officer  of  the  Council  had  felt  the 
want  of,  namely,  a  new  starting  point,  which 
had  become   a    positive    necessity,    from    the 
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difficulties  iu  which  the  late  AsaiBtant  Secretary 
had  involved  the  accounts.  These  difficulties  had 
been  enormous.  Nothing  but  a  better  system  would 
enable  the  Honorary  Secretary  to  lay,  from  time  to 
lime,  such  statements  before  them  as  the  members 
might  desire  to  see.  It  was  true  the  Institute 
was  rather  peculiarly  situated  with  regard  to  its 
members.  He  believed  that  in  that  respect  it  was 
in  a  far  worse  position  than  any  plulosophical 
institate  in  London.  In  other  cases,  the  welfare 
of  the  institution  was  an  altar  upon  which  the 
members  reverently  laid  their  offerings,  whereas 
the  majority  of  the  members  of  the  British  Horo- 
logical  Institute  came  to  fetch  and  not  to  bring. 
They  seemed  to  attach  themselves  to  the  Institute 
bA  much  for  what  it  could  do  for  them,  or  more, 
than  for  what  they  could  do  for  it,  which  he  main- 
tained waa  not  the  right,  true,  and  proper  feeling 
which  should  prompt  the  members  of  philosophic 
institutions.  He  might  take  up  their  time  by 
citing  illustrations  and  facts  connected  with  other 
philoBophical  institutions  in  proof  of  what  he  had 
said.  He  merelv  offered  these  as  passing  remarks, 
as  an  i^ditional  reason  why  they  diould  give  the 
Listitute  by  the  adontion  of  that  report,  a  starting 
point  to  manage  tne  business  of  the  Institute 
m>m  properlv;  one  so  simple  that  if  it  was  desired 
—-although  they  did  not  admit  it  to  be  necessary 
—they  could  give  information  upon  any  given 
point  that  might  be  required. 

iff.  Blackib  seoonded  the  motion,  which  was 
put  and  carried  unanimously. 

Elbction  of  OmcKRa, 

The  Ballot  having  been  kept  open  from  Seven  to 
Nine  o'clock,  the  following  Gentlemen  were  de- 
clared by  the  Ohairman  to  be  elected  unani- 
mously,  no  other  candidates  having  been  opposed 
to  them. 

VtrfJDent: 

YALBarora  Exigbt,  Esq.,  3,  Ck)mwall-terrace, 

Begent's  Park. 

J.F  CoLB,  Esq.,  11,  Great  James-street,  Bedford-row. 
Cou.  Fbodsham,  Esq.,  F.R.  A.S.,  &c.,  ^c,  84,  Strand. 
C,  J.  KLArrsBBBBOBB,  Esq.,  157,  RegeDt-strect. 

Creasttrer : 

G.  BULOKIB,  Esq.,  24,  Amwell-street; 

Konorars  Iberrrtars : 
W.  HiSLOP,  F.R.A.S.,  108,  St.  John's-street-road. 

Counrtl : 

BiBOBALL,  W.  P.,  2,  Amwell-terraco. 

Bbooks,  S.  a.,  10,  Northampton-square. 

Cbisp,  W.  B.,  82,  St.  John*s-8treet-road. 

GoRDOir,  Thbo.,  26,  Great  James-street,  Bedford-row. 

QmLLAUMB,  C,  16,  MyddletoD-sqaare. 

HoLDSTocK,  T.  W, 25,  Perdval-street. 

Jackson,  8,  66,  Red-iion-street. 

JoHABXSEN,  A,  38^  Holford-square. 

JoHNSOH,  £.  Dh  F.R.A.S.,  9,  Wilmington-square. 

JoBBS,  John,  338,  Strand. 

Kbiobt,  F.  W.,  11,  Upper  Smith-street. 

KuLBBBO,  v.,  12,  Cloudeslv-terrace,  Liveroool-road. 

Lbohabd,  Thomas,  50,  Tabemacle-walk,  Finsbury. 

Mabbiott,  B.,  38,  Upper-street.  Islington. 

MoBTOK,  Gbo  ,  81,  Hanover- street,  Islington. 

MuBBAT,  — ,  Wood-street,  King's-sqnare. 

Mtlbb,  G,  £.,  8,  Great  Percy-streot. 


RiOHABDS,  H.,  2,  Batler*s -place,  Pentonville. 
RoBBBTS,  RiCHABD,  C.  E.,  10,  Adam  stTo^,  AddpbL 
Storbb,  Eot.,  Upper  Barnsbary-street. 
Stbacuan,  R  ,  7,  Arthor-street,  Gray's-inn-road. 
Tilling,  J.  L.,  1,  Elizabeth-terrace,  IdTerpool-road. 
Trbwinnabd,  J.,  40,  Providence-row,  Park  road. 
Walsh,  A.  P.,  46,  Wilmington-square, 
Wabmab,  J.  R.  49,  Spencer-street. 
Watson,  J.  F.,  7,  St.  John*8-sqaare. 
Webb,  Hbnbt  G.,  159,  St.  John's-street-road. 
Wbbstbb,  R.,  74,  Comhiil. 

Altebatioit  of  Gbnebal  Meeting  tbom  Halt- 

Y^BABLT  to  AlfirUAL. 

Mr.  HiSLOP  moved  the  following  reeoktioD, 
pursuant  to  notice :— - 

<<  That  the  word  <<  annual "  be  Bubatitated  for 
the  words  ^  half-yearly  "  in  the  first  rule  of  tlie 
fifth  section  of  the  Laws;  and  that  tiie  wards 
^and  December"  in  the  same  rule  be  esmunged. 

<<  Also,  that  the  word  <<anniua*'  be  aubatSoted 
for  the  words  *<  half-yearly ''  in  the  fourteenth 
and  fifteenth  sections.^ 

His  object  was  to  make  the  mle  correspond 
with  the  practice.  On  eramining  the  nunnbes  be 
found  they  did  not  exactly  »ecify  wh^her  the 
meeting  was  to  be  annual  or  half-yearly.  It  hsd 
been  tfULen  for  g^ranted,  that  the  meeting  aa  weU 
as  the  election,  was  to  be  annual  inatead  of  half- 
yearly. 

Mr.  Walsh  seconded  the  reaolatioii. 

Mr.  Jaoxson  drew  attention  to  the  Cm!  tint 
by  the  rules  no  alteration  of  laws  could  be  made 
unless  thirty  members  were  present,  the  BoeetiDg 
wanted  one  of  that  number. 

The  motion  was  held  over  for  the  preaeni 

ELBcnoir  or  Hoitobabt  MKintKEs. 

Mr.  E.  D.  JoBNSON  moved,  in  conformity  witk 
a  notice  he  had  previously  given  to  that  effeet, 
that  Lord  Wrottesley  and  Yice-admiral  Bfisiuien 
should  be  elected  honorary  members  of  the  luti- 
tute.  It  was  due  to  the  members  of  the  horolo- 
gical  art  to  pay  something  like  a  compliment  to 
Qiat  nobleman  and  the  gallant  admiral,  eoncen- 
ing  whom  he  (Mr.  J.)  begged  to  teatify  tiiat  ibfif 
had  worked  most  assiduously  and  carefidly,  wila 
every  desire  to  act  impartially  as  jurors  of  the 
Horological  Department,  Class  15,  of  tiie  Inter- 
national Exhibition.  He  did  not  think  th^  could 
do  less,  and  he  regretted  they  could  not  do  man 
than  that. 

Mr.  Mtlvb  having  seconded  the  resolutioii,  it 
was  passed  unanimoiuly. 

The  Chaibiian  having  stated  that  it  was  neees- 
sary  to  appoint  Auditors  for  the  ensuing  vesr, 
Messrs.  0.  Baoon,  J.  Evans,  D.  Guirroir,  and  W. 
SoHooF  were  proposed  and  ^ected  unanimooaly. 

Mr.  Jackson  said  that  the  agreeable  duty  had 
fallen  to  him  of  proposing,  **  That  the  ^l^^wW  of 
the  meeting  are  emmently  due  and  are  hereby  tsa- 
dered  to  Mr.  Valentine  Knight,  oar  esteemed 
President,  for  his  valuaUe  serrices  daring  the 
past  year.^'  It  was  unnecessary  to  say  halfJi^oieB 
words  in  support  of  the  motion,  beeaose  be  knew 
how  thoroughly  the  members  of  the  assodstMs 
esteemed  Mr.  'Knight,  who  waa  ipeU  knows  sad 
highly  respected,  not  in  the  Institiile  ttkmt,  1st 
tlm>ughout  ClerkenweU.  He  hoped  tint  ^ 
might  again  and  again  hare  tlwpleasvreof  sasiv 
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that  gentleman^  and  of  deserving  the  benefit  of  his 
support. 

Mr.  Storbb  seconded  the  motion,  which  was 
carried  unanimously. 

Mr.  Crisp  moved  that  the  thanks  of  the  meet- 
ing be  given  to  Mr.  J.  F.  Cole,  Mr.  Klaften- 
berger,  and  Mr.  E.  D.  Johnson,  for  their  services 
as  Vice-Presidents  duriu?  the  past  year. 

Mr.  Blaokie  seconded  thejmotion^  which  was 
carried  unanimously. 

The  Ghairkax  briefly  returned  thanks. 

Mr.  £.  D.  Johnson  also  returned  thanks.  Al- 
though not  again  a  candidate  for  the  suffrages  of 
the  members,  ne  assured  them  that  he  was  only  in 
that  position  as  the  result  of  a  very  fierce  but  very 
friendly  encounter  between  Mr.  Cole,  Mr.  Klaf- 
tenberger,  and  himself  as  to  who  should  retire  and 
make  room  for  a  gentleman  who  ought  to  receive 
some  honour  from  the  Institute  as  a  Juror  in  the 
Horological  Department  of  the  International  Exhi- 
bition. He  (Mr.  J.)  had  also  the  gratification  of 
expressing  to  them,  in  obtaining  his  own  sweet  will 
in  that  contest  for  retirement,  the  pleasure  it 
afforded  to  him  of  having  thereby  an  additional 
opportunity  of  showing  that  he  could  act  as  he  had 
always  maintained  that  the  members  of  such  insti- 
tutions should  do ;  namely,  not  to  seek  for  personal 
honour,  but  that  the  horological  art  should  oe  main- 
tained properly,  irrespective  of  personal  aggran- 
disement  altogether.  He  had  received  many  marks 
of  kindness  at  their  hands ;  and  he  could  not  but 
jud^e,  especially  that  considering  the  number  of 
exhibitors  who  were  members  of  Uie  British  Horo- 
logical Institute,  that  to  the  kind  mention  of  his 
name  was  to  be  attributed  the  fact  that  he  had 
been  selected  by  the  Royal  Commissioners  as  one' 
of  the  Jurors  to  adjudicate  on  the  merits  of  the 
works  in  Class  15.  JNot  only  did  he  feel  proud  of 
the  honour  done  him  on  that  particular  occasion, 
but  he  took  that,  the  only  opportunity  afforded  him, 
of  expressing  his  great  satisfaction  at  the  maimer 
in  which  the  English  watchmakers  had  acquitted 
themselves  at  the  Exhibition.  The  honour  of 
having  been  selected  as  a  Juror  he  should  have 
looked  upon  as  a  comparative  disgrace  if  he  had 
found  nothing  of  British  workmanship  worthy  to 
be  acyudicated  upon.  He  begged  to  state  that  in 
thus  withdrawing  from  high  omcc  in  the  Institute 
he  was  perfectly  certain  of  one  thing,  that  when- 
ever his  services  should  be  required  or  that  he 
could  do  any  good,  he  would  venture  to  say  that 
he  would  be  forthcoming  and  he  felt  that  when- 
ever  he  was  a  candidate  for  ofiSce  he  should  have 
no  difficulty  in  finding  their  votes,  for  when  it  was 
found  that  a  man  was  perfectly  disinterested,  when 
as  well  as  working  he  was  ready  to  put  his  hand 
in  his  pocket  in  support  of  an  institution,  although 
there  might  have  been  heart-burnings,  when  it 
came  to  the  push  the  man  who  had  retdly  deserved 
well  of  the  watchmakers  would  receive  well  from 
them.  He  concluded  by  thanking  them  for  the 
honour. 

Mr.  E.  D.  Johnson  proposed  a  vote  of  thanks 
to  Mr.  J.  C.  Webb  for  his  services  as  Treasurer 
during  the  past  year.  He  (Mr.  J.)  had  little 
hettitiition  in  saying,  that  from  the  manner  in 
which  Mr.  Webb  had  transacted  the  business  of 
the  Institute,  from  his  accessibility,  and  all  other 
good  qualities  which  i^ould  characterize  a  Trea- 


surer, that  he  might  have  been  again  elected,  but 
having  moved  to  a  long  distance  from  Clerkenwell 
he  felt  that  his  change  of  residence  was  incom- 
patible with  a  due  disdiarge  of  the  office  of  Trea- 
surer, and  therefore  he  retired  and  another 
gendeman  had  been  elected  in  his  place,  Mr. 
Webb  was,  however,  worthy  of  a  vote  of  thanks. 

Mr.  Watson  seconded  the  motion,  which  was 
carried  unanimously. 

Mr.  Henrt  Webb  returned  thanks  on  behalf  of 
his  brother,  who  was  expected  to  have  been  pre^ 
sent  tiiat  evening,  to  have  said  farewell  to  the 
members  of  the  Institute  and  the  trade. 

Mr.  H.  Webb  proposed  a  vote  of  thanki  to  the 
Members  of  the  Council.  When  they  took  into 
consideration  the  great  amount  of  labour  that 
must  attach  to  that  body,  especially  some  few  who 
devoted  themselves  more  than  the  majoritjy,  to 
the  furtherance  of  the  interests  of  the  InstitatOy 
and  which  labour  had  brought  it  into  a  flourish- 
ing condition  and  enabled  them  to  overcome 
obstacles  thrown  in  their  way,  they  certainly 
were  entitled  to  the  warmest  thanks  of  the  trade^ 
because  they  did  all  that  most  disinterestedly. 

Mr.  Evans  seconded  the  motion,  which  was  pat 
and  carried  unanimously. 

Mr.  Marriott  proposed  a  vote  of  thanks  to 
Messrs.  Henr^  G.  Webb  and  Evans  for  their  ser- 
vices as  Auditors  during  the  past  year.  The 
accounts  required  a  great  deal  of  attention^  which 
those  gentlemen  had  given  to  them. 

Mr.  Jackson  seconded  the  motion,  which  was 
carried  unanimously. 

Mr.  E.  D.  JosNSON  said  that  no  gentleman 
connected  with  the  Institute  so  well  deserved 
thanJcs  at  their  hands  as  did  its  Honorary  Secre- 
tary, Mr.  Hislop,  te  whom  he  proposed  a  vote  of 
thanks  most  cordially. 

Mr.  Crisp  seconded  the  motion. 

The  Chairman  could  vouch  for  the  truth  of 
what  Mr.  Johnson  had  said.  They  were  very 
much  indebted  to  Mr.  Hislop  for  the  time  and 
labour  he  had  bestowed  upon  the  affairs  of  the 
Institute.  They  all  knew  that  their  Honorary 
Secretary  was  its  mainspring.  They  hoped  that 
his  health  would  allow  him  long  to  continue  in 
his  office. 

The  motion  was  carried  unanimously,  and  with 
great  applause. 

Mr.  msLOP  thanked  the  meeting  for  that  mark 
of  their  confidence,  at  the  same  time  he  very  much 
feared  that  circumstances  would  prevent  him  con- 
tinuing for  any  length  of  time  in  the  duties  of  his 
office,  simply  for  the  reason  Mr.  Klaftenberger 
had  alluded  to,  that  he  found  his  health  was  fail- 
ing and  he  feared  that  if  he  continued  his  present 
labours  sometlung  serious  might  occur.  He  was 
therefore,  necessitated  to  reduce  the  amount  of 
brain- work  that  he  undertook.  He  had,  they  must 
bear  in  mind,  taken  the  office  only  for  three 
months,  and  now  he  had  filled  it  twelve.  At  the 
same  time  he  felt  most  keenly  that  the  Institute 
required  for  its  Honorary  Secretary  a  person  who 
would  give  himself  heartily  and  earnestly,  without 
any  thought  of  self,  to  its  interests.  He  hoped 
that  they  should  be  able  very  soon  to  find  some- 
body who  would  be  willing  to  assist  in  the  matter. 
He  had  no  intention  of  dissolving  his  connection 
with  the  Institute  aa  long  as  he  lived  or  it  lasted 
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He  had  been  a  member  of  it  ever  since  its  com- 
mencement, and  had  filled  almost  every  office  from 
that  of  chairman  down  to  a  simple  member  of 
council.  He,  however,  found  it  impossible  to  con- 
tinue in  his  present  office.  There  were  many 
things  to  attend  to.  He  had  had  involved  accounts 
to  unravel,  the  Journal  to  attend  to,  and  numerous 
other  duties  so  heavy  and  sometimes  so  per- 
plexing, that  he  really  did  not  see  how  he 
could  continue  much  longer  to  perform  them. 
He  felt  that  it  would  be  for  the  good  of  the 
Institute  that  some  other  member  should  take 
the  office  from  his  hands.  There  were  many  things 
which  ought  to  be  done  which  he  could  not  possi- 
bly attend  to.  The  affairs  of  IjUe  Institute  were 
by  no  means  in  the  state  of  order  he  should  like 
them  to  be,  although  he  was  warranted  in  saying 
that  they  were  in  a  better  position  than  they  had 
been  for  some  time  past.  He  should  like  to  men- 
tion a  few  facts  which  did  not  appear  in  the  report 
or  in  the  financial  statement.  Something  like  an 
account  of  assets  and  liabilities  was  drawn  out 
last  year.     On  the  present  occasion,  without  any 


request  from  council  or  members,  he  had  roughly 
prepared  a  statement  of  certain  items,  from  which 
lie  found  that  at  the  present  moment  the  Institute 


owed  £110.  14«.  4d,  which  was  £40  less  than  the 
amount  thev  were  in  debt  the  last  year.  To  meet 
that  they  had  cash  owmg  for  subscriptiouB  in 
arrear  and  those  which  became  due  that  day  to- 
gether with  other  amounts  £137.  2«.  6d,  In  the 
statement  of  assets  last  year  yarious  items  were 
put  down  for  furniture,  articles  in  the  museum, 
and  other  matters,  amounting  to  a  large  figure, 
which  was  not  included  in  the  account  he  had  in 
his  hand.  He  had  only  reckoned  hard  cash  and 
good  debts.  In  addition  to  that,  they  had  Journal 
stock  of  the  value  at  cost  price  of  £135  28,  8d, 
Those  facts  showed  that  they  were  in  a  better 
position,  notwithstanding  the  depression  of  trade, 
than  they  were  in  last  year.  If  then,  members 
would  support  the  Institute  a  little  more  heartily 
— if  they  would  bring  to  it  fresh  subscribers,  help 
to  circulate  the  Journal,  and  recommend  it  as  an 
advertising  medium,  he  had  no  question  but  what 
they  would  have  a  large  surplus  fund  to  apply  to 
the  more  special  objects  of  the  Institute.  One 
great  object  they  had  in  view  in  its  formation  was 
to  make  it  the  means  of  encouraging  the  horo- 
logical  art  in  every  possible  way,  and  one  of  the 
best  means  of  doing  that  was  to  ofier  rewards  and 
prizes  for  work  in  every  shape  and  form,  as  well 
as  for  articles  of  design.  He  thanked  them  for 
the  kindness  they  had  expressed  to  him,  and  he 
hoped  that  he  should  have  in  greater  degree  than 
he  heretofore  had  done,  the  assistance  of  the 
members  in  endeavouring  to  carry  out  its  objects. 
That  alone  was  wliat  they  ought  to  have  in  mind 
without  reference  to  any  private  matters  whatever. 
Mr.  BLACKrE  proposed  a  vote  of  thanks  to  Mr. 
Gordon  for  his  services  in  acting  as  Editor  of  the 
Journal  during  the  past  year.  It  was  not  his 
(Mr.  B's)  place  to  say  any  thing  further  to  com- 


mend the  motion  for  adoption,  because  the  man- 
ner in  which  Mr.  Gordon  conducted  the  Journal 
was  sufficient  to  justify  the  vote. 

Mr.  Walsh  seconded  the  motion,  which  was 
carried  nem  con. 

Mr.  Jackson  moved  a  vote  of  thanks  to  the 
Trustees.  Although  their  responsibility  was  not 
great,  still  there  was  the  fear  of  it  before  their 
eyes.  It  was  to  be  hoped  that  they  would  soon 
have  something  in  trust  more  than  they  had  had 
hitherto.  He  would  take  that  opportunity  to 
acknowledge  the  vote  of  thanks  passed  to  the 
Council. 

Mr.  Walsh  seconded  the  motion,  which  was 
passed  unanimously. 

Mr.  Blackib  moved  a  vote  of  thanks  to  the 
Sub-committees  for  the  services  which  they  bad 
rendered  to  the  Institute  during  the  past  year. 

Mr.  Henry  Webb  having  seconded  it,  it  was 
carried  unanimously. 

Mr.  Marriott  returned  thanks  on  behalf  of  tAe 
members  of  sub-committees.  1  heir  duties  wero 
very  onerous.  It  was  only  by  them  that  an  insti- 
tution of  that  sort  could  be  thoroughl/  carri^ 
out.  Mr.  Johnson  had  said  tlmt  the  accounts 
needed  to  be  thoroughly  investigated,  and  that 
everything  ought  to  be  put  on  a  fair  footing. 

Mr.  JoHNSO.v  begged  to  correct  Mr.  Marriott 
He  said  that  he  believed  that  they  had  been  al- 
ready  thoroughly  investigated. 

Mr.  Marriott.  No  doubt  by  the  meeting  pass, 
ing  a  vote  of  thanks  to  the  Auditors  it  showed 
that  it  thought  the  accounts  had  been  thoroughlj 
and  sufficiently  investigated,  but  he  might  be  al- 
lowed  to  throw  out  a  suggestion  that  even  still 
iuore,  as  Mr.  Johnson  knew,  and  had  expressed, 
it  was  necessary  that  the  business  of  the  Institute 
should  be  handled  in  that  efficient  manner  whid 
alone  could  be  done  by  sub-committees.  Those 
gentlemen  had  undertaken  the  duties,  and  no 
doubt  would  carry  them  out  for  the  future. 

Mr.  £.  D.  Johnson  said  that  there  was  good 
service  done,  and  always  very  generously  and 
fairly  by  the  Press  of  Clerkenweir.  Mr.  Farmer 
the  Editor  of  the  Clerkenwell  News  was  there. 
He  was  always  ready  to  come  among  them,  and 
assist  them  in  their  objects.  He  represented  them 
fairly,  and  often  fought  their  battles  when  thev 
wanted  fighting.  He  therefore  moved  a  vote  of 
thanks  to  the  Press. 

Mr.  Watson  seconded  the  motion  which  was 
carried  unanimously,  and  was  briefly  acknowledged 
by  Mr.  Farmer. 

Mr.  Crisp  moved  a  vote  of  thanks  to  Mr.  Klaf- 
tenberger  for  his  conduct  in  the  chair. 

Mr.  Evans  seconded  the  motion,  which  wns 
cariied  ucanimously. 

The  Chairman  returned  thanks  for  the  hononr 
done  him.  He  should  do  his  best  for  the  InstitnJc, 
and  should  come  amongst  its  members  as  often  as 
he  could. 

The  proceedings  then  terminated. 
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Bt  W.  Hislop,  Esq.,  F.It.A.S.,  Hon.  Sec. 
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DiiTAiaoB.— Lavi  or  Uonoir. 

We  lure  this  erening  to  proceed  to  the  considen- 
tioo  of  the  Second  and  Third  Lkwi  of  Motitm, 
having  in  mj  lut  lecture  considered  the  fint  or 
"Lk«  of  Inertia." 

The  second  Uv  relates  to  aerer&l  forces,  and  is 
thtu  stated, "  An;  dunge  effected  in  the  quiescence 
or  motion  of  a  bodj  ia  in  the  direction  of  the  force 
impresHed,  and  is  proportional  to  it  in  qiuntit;. " 

As  1  hare  before  remarked,  we  know  nothing  of ! 
forces  except  b^  their  effects  in  moTing  bodies  or 
causing  eqnilibrinm  or  rest.  We  call  those  cqnal 
forces,  hoverer  different  they  mar  be  in  their 
nature,  which  give  to  bodies  equal  momenta  or, 
which  ii  the  same  thing  when  the  bodies  are  eqnai, 
pre  to  them  equal  Telodlies.  Therefore,  when 
different  forces  act  upon  equal  bodies,  the  forces  are 
proportional  to  the  relodties  imparted.  The  relo. 
dt7  then  being  proportional  to  the  force, — these  two 
qualities  may  be  represented  the  one  by  the  other, 
andheneealltbat  was  remarked  in  our  foTmerlecture 
on  the  Composition  and  ResoluUon  of  Forces  will 
also  be  [rue  of  the  Compoaitiou  and  Resolution  of 
Motion. 

We  will  however  for  the  sake  of  clearness  proceed 
to  demonstrate  the  law. 

Vini.  It  is  dear  without  any  reasoning  what- 
ever that  a  nngle  force  causes  motion  in  a  direction 
similar  to  its  own.  There  ma;  be  two  or  more 
forces  exerted  upon  a  body.  Now  if  we  imagine 
ooc  of  these  forces  equal  to  say  4  pounds,  and  the 
other  equal  to  3  pounds,  and  represent  them  by  pro- 
por^nal  lines,  as  in  this  diagnun(F^.  13)fJi>rming 
Ft0.  13. 


tn-o:;idcsofaparallellograiD,  ire  shall  find  that  the 
inolion  caused  by  the  action  of  these  two  forces 
willbein  the  direction  of  the  diagonal  of  this  paraU 
lell^ram. 

To  prove  this  ex  |icrinicn  tally,  I  will  take  this  ap- 
paratus: (/Iff.  14)  let  one  side  represent  a  force  ex- 
erted in  one  direction  Bsexenipli£cdby  pulling  the 
string,  let  the  other  side  represent  another  force 
cxeniplitlcd  by  pulling  out  the  frame.  I  will  now 
cause  boththeseforces  to  act  together,  by  fastcniog 
the  end  of  the  ■Iring.    On  pulling  out  the  Inme, 


and  thus  bringing  the  force  exerted  by  it  and  bjtlie 
string  working  over  the  pulley  to  act  together,  IIm 
ball  will  move  from  one  comer  to  a  p(»at  on  Uw 


leuogram. 

Examples  of  the  composition  of  motion  are  con- 
tinually presenting  themselves.  In  fact  there  is 
great  difScalty  in  findinga  case  of  umple  moUcn. 
For  instance,  if  a  boat  be  rowed  across  a  river  in 
which  there  is  a  current,  it  will  not  move  prcdadj 
in  the  direction  in  which  it  is  impelled  br  the  oar% 
neither  will  it  move  in  the  direcluni  of  we  stream, 
bnt  it  will  proceed  in  that  intermediate  direction 
which  shall  be  determined  by  the  relative  valo^iea 
of  the  forces  concerned.  Thu^letAC>^.  16]betlw 


ptaceof  the  boat  at  starting,  apd  suppose  tlieoan  an 
so  worked  as  toimpd  the  boat  towards  B  with  a  fbrcs 
which  would  carry  it  to  B  in  tmehoarif  tlierewcn 
no  current  b  the  river.  But  on  the  other  handi 
suppose  the  rapidity  of  the  cmrent  is  sndi.  Utat 
without  any  exertion  of  the  lowen,  the  boat  would 
float  dawn  the  river  in  one  hour  to  C.  The  com- 
bined  effect  of  the  oars  and  current  will  be  that  tbe 
boat  will  be  carried  along  AD,  and  will  arrive  at 
the  opposite  shore  in  one  nour  at  the  pcnnt  D.  If 
the  object  be  therefore  to  reach  the  point  B,  starting 
fiom  A,  the  rowers  must  calculate  as  nearly  ai 
possible  tbe  velodt^  of  the  current.  They  mutt 
imasine  a  certun  pout  B,  at  such  a  distance  above 
[  B,  that  the  boat  would  be  floated  by  the  stream 
from  E  to  B  in  the  time  taken  in  crowing  tbe  river 
in  the  direction  A  B  if  there  were  no  current,  I£ 
they  Start  with  Uk  boat's  bead  towards  £,  a; 
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the  boat  in  tbe  ftfne  angle  vUh  regati  to  tlic  shore 
Uiey  will  nrrive  at  the  point  B  moving  in  the 
direction  A  B.  Thuu  the  boat  is  impelled  by  two 
forces,  tbe  oara  and  the  tide.  Tbe  result  is  a  motion 
in  the  diaconsl  AD. 

The  action  of  tbe  wind  npon  the  Mils  of  ft  vessel 
and  the  force  thereby  transmitted  to  the  keel, 
modified  hj  the  nidder,  is  a  problem  which  ia  solved 
by  the  principles  of  the  composition  and  resolution 
of  force.  From  the  number  of  sails  in  a  full 
rigeed  ship,  it  is  obvious  that  the  condiliona  and 
linuta^ons  are  of  too  complicated  a  nature  to  be 
ent^ed  inta  in  a  lecture  like  tbe  present ;  we  will 
however  take  one  case  as  an  illustration.  Let 
AB(^.  16)betbepositbnoflhesail,aiidletlhe 

Fis.  16. 


wind  blow  in  the  direction  C  D.  If  the  line  C  D  be 
taken  io  represent  the  force  of  tbe  wind,  let  a 

parallellogram  be  constructed  of  which  it  is  the 
di^;onal.  Mow  by  the  law  of  the  resolution  of 
forces,  this  line  6  D  is  equivalent  to  two  forces, 
one  in  the  direction  B  D  of  the  plane  of  the  can- 
vas and  the  other  perpendicular  to  the  sail.  The 
effect  then  w  the  same  as  if  there  were  two  winds, 
one  blowing  in  tbe  direction  P  D  or  against  the 
edge  of  the  sail  and  the  other  E  D  full  against  its 

It  is  evident  that  the  farmer  will  produce  no 
effect  upon  tbe  Bail,  and  the  latter  will  urge  the 
vessel  in  the  direction  D  G.  Let  us  now  consider 
thb  force  D  O  as  acting  in  the  diagonal  of  tbe 
parallellogram  D  II  Q  I.  It  will  be  equivalent  to 
two  forces  D  H  and  D  I,  one  of  these  forces  D  H 
is  in  the  direction  of  tbe  keel,  and  the  other  D  I 
at  light  angles  to  the  length  nf  the  veesel  so  as  to 
urge  it  sideways.  The  form  of  tbe  vessel  evidently 
opposes  a  great  resistance  to  tbe  latter  force  and 
as  little  as  posdble  to  the  former.    It  consequently 

Erocccds  with  velocity  in  the  direction  D  H  of  its 
eel,  and  makes  way  very  slowly  in  tbe  sideward 
direction  which  is  (^led  "  leeway."  In  the  con- 
struction of  vessels  therefore,  designed  to  sail 
swiftly  with  the  wind  on  tbe  beam  or  side  of  the 
vessel,  it  is  endeavoured  to  increase  the  sidelong 
reristance,  and  thus  diminish  the  leewav,  while  the 
motion  endwise  is  made  as  easy  ana  simple  as 
potaible. 


When  the  wind  is  directly  opposed  to  the  Murw 
it  is  desired  to  take  there  is  no  position  which  can 
be  given  to  the  sails  which  would  impel  the  veasel. 
In  this  case  tbe  original  course  ia  re-     F'y-  U, 
solved  into  two   directions,  in  which 
tbe  vesicl  sails  altematelv.  a  process 
which  is  called  "tacking."  Tbo«  sup-  rf/ 
pose  tbe  vessel  is  reqiured  to  move  from     ^ 
A  toE,  (J^.  17)  the  wind  setting  from 
E  to  A.    The  motion  A  B  being  re- 
solved into  two  by  bein^  assumed  as 
the  diagonal  of  a  paralleUogran),  the 
mdes  A  B  are  succestdvely  sailed  over, 
and  the  vessel   by  this   means  arrives 
at  B    instead  of  moving  along:  the 
diagonal  A  B.    In  the  same  manner  ^\ 
she  moves  along  all  tbe  Tftiions  sidea, 
and   thus  arrives  at  E.    fihe    thna 
sails  continually  at  a  safSdent  angle 
with  the  wind  to  ohtun  an  impelling 
force,  jet  at  a  suffldently  small  angle 
to    make    way  towards  the    de«t«d 

A  body  falling  from  the  top  of  a  maat  while  tbe 
vessel  is  in  foil  sail,  is  likewise  an  illustration  of 
the  resolution  of  motion.  We  may  perhaps  have 
heard  or  read  some  marvellous  tileu  about  tbe 
swiftness  of  certun  ships,  related  by  individoali  of 
their  crews,  in  which  we  are  tola  that  as  a  inaa 
felt  from  the  mast  head  the  ship  paaaed  &<n 
under  bim  and  he  fell  into  tbe  sea  aston. 
This  is  amply  a  falsehood,  for  however  fiut  ■ 
vessel  might  move,  a  body  falling  from  tbe  mul 
would  alight  at  tbe  foot  of  that  mast,  just  aatftk 
vessel  were  perfectly  stilL  This  ia  eaaly  pnmi 
Tbe  body  when  ccHmected  with  the  mast  nwM 
with  the  same  velocity  as  the  ship,  and  eontins 
tbe  same  motion  alter  it  has  left  tbe  maat,  ao  tW 
both  the  ship  and  falling  body  move  with  the  stmt 
speed,  and  therefore  the  body  falls  on  the  dedc  tt 
toe  foot  of  tbe  mast.  It  is  thus  affected  bylH 
motions,  that  occasioned  by  gravity  and  that  oc- 
casioned by  the  motion  of  the  ship.  Hence  by  iht 
parallellogram  of  motion  the  body  devoibes  a 
mean  between  the  two  in  its  descent,  moving  n 
the  diagonal  of  the  parallellogram. 

Thus  let  the  motion  endwise  in  this  appanto, 
(fg.  14)  re[)rcsent  the  motion  of  the  ship,  and  Uw 
lertical  portion  represent  the  hdght  of  Uie  maiL 
If  now  tne  boll  represent  the  bod^  in  qnestion  at 
the  top  of  the  mast,  as  soon  as  it  begins  to  fiJl 
downwards  it  is  also  sUU  u^ed  on  br  its  ova 
momentum  and  thus  moves  forward  and  ooiranid 
at  the  same  time  ;  the  remit  is,  that  it  ctena 
down  to  the  point  directly  under  i^  although  that 
pointhas  moved  since  it  left  tbemast-head:  thtie- 
fore,  describing  a  slanting  path  through  the  air. 

The  resistance  of  the  air  to  the  falling  body  win 
of  course  somewhat  modiiy  results,  but  in  sbon 
distances  the  difference  so  caused  will  be  praelieallj 
inappreciable. 

A  body  let  fall  from  tbe  top  of  a  tower  will  ml 
fall  exactly  at  the  foot,  because  tbe  top  of  the 
tower  moves  with  a  greater  velocity  than  the  sur- 
face of  the  earth,  it  being  at  a  greal^'  distaMC 
from  the  centre  of  motion  and  therefore  deeeiihist 
a  larger  circle.  That  the  body  irill  foil  a  titlk  le 
the  eastward  has  been  proved  by  ecpcrintcnt 

The  properties  of  compound  motiwt  are  illMlo- 
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ted  by  some  of  the  equestrian  feats  exhibited  at 
public  spectacles,  which  are  performed  with  a  very 
different  kind  of  exertion  to  that  generally  sup- 
posed by  the  spectators.  Horsemen  while  standing 
on  a  horse  at  fiill  speed,  leap  over  garters  and 
through  hoops.  The  exertion  m  these  cases  is  not 
the  same  as  the  individual  would  use  if  performing 
the  feat  from  the  ground,  for  in  the  latter  case  he 
would  leap  from  forward  as  well  as  upward.  When 
leaping  from  a  horse  he  onl^  exerts  himself  so  as 
to  rise  perpendicularly,  while  the  momentum  his 
body  already  possesses  carries  him  forward  over 
the  obstacle.  If  he  were  to  leap  forward  he  would 
alight  cither  on  the  horse's  neck  or  on  the  ground 
before  the  horse. 

To  exphun  this  more  fully,  let  A  B  0  (fg.  18)  be 


the  direction  in  which  the  horse  moves,  A  being  the 
point  at  which  the  rider  quits  the  saddle,  and  G 
the  point  at  which  he  returns  to  it ;  let  D  be  the 
highest  point  which  is  to  be  cleared  in  the  leap. 
At  A  the  rider  makes  a  leap  towards  the  point  £, 
and  this  must  be  done  at  such  a  distance  from  B, 
that  he  would  rise  from  A  to  £  in  the  tiine  in 
which  the  horse  moves  from  A  to  B.  On  depart- 
ing from  A  the  rider  has  therefore  two  motions, 
represented  by  the  lines  A  £  and  A  B  by  which 
he  will  move  from  the  point  A  to  the  opposite 
angle  D  of  the  parallellogram.  At  D  the  exertion 
of  the  leap  being  overcome  by  the  weight  of  his 
body,  he  begins  to  return  downward  and  would  fall 
from  D  to  B  in  the  time  in  which  the  horse  moves 
from  B  to  0.  But  at  D  he  still  retains  the  motion 
he  had  in  common  with  the  horse,  and  therefore  in 
leaving  the  point  D  he  has  still  two  motions,  ex- 
pressed by  the  lines  D  F  and  D  B.  The  com- 
pounded effects  of  these  motions  carry  him  from 
D  to  C.  Strictly  speaking,  his  motion  from  A  to 
D  and  from  D  to  C  is  not  in  straight  lines  but  in 
a  curve.  It  is  not  necessary  now  to  attend  to  this 
circumstance  as  we  shall  have  to  speak  of  these 
curves  when  treating  of  the  motion  of  projectiles. 

As  further  illustrations  we  may  take  the  ascent 
of  a  kite  and  the  motion  of  the  vanes  of  a  wind- 
mill. In  either  of  these  cases,  if  the  force  of  the 
wind  be  divided  into  two  parts,  one  of  which  is 
supposed  to  be  perpendicular  and  the  other  parallel 
to  the  side  of  the  body  acted  on,  and  construct  a 
proportional  parallellogram  of  which  the  direction 
of  the  wind  shall  be  the  diagonal,  we  shall  find 
that  the  line  perpendicular  to  the  face  will  be  pro- 
portional to  the  force  usefully  exercised,  and  sub- 
tracted from  the  original  force  the  remainder  will 
represent  the  actual  loss. 

We  now  proceed  to  illustrate  the  Third  Law  of 
Motion. 

"  Re-action  is  equal  and  contrary  to  action." 

Like  the  rest  of  these  laws,  and  indeed  like  all 
absolute  truths,  wc  find  this  applicable  both  to  mind 
and  matter.    Set  thought  tuulaly  in  motion  in  one 


direction  and  it  will  in  time  return  to  the  opposite. 
Like  the  waves  of  the  sea,  now  heaving  above  the 
common  level  and  anon  sinking  to  an  equivalent 
depth,  so  we  find  all  motion  attended  with  like  phe« 
nomena ;  we  see,  therefore,  that  all  the  forces  in 
nature  with  which  we  are  acquainted,  act  recipro- 
cally between  different  masses  of  matter,  so  that 
any  two  bodies  repelling  or  attracting  each  other 
are  made  to  recede  or  approach  with  equal  mo« 
menta.  Take  now  a  case  of  attraction : — suppose 
this  magnet  to  weigh  one  pound,  and  to  be  opposed 
to  a  mass  of  iron  also  weighing  one  pound.  It  is 
evident  that  both  the  magnet  and  tne  iron  exert 
the  same  pressure  upon  each  other,  that  is  to  say, 
the  iron  attracts  the  magnet  with  the  same  farce 
that  the  magnet  attracts  the  iron,  and  the  magnet 
as  efiSdently  supports  the  iron,  as  the  iron  lupports 
the  magnet. 

If  however  one  of  these  bodies  be  immoveabW 
fixed,  and  the  other  be  brought  near  to  it,  we  shaU 
only  see  motion  in  the  free  body.  Still  the  force 
will  be  attractive  on  the  stationary  body  in  iust 
the  same  proportion  only  that  it  is  opposed  in 
its  tendency  to  motion  by  the  resistance  offered 
by  the  support  to  which  the  magnet  is  fiiced. 
If  now  we  suppose  some  force,  such  as  a  spring, 
to  be  so  placed  with  regard  to  the  magnet  and  its 
keeper,  that  it  shall  tend  to  separate  them  by 
acting  on  each,  it  is  evident  that  the  action  will  be 
the  same  in  both  cases,  the  iron  will  be  as  much 
pressed  outwards  as  the  magnet,  and  the  paagnet 
as  much  as  the  iron.  I  said  that  if  the  iron  or 
the  magnet  be  immoveably  fixed  we  shall  not  ob- 
serve the  motion  in  it  but  m  the  free  body.  By 
«  immoveably  fixing"  as  it  is  called,  anv  body,  we 
increase  the  mass  of  the  body  acted  on,  because  we 
make  it  a  part  of  a  larger  system  or  mass  of  mat- 
ter. Thus,  if  the  magnet  be  fixed  to  the  earth  it 
becomes  a  portion  of  its  mass,  being  in  fact  made 
one  body  with  it.  I  explained  in  my  last  Lecture 
that  the  inertia  of  a  body  was  in  proportion  to  its 

mass. 

It  often  happens  that  when  the  difference  of  the 
magnitude  of  the  bodies  considered  is  very  great 
the  motion  of  the  large  body  may  be  disregarded. 
Thus  we  usually  neelect  the  motion  of  the  sun  in 
treating  of  the  planetary  motions  produced  by  his 
attraction ;  although  by  means  of  very  nice  obser- 
vations  this  motion  of  the  sun  becomes  sensible. 
But  it  is  utterly  beyond  the  power  of  our  senses  to 
dbcover  and  appreciate  the  reciprocal  motion  of 
the  eartli,  produced  by  any  terrestrial  cause,  even 
by  the  most  copious  eruption  of  a  volcano,  although 
speaking  matnematically  we  cannot  deny  that 
whenever  a  cannon  ball  is  fired  upwards,  the  whole 
globe  must  suffer  a  minute  depression  in  its  course. 
The  boast  of  Archimedes  was  therefore  accom* 
panied  by  an  unnecessary  condition  •*  Give  me," 
said  he,  "  but  a  firm  support  and  I  will  move  the 
earth."  Granting  him  his  support  he  could  only 
have  displaced  the  earth  insensibly  by  the  proper- 
ties of  his  machines.  Without  any  such  support, 
when  he  threw  rocks  upon  the  ships  of  Marcellus, 
he  actually  caused  the  walls  of  Syracuse  and  the 
island  of  Sicily  to  move  northwards  with  as  much 
momentum  as  carried  his  projectiles  southward 
against  the  hostile  armaments. 

Wc  see  therefore  that  when  one  body  strike^ 
against  another  body  it  meets  with  resistanoe,  tVA» 
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rensUnce  is  «qiu1  to  the  blow  struck  by  the  bodj 
in  motion. 

The  most  remu-kftble  iUmtTatwus  of  this  law  ' 
are  observed  in  elastic  bodies,  Klasticity  as  we  I 
stated  in  oiir  introduclorj  lecture  is  a  property  by  I 
■  means  of  which  bodies  that  are  compressed  return  1 
to  their  former  state.  Of  all  bodies  thoK  in  the  . 
form  of  air  or  gaa  are  the  moat  eminent  for  their  j 
elasticity.  Hard  bodies  come  next  in  order.  If  ! 
two  ivory  or  metallic  balls  be  struck  agaiast  each 
other,  the  parts  at  which  they  touch  will  be 
flattened,  but  no  mark  is  perceptible,  tbeir  elaa- 
tidtT  destroying  all  trace  of  it.  Soft  bodies  which 
easily  retain  impressions,  as  clay,  wax,  putty,  ice., 
have  very  little  elaslicity.  The  elasticity  of  ivory 
is  very  perfect,  that  is  to  say  it  rcKtorcs  iUelf  after 
compTession  with  a  force  very  nearly  equal  to  that 
exerted  in  compressing  it;  now  if  two  ivory  balls 
of  equal  weight  be  suspended  each  by  a  line,  and 
one  be  drawn  a  little  on  one  sidp  and  let  go,  it  will 
strike  against  the  other  ball,  and  drive  it  olf  to  a 
distance  nearly  equal  to  that  through  which  the 
hall  first  fell.  The  moUon  of  the  first  ball  is 
■topped  because,  when  it  struck  the  other,  it  re- 
ceived in  return  a  blow  equal  to  that  it  gave,  and 
its  motion  is  consequently  destroyed.  Therefore 
when  one  body  strikes  ngain^t  another,  the  quan- 
tity of  motion  communicated  to  the  second  hudy  is 
lost  by  the  Snt,  but  this  loss  proceeds  nut  from 
the  blow  given  by  the  striking  body,  but  from  the 
reaction  of  the  body  which  it  strikes. 

Tffourivoty  balls  ofequal  weight  be  hung  in  a  row, 

I  Jiff,  id)  and  the  first  be  drawn  out  of  the  perpen- 

Fig.  19. 


dicularand  then  let  fall  agwnst  thcBceond  it  receives 
a  blow  in  return  which  acstroys  its  motion.  The 
second  ball  though  it  does  not  appear  to  move 
strikes  against  the  third,  the  rciction  of  which  sets 
it  (the  second  hall)  at  rest.  The  action  of  the 
third  is  destroyed  by  Ihe  rcaclion  of  the  fourth, 
which  not  being  reacted  upon,  flics  off  to  a  distance 
equal  to  that  from  which  the  first  ball  fell.  This 
effect  takes  pkce  strictly  only  with  perfectly  elastic 
bodies.  If  we  take  two  bolls  of  putty,  an  almost  ine- 
lastic body,  similarly  suspended,  and  one  of  them  be 
let  fell  against  another,  only  part  of  the  motion  of 
them  will  be  destroyed,  and  the  two  balls  will  move 
on  to  a  distance,  about  half  of  that  from  which  the 
first  ball  fell.  Still  action  and  reaction  are  equal, 
for  the  amount  of  motion  gained  by  the  second 
body  ia  equal  to  that  lost  by  the  first.  It  becomes 
A  caK  in  which  the  momeutum  of  one  body  is 


shared  bv  a  second  and  equal  body,  and  then- 
fore  exMbits  only  half  the  effect. 

Agun,  if  we  put  both  the  bolls  in  motios  and 
came  tbem  to  descend  through  equal  arcs,  (bej 
will  attain  e^ual  velocities,  and  therefore  strike 
each  other  with  e(]ual  forces;  after  impact  Uie; 
are  found  to  remain  <|uiescent,  for  action  and  n- 
actioii  has  been  equal  m  both  cases,  and  therefin 
the  force  and  motion  of  each  is  destroyed.  Wt 
should  observe  the  same  result  if  the  bodies  «eK 
connected  together  in  any  war  whatever  throng 
any  other  inelastic  bodj,  such  for  instance  ai  a 
strm^.  We  may  take  it  then  as  a  universal  mle, 
that  if  one  body  be  set  in  mottoa  by  another  bodj, 
it  must  be  at  the  expense  of  part  of  the  motion  it 
the  prime  mover.  We  see  here  the  neceintT  et 
constructing  the  frames  of  steam  engines  ana  all 
other  machmery,  so  that  it  shall  be  as  stnmg  aut 
rigid  as  possible,  or  else  the  force  of  the  engine  >i!] 
be  emphiycd  in  shaking  and  setting  its  own  puts 
in  motion,  instead  of  being  usefully  exercised  iqai 
the  desired  object. 

Before  leaving  this  part  of  our  subject,  I  wiA  to 
allude  to  a  curious  calculation  in  connection  witb 
the  ivorv  ball  apparatus  just  showo,  which  I  ixn 
met  witn  in  Peschcl's  excellent  work  on  Phvsia. 

If  100  elastic  balls  were  suspended  in  sodi  a 
manner  that  theyjust  touched,  tneir  centres  boif 
in  one  horizimtal  hue,  and  each  succes^ve  ball  cm- 
taining  a  mass  equal  to  half  that  of  the  preceding 
then  the  velocity  of  the  last  ball  would  equl 
238,850,000,000  times  that  of  the  first.  This  t^ 
city  would  amount  to  more  than  97  millkmi  d 
miles  in  a  second,  suppo^|;  the  fir^  to  move  il 
the  rate  of  one  Paris  foot ;  m  other  words  the  fint 
ball  would  describe  a  space  nearly  eqnal  to  fin 
times  the  earth's  distance  from  the  sun  in  on 
second  of  time.  Such  an  experiment  might  pa- 
haps  appear  easy  to  attempt  upon  the  terms  slated, 
but  if  the  smallest  ball  have  but  a  diameter  of  oat 
inch,  the  largest  would  have  a  diameter  20  (ima 
greater  than  that  of  the  earth,  and  its  solid  conleDli 
would  be  8000  times  greater. 

It  is  from  rcaclion  being  contrary  to  action  tM 
reflected  motion  is  produced.  If  an  elastic  body  i* 
motion  strike  an  elastic  plane  in  a  state  of  rest,  tbe 
former  nil!  recoil  with  a  velocity  eqiul  to  thit 
with  which  it  advanced.  If  the  impact  were  ptr- 
pendicular,  it  returns  in  the  same  direction;  bntif 
it  were  inclined  the  body  returns  under  the  sue 
angle,  hut  in  the  opposite  direction.  The  ii^ 
at  which  it  strikes  the  nlane  is  called  the  angk  of 
incidence,  and  that  at  wbich  it  leaves  the  plane  tbe 
angle  of  refiexion ;  in  perfectly  elastic  booies  these 
angles  arc  exactly  equal. 

Thus  when  a  billiard  player  strikes  the  bell 
perpendicularly  against  the  cushion,  it  returns  ia 
the  same  direction,  but  when  he  sends  it  obUqady 
to  the  cushion  it  rebounds  obliquely  to  ttie 
opposite  side,  describing  an  angle  the  pcoDl  d 
which  is  at  the  cushion.  The  more  obliquely  tbc 
Lall  be  struck  against  the  cushion,  the  dmr 
obliquely  it  rcbovmds  to  the  oppodte  ude,  so  tU 
a  biUiard  player  can  calculate  with  great  accural 
in  what  direction  it  will  return  even  so  as  (a  itrite 
another  ball,  lliis  law  holds  ^ood  whatever  ik 
nature  of  the  bodies,  whether  solid,  fluid,  or  gaK<m 
even  although  they  may  be  impondervbk^  mdi » 
light  or  heat. 
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Illustrations  of  this  Third  Law  of  Motion  arc  to 
be  seen  around  us  on  every  hand.  We  sometimes 
experience  them  impleasantly : — if  a  man  walking 
or  running  encounters  another  standing  stiU,  hi 
suffers  as  much  from  the  collision  as  the  man 
against  whom  he  strikes.  When  the  fist  of  a 
pugilist  strikes  the  body  of  his  antagonist,  it  sus- 
tains as  great  a  shock  as  it  gives,  but  the  part 
being  more  fitted  to  endure  the  blow,  the  injury 
and  pain  are  inflicted  on  his  opponent, — tms  is 
not  the  case  however  when  fist  meets  fist,  then 
the  parts  in  collision  are  equally  sensitive  and 
vulnerable,  and  the  effect  is  aggravated  by  both 
having  approached  each  other  with  great  force.  If 
a  leaden  bullet  be  discharged  against  a  plank,  it 
will  be  found  that  the  round  shape  of  the  body  is 
destroyed,  and  that  it  has  itself  suffered  a  force  by 
the  impact,  which  is  equivalent  to  the  effect  which 
it  produced  on  the  plank. 

Birds  in  flying  strike  the  air  with  their  wings, 
and  it  is  the  reaction  of  the  air  which  enables 
them  to  rise  or  advance  forwards.  The  force 
with  which  their  win;?s  strike  the  air  must  equal 
the  weight  of  their  bodies  in  order  that  the  reaction 
of  the  air  may  be  able  to  support  that  weight, 
the  bird  will  then  remain  stationary. 

If  the  stroke  of  the  wings  be  more  forcible  than 
is  required  merely  to  support  the  bird,  the  reaction 
of  the  air  will  make  it  rise,  if  it  be  less  it  will 
descend ;  the  lark  sometimes  remains  with  his  wings 
extended  but  motionless,  in  this  state  it  drops 
rapidly  into  its  nest.  A  bird  expands  its  wings 
when  it  gives  the  stroke  the  reaction  of  which  is 
to  impel  him  onward,  and  contracts  them  when 
moving  them  back.  The  swimming  of  fishes  is 
on  the  same  principle,  their  fins  arc  ex])anded  and 
contracted  in  a  like  manner ;  and  a  man  in  swim- 
ming strikes  his  hands  out  to  produce  the  reaction 
which  impels  him  forward,  and  turns  them  edge- 
wise to  lessen  the  effect  of  the  contrary  reaction. 
In  rowing,  the  oars  are  lifted  out  of  the  water  after 
every  stroke  to  prevent  any  reaction  in  a  backward 
direction ;  and  even  in  moving  them  through  the 
air  they  are  turned  edgwise,  or  feathered,  as  it  is 
called  from  its  resemblance  to  the  action  of  the 
feathers  of  a  bird  in  flying. 

These  cases  of  motion  arising  from  reaction 
abound.  Hero's  steam  engine,  and  Barker's  mill 
are  instances.  Again,  in  the  case  of  firearms,  the 
gun  or  pistol  recoils  or  kicks  when  it  is  fired. 
This  is  because  the  force  exerted  by  the  explosive 
matter  acts  upon  the  firearm  as  well  as  upon  the 
ball,  but  the  former  having  a  greater  mass  than 
the  latter,  the  motion  is  (happily)  not  so  evident. 
If  a  cannon  were  firmly  fixed  to  the  deck  of  a  ship 
or  the  platform  of  the  battery,  the  discharge 
would  endanger  the  stability  of  those  structures, 
but  it  is  placed  on  a  carriage  with  wheels  or  rollers 
and  fastened  by  means  ot  tackle;  the  discharce 
throws  the  gun  sufficiently  back  to  enable  the 
muzzle  to  be  reached  tor  the  purpose  of  again 
loading,  the  further  recoil  bcin^  prevented  by  the 
resistance  of  the  tackle.  Still  even  with  these 
precautions,  the  firing  of  a  broadside  would  cause 
a  vessel  to  roll  considerably.  In  the  case  of  a 
chase,  the  firing  of  the  stern  guns  of  the  pursued 
vessel  will  help  it  forward,  wliile  the  discharge  of 
ihe  bow  guns  of  the  pursuer  always  retar£  his 
progress.    The  recoil  of  cannon  has  led  to  the 


proposal  that  the  conditions  of  the  case  should  be 
reversed.  That  is  to  say,  that  the  stationary 
body  instead  of  being  a  tube,  should  be  a  solid 
cylinder,  and  the  projectile  to  be  in  the  form  of  a 
tube  or  shell,  contaimng  the  charge  of  powder,  and 
placed  on  the  end  of  this  stationary  cylinder. 
One  advantage  would  be  increased  rapidity  in 
firing,  as  a  number  of  tubes  could  be  charged 
beforehand,  and  then  placed  on  the  cylinder  and 
discharged  as  ouickly  as  thev  could  be  replaced. 
A  great  disaavantage  would  be  the  increased 
expense. 

Such  is  an  imperfect  sketch  of  the  Laws  of 
Motion,  as  developed  and  arranged  by  the  mighty 
intellect  of  Sir  Isaac  Newton.  Every  fresh  dis« 
covery  does  but  add  fresh  strength  to  their 
authority,  and  confers  a  new  lustre  on  the  memory 
of  that  illustrious  mind  from  which  they  eman- 
ated. But  Sir  Isaac  Newton,  in  common  with  all 
great  men,  lived  in  advance  of  his  age,  he  was  not 
comprehended  by  his  contemporaries  ;  he  was 
regarded  as  a  visionary,  but  he  possessed  within 
his  own  sublime  conceptions  a  full  reward  for 
his  severest  labours. 

Let  those  who  have  stood  with  wonder  in  the 
midst  of  that  vast  universe  of  knowledge  which  his 
discoveries  have  brought  to  light,  sympathise  as 
they  best  can  with  the  reverential  awe  of  his  great 
mind  when  he  exclaimed  in  the  consciousness  of 
the  xmfathomable  profound  that  reign^cd  around 
him,  **  I  am  but  as  a  child  plaving  with  a  pebble 
cast  up  by  the  waves,  while  tnc  ocean  of  truth 
lies  spread  out  before  me." 

The  comparatively  recent  discovery  of  the 
planet  Neptune  may  be  adduced  as  an  instance  of 
the  continual  confirmation  which  Newton's  theories 
are  receiving.  As  an  illustration  of  the  truth  of 
the  laws  of  motion  and  gravitation,  I  may  perhaps 
be  permitted  to  recapitulate  briefly  the  facts  of 
that  remarkable  discovery. 

Anomalies  had  been  apparent  in  the  planet 
Uranus  for  some  years,  so  that  he  appeareu  to  be 
beyond  the  influence  of  gravitation,  or  else  that 
there  must  exist  some  disturbing  body  of  whose 
existence  we  knew  nothing.  Not  very  long  since 
Mr.  Adams  of  St.  John's  CoUege,  Cambridge, 
and  M.  Le  Verrier,  an  eminent  French  mathema- 
tician,  concluded  independently,  from  theoretical 
calculations  based  upon  the  indications  afforded 
by  the  apparent  motions  of  the  planet  Uranus, 
that  all  the  anomalies  might  be  accounted  for  b^ 
supposing  a  disturbing  planet  to  move  in  an  orbit 
of  twice  the  distance  of  Uranus  from  the  sun ;  and 
subsequently  Le  Verrier  inferred  from  a  most 
elaborate  investigation,  that  the  mass  of  the 
disturbing  planet  was  two-and-a-half  times  that  of 
Uranus — a  result  that  Mr.  Adams  also  arrived  at. 
These  mathematicians  agreed  in  fixing  the  same 
longitude  as  the  most  probable  position  for  the 
planet.  On  September  23d  of  the  same  year,  Dr. 
Gall  of  Berlin  received  a  letter  from  Le  Verrier 
requesting  him  to  search  fur  the  hypothetical 
planet,  he  having  superior  advantages  for  the 
purpose.  On  the  same  evening.  Dr.  Gall,  during 
a  comparison  of  the  heavens  with  Dr.  Bremicker's 
map,  saw  a  star  of  the  eighth  magnitude  in  the 
consteUation  of  Ac^uarius  not  marked  in  the  map. 
The  motion  of  this  star  was  so  slow  that  it  was 
necessary  to  wait  till  the  next  night,  whi<^^s=s^* 
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tuMteljr  wu  laviMitable  ta  oteemtiaD.  The  sUr 
had  moTed  from  iti  plwe  with  a  motion  which 
sgrees  fill^r  williLe  Yenier'i  hypotliedB,  and  thtu 
proved  to  be  the  lonsht-for  planet.  Ita  diameter 
cannot  bemoch  lew  tban  60,000  miles,  it  is  there- 
fore the  Uivest  in  our  system  except  Jupiter  and 
fiatum,  and  its  cubical  bulk  is  to  that  of  the  earth 
as  2S0  to  1.  Indicatioiia  have  been  obBerred  of  a 
ring  andaBatoUite.  It  U  a)>out  3,200,000,000 
mileB  from  the  aw,  and  about  3,100,000,000  mlies 
from  the  earth.  Its  distance  from  Uranus  whose 
motion  it  disturbs  is  1,400,000,000  miiea;  its 
period  of  reTotntion  is  217  jeara. 

This  is  one  of  the  most  splendid  discoveries  of 
modem  times,  because  without  any  prenoos  obser- 
ration,  the  existence  of  a  bodj  unseen  before  to 
mortal  ejes  has  been  asserted  b;  calculations, 
derived  from  the  lavs  of  motion  and  rravitation, 
and  that  assertion  has  proved  to  m  sltictl; 
correct. 

Take  awaj  the  lawn  of  motion,  and  the  whole 
science  ofastronomv  must  fall  into  Irrecoverable 
min.  Where  would  Le  Terrier's  and  Adams's 
discoverj  have  been,  had  Newton  not  laid  the 
foundation  for  it.  Ureat  though  they  maj  be, 
they  are  but  satellites  revolving  around  a  greater 
primary.  While  they  receive  a  high  and  due 
meed  of  honour,  let  not  the  mighty  minds  which 
have  given  a  complexion  and  a  character  to  all 
that  Save  cuma  after  them,  be  forgotten  in  our 
ascription  of  merit,  bat  rather  take  a  still  higher 
place  in  the  esteem  and  reverence  of  thinking 


wards  the  centre.  Now  in  Mr.  Deniscn 
the  pin  raises  tlie  pallet  and  ilie  lon^r  toe 
immediately  dropa  on  the  stop  c^  the  ski 
pallet,  whereas  m  my  escapement,  the  inn 
pin  lifts  the  opposite  pallet  to  that  on  lAi 
'  e  pin  of  the  leg  falls. 

In  Fig.  2  the  pendulum  ie  advandng 
the  direction  of  flie  arrow,  propelled  by  t 
weight  of  the  pallet  A,  in  contact  at  0.  7 
pallet  B  is  held  up  by  one  of  the  inner  pi 
Fig.  2. 


THE  GHAVITY  ESCAPEMENT. 
To  Ihe  Editor  oflht  HoBoLooiCtL  JoL'aau- 

8ir, — The  gravity  escapement  apppars  to 
have  been  a  peculiar  object  of  interest  to 
horologists  since  the  days  of  Cumniiiig';  and  it 
is  singular  that  the  improvements  wlutli  have 
taken  place  in  its  construction  have  been 
invented  by  amateurs.  Mr.  Blosaiu  was  the 
first  to  make  any  groat  step  in  advance 
Uj.  Denison  advautageously  chaugod  the 
form  and  arrangement  of  Mr.  Bloxam's,  and 
introduced  the  valuable  addition  of  a  fly. 
I  shall  presume  in  the  following  observations 
that  your  renders  are  acquainted  with  Mr. 
Denison' s  escapement. 

All  gravity  escajwments  have  hitherto  been 
constructed  on  the  principle  that  the  pin  lifts 
the  same  pallet  o]i  which  the  tooth  drops. 
In  the  following  escapement,  wliieh  I  coll 
the  Pin-Wheel  Gravi^-  Escapement,  the 
opposite  pallet  is  lifted  to  that  on  wliich  the 
toothy  falls,  consequently  it  in  impossible  to 
trip  if  ten  or  twenty  times  the  weight  be 
appUed. 

Fig.  1  is  the  three-legged  wheel,  but  ... 
stead  of  having  a  tooth  at  the  end  of  eaeh 
lev,  as  in  Mr.  Denison's,  there  is  a  semi, 
cylbidriuil  pin  \(-ith  the  flat  side  turned  to- 


nt  F,  and  one  of  the  aemi-cj-lindrical  pin 
the  end  of  the  leg  ie  presmng  on  the  sto) 
C,  behind  the  dotted  le^  as  here  she 
When  the   pendalum  has   travelled  " 
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cienUy&r,  Ute  l«g  pin  eecapes  outdde  tlie 
atop  C  (not  inside,  aa  in  Hr.  Denison'a)  the 
wheel  then  turns  in  the  direction  of  the 
arrow,  the  pin  at  E  raises  the  pallet  A,  at 
the  same  instant  the  pin  at  F  roleaaes  the 
pallet  B,  which  is  now  in  contact  with  the 
pendulnm  at  H,  and  ^ves  the  impulse  by 
gravity  during  the  pendulum's  return,  while 
we  leg  pin  at  I  is  resting  on  the  Bto|i  D. 
The  pallet  A  is  stopped  by  a  baoMng  pm  at 
the  moment  the  pendulum  takes  up  the 
pallet  B.  The  same  action  then  takes  place 
on  the  opposite  side.  The  acting  sunaces 
at  0  and  1>  are  struck  iu  a  drde  &om  the 
pivots  by  which  the  pallets  are  suspended, 
and  if  intended  to  go  without  oil  should  be 

i 'swelled.  It  can  be  made  with  six  legs,  but 
'.  have  put  three  for  simpliei^  of  ezpla^tion. 
The  inner  pins  should  be  set  at  an  angle  of 
30*  in  advanoe  of  the  outer  pins. 

It  should  be  noticed  as  a  peculiar  feature 
of  this  escapement  that  the  pendulum  does 
not  unlock  the  wheel,  but  that  the  pallet  by 
its  own  ^rayily  allows  it  to  eaoape.  The 
impulse  is  equally  divided  between  the 
ascent  of  the  pendulum  after  zero  and  its 
descent  before  it:  a  principle  which  Pro* 
fesBor  Airy  has  shown  to  be  essential  to  good 
timo'keepmg,  and  as  the  pin  slides  on  the 
dead  face  of  Uie  stop  as  long  or  rather  longer 
than  in  the  dead-beat  escapement,  it  indeed 
^pears  to  me  to  eomhine  tAe  prineiplM  of 
Oraham'i  with  tht  Gravity  Eteapammt. 

As  fkr  as  I  am  aware,  it  fulfils  all  the 
mathematical  requisitions  of  a  good  escape- 
ment (and  if  not  I  shall  be  only  too  happy 
to  hear  to  the  contrary),  in  addition  to  which 
I  have  proved  that  whatever  amount  of 
power  he  applied,  it  is  totally  impossible  to 
trip.  I  altered  one  of  Mr.  Deniaon's  escape- 
ments to  the  Pin* Wheel  Gravity  Escapement 
by  merely  substituting  a  new  wheel  and  stops. 
As  tripping  is  impossible,  the  inner  pins  may 
be  set  at  any  distance  from  the  centre,  and 
the  arc  of  impulse  increased  or  diminished 
to  any  extent.  In  Mr.  Deniaon's  it  is  one* 
third  of  the  whole  arc.  In  the  Fin-Wheel 
Gravity  Escapement,  it  is  questionable  to  me 
if  this  arc  might  not  be  increased  with  ad- 
vantage, but  this  is  just  the  point  where  Kr. 
Denison's  experience  becomes  valuable,  and 
aa  he  must  naturally  feel  interested  in  any 
eacapement  that  is  founded  on  his  own,  per* 
haps  be  will  favour  us  in  your  pages  with 
bis  opinions  on  the  above.  I  am,  Sir,  your 
obedient  servant,  ^   Wkbstkb. 

T4,  Corahm,  3m%  9th  1SS9. 
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The  6th  was  the  hottest  day  we  have  had 
as  yet,  this  year ;  from  7  to  10  p.m.  there 
was  oontiiiuous  forked  and  sheet  lightning, 
chiefly  to  northwestward,  with  thimder  and 
rain. 

The  9  a.m.  wind  observations  show  the 
direction  to  have  been  from  n,  on  4  days ; 
s,  6 ;  s,  7 ;  w,  12 ;  and  oalms  or  very  light 
breezes  on  2  days. 


ABBIDGMEKTS  OF 

SPECIFICATIONS  OF  PATENTS 

BELATIKQ  TO  WATCHES,  CLOCKS;  AND  OTHEB 

TIMEKEEPERS. 

CConiinued  fiom  page  109.) 

1846,  April  25.— No.  11,177. 

FHILCOX,  Gborqe. — The  invention  consists  in 
constructing  the  chronometer  spring  in  two  ports,  or 
in  adapting  two  springs  in  conjunction,  so  that  as  one 
spring,  or  one  portion  of  the  spring,  expands  or  con- 
tracts from  the  variations  of  temperature,  the  other 
spring  or  portion  of  spring  equally  expands  or  con- 
tracts at  the  same  time  and  in  the  same  degree,  but  in 
an  opposite  direction. 

Printed  5d,  See  London  Journal  (Newton*s),  vol. 
29  (conjoined  series)^  p.  317;  and  Patent  Journal 
vol.  2,  pp.476,  518,  647,  and  675.] 

1846,  April  28— No.  11,178. 

NEWTON,  William  Edward  (a  communteation), 
— The  invention  consists  in  suspending  clocks  or  time- 
pieces hy  passing  a  cord  or  chain  round  the  barrrel 
cylinder  or  drum.  The  clock  is  suspended  by  the 
cord,  which  is  fastened  in  the  wall  at  the  top  and  bot- 
tom, so  that  the  weight  of  the  clock  acts  as  the  pro- 
pelling power,  instead  of  the  ordinary  weights  and 
fprings.  When  the  clock  requires  winding  up,  it  will 
only  be  necessary  to  raise  it  to  its  highest  point,  the 
reverse  motion  of  the  barrel  being  precisely  the  same 
as  winding  up  with  a  key. 

[Printed,  6d.] 

1846,  November  12.— No.  11,443. 

YATES,  Thomas.— Altering  the  number  of  teeth 
in  the  escapement  wheel  and  its  pinion,  and  al^o  the 
wheel  in  which  it  acts,  so  as  to  make  the  balance 
vibrate  only  once  for  every  half  second,  instead  of 
four  times  a  second.  This  may  be  done  by  making 
the  escape  wheel  with  twelve  teeth  instead  of  fifteen, 
the  pinion  below  with  eight  instead  of  seven,  and  the 
wheel  into  which  it  octs  as  usual  with  forty.  The 
lever  thus  becomes  lengthened  and  is  therefore 
capable  of  exciting  greater  power.  By  the  above 
improvements  the  spring  is  considerably  economized 
and  mnch  less  friction  is  produced. 

[Printetl  5</.  See  Practical  Mechanics*  Journal, 
vol.  2,  pp.  9, 63,  and  233  ] 
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TO  OUR  READERS. 
In  consequence  of  a  press  of  matter,  we  are  com- 
pelled to  postpone  until  onr  next  a  Ytrj  interesting 
article  on  "  Ttie  Boiling-Point  Thermometer.** 
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la  ihB  ccnme  of  oor  study  of  the  Seience  of 
MecTumicB,  it  becomes  neoessaiy  fbr  us  to 
eoiuiiUr  the  laws  which  govern  and  the  pheno- 
mena which  attend.  Central  Forces. 

These  forces  only  obtain  in  revolving  bodies, 
that  is  to  saj,  in  those  bodies  in  motion,  whose 

Kth  of  motion  is  not  in  a  straight  line.  We 
ve  already  alluded  to  the  fiict,  wat  force  is  aL 
ways  exerted  in  right  lines,  and  also  to  tiie  fact, 
that  motion  will  always  result  in  the  direction  of 
the  force  impressed.  Now,  since  a  body  when 
once  pwt  in  motion,  unless  prevented  by  obstacles, 
will  persevere  in  that  motion  with  the  same 
veloaty  and  in  the  same  direction,  it  follows  that  a 
body  cannot  describe  a  curved  line,  unless  it  is  sub- 
jected to  the  action  of  a  constant  force  or  meets 
with  obstacle  after  obstacle  which  change  at  every 
instant  the  direction  of  its  motion.  If  the  force 
which  acts  on  a  moving  body  according  to  any 
direction  different  from  that  in  which  it  is  moving, 
act  at  finite  intervals  of  time  and  communicate  at 
each  interval  a  determinate  velocity,  the  body  will 
describe  a  polygon.  But  if  the  body  has  received 
at  first  a  finite  velocity  and  the  force  which  deflects 
it  from  its  path  acts  continually  or  without  inter- 
ruption, the  body  will  then  describe  a  curved  line ; 
such  for  instance  is  the  effect  of  the  constant  force 
of  gravity. 

Further, — in  the  motion  down  an  inclined  plane, 
the  direction  remains  unchanged  and  therefore  by 
its  inertia  the  body  retains  all  the  motions  im- 
pressed upon  it  continually  in  the  same  direction, 
out  when  it  descends  upon  a  curve,  its  direction  is 
constantly  TKninff  and  the  reastanoe  of  the  curve 
being  the  deAectmg  cause,  the  curve  must  sustain 
a  pressure  equal  to  that  force  which  would  be  able 
thus  to  deflect  a  body  from  the  rectilineal  path  In 
whidi  its  inertia  woud  cause  it  to  move. 

From  these  considerations  we  can  at  once  ob- 
serve that  rotatory  motion,  or  the  motion  of  a  body 
around  a  centre  must  be  caused  and  maintained  by 
two  fiHTces,  one  the  force  which  binds  it  to  the 
centre  of  motion  and  the  other  a  force  which  gives 
it  a  forward  motion  around  that  centre.  Thus  in 
the  case  of  an  ordinary  wheel  and  axle,  we  have 
the  axis  the  centre  of  motion,  confining  the  body 
to  a  certain  relative  position.  When  I  apply  power 
hj  means  of  my  hand  to  the  edge  of  the  wheel, 
that  power  is  exercised  at  a  tangent  to  the  circum- 
forence  and  is  in  fact  exerted  in  a  straight  line. 

It  is  a  fact  confirmed  by  both  theory  and  obser- 
vation that  force  always  exerts  itself  in  right  Unes, 
and  as  we  have  before  laid  down  the  law,  that  mo- 
tion always  results  in  the  directum  of  the  force 
impressed,  therefore  the  motion  of  the  body  will 
always  be  in  a  right  or  straight  line.  This  is 
uaifCffsaU J  true^  and  bj  no  mccnamc>l  oontrivan  cc 


whatever  can  we  induce  a  single  force  to  act  in  a 
curved  path.  If  we  pass  steun  through  as  many 
convolutions  of  a  tube  as  we  please,  still  it  wiU 
always  issue  from  an  orifice  in  any  part  of  those 
tubes  in  a  straight  line.  If  we  whirl  a  loaded  sling 
as  many  times  as  we  please,  still  the  stone  wiU 
when  released,  fly  from  that  sling  in  a  straight 
line.  It  must  be  evident  therefore  if  such  be  the 
natural  tendency  of  force,  that  any  attempt  to  con- 
fine it  to  a  curvilinear  path  must  produce  a  friction 
and  therefore  a  loss  of  motion  or  power  in  accord- 
ance with  the  nature  of  the  curve.  Thus  in  cir« 
cukr  motion  we  have  much  friction,  and  this  is  the 
real  reason  of  the  want  of  success  attending  the 
use  of  rotative  steam  engines,  in  which  the  steam 
is  made  to  act  in  a  curved  path  and  necessarily  one 
of  a  large  diuneter,  producing  nearly  as  much 
friction  as  though  the  fly-wheel  of  an  ordinary 
steam  engine  had  gudgeons  or  supports  of  nearty 
the  same  diameter  as  Uie  cylinder  or  steam  box  oi 
such  rotative  engine.  It  is  found  therefore  prac- 
tiodly  better  to  allow  the  steam  its  own  natural 
method  of  expending  its  force  in  a  straight  Una 
and  then  to  transfer  that  right  lined  motion  to  dr- 
cular  motion  by  mechanism  which  will  allow  of  the 
bearings  or  gudgeons  being  reduced  as  small  as 
may  be  consistent  with  strength. 

n  then  a  body  be  observed  to  move  in  a  curvi- 
linear  path  some  eflSdent  cause  must  ^dst  which 
prevents  it  from  flying  off  and  compels  it  to  move 
around  a  centre.  Whatever  this  cause  or  force 
may  be  it  is  called  the  centripetal  force  being  that 
which  connects  the  body  with  and  imparts  a  ten- 
dency towards  the  centre.  If  such  body  be  con- 
nected with  such  centre  by  a  thread,  cord,  or  rod, 
then  such  thread,  cord,  or  rod,  occupies  the  place 
of  a  force  acting  upon  and  retaining  a  body  m  its 
motion  and  thereby  causing  it  to  revolve. 

This  restraining  or  centripetal  force  may  also 
be  the  attraction  of  gravitation,  such  as  that  ex- 
hibited by  the  superior  mass  of  the  sun  towards 
the  planets  of  the  solar  system.  The  sun  and  all 
the  planets  are  nearly  spheriosl  and  revolve  in 
elliptical  orbits  of  which  the  sun  forms  very  nearly 
one  of  the  fod. 

Observations  of  the  motions  of  the  planets  justify 
us  in  conduding  that  each  planet  is  attracted  to 
the  sun  by  a  force  which  is  directly  in  proportion 
to  the  quantity  of  matter  in  the  central  boay,  and 
inversenr  is  proportion  to  the  souare  bf  the  dis- 
tance of  their  centres.  We  also  find  that  the  con- 
stituent partides  of  each  body  attract  each  other 
by  a  force  which  varies  in  like  manner.  In 
accOTdance  with  what  I  stated  in  a  former  lecture^ 
one  body  cannot  act  upon  another,  without  hjAng 
subject  to  an  equal  contrary  reaction,  lliusthe 
phuieta  and  oomets  being  drawn  towvE^^^^^ssoK 
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likewise  attract  the  sun  towards  them  by  the  same 
law.  Thus  also  the  satellites  are  attracted  towards 
the  planets,  and  the  planets  contrarily  towards 
the  satellites,  and  both  these  again  towards  the 


sun. 


This  attractive  property  is  therefore  common  to 
the  smi,  planetsy  their  satellites,  and  to  comets,  and 
in  fact  we  may  rq^utl  the  mutual  gravitation  of 
the  celestial  bodies  as  a  property  generally  obtain- 
ing  throughout  the  universe. 

We  see  from  these  examples  that  rotative  motion 
being  caused  by  two  forces,  those  forces  must  have 
a  certain  reciprocal  action.  ^  That  is  to  savythe 
centripetal  force  or  that  wluch  tends  towaros  the 
ctotre,  has  a  certain  amount  of  action  on  the  cen- 
tiiftigal  force  or  that  which  tends  from  the  centre. 

The  latter  is  in  fact  the  same  force  as  that  whidi 
18  at  first  impressed  in  giving  motion  to  the  rota- 
ting body.  A  pressure  outuwrdf  is  thus  produced 
evincing  a  tendency  of  the  moving  body  to  flv  off 
fiaom  the  centre  of  motion—  and  the  amount  of'^this 
pressure  entirely  depends  on  the  curvature  of  the 
path  in  which  tne  bodv  is  constrained  to  move,  and 
oiii  its  inertia  and  is  therefore  altogether  indepen- 
dent of  tiie  weight  and  would  in  &ct  exist  if  the 
wei|;ht  were  without  effect.  It  increases  as  the 
radius  of  curvature  increases;,  but  it  has  also  a 
dependwice  on  the  velocity  wiUi  which  the  moving 
body  swings  round  the  centre  of  curvature.  This 
veldeitv  is  estimated  either  by  the  actual  space 
througn  which  the  body  moves  or  by  the  angular 
velocity  of  a  line  drawn  from  the  centre  of  the 
drde  to  the  moviop;  body.  That  body  carries  one 
end  of  this  line  with  it  while  the  other  renaains 
fixed  to  the  centre.    See  Fig,  20.    This  line  ii 


Fig.  20. 


JPi^.  21. 


called  the  Radius  Vector.  As  this  angular  swing 
around  the  centre  increases,  the  centrifugal  pres- 
sure increases  and  increases  as  the  square  of  this 
angular  velocity. 

The  centrifugal  force  of  a  bodj  is  everywhere 
equal  to  that  which  it  would  acquire  in  falling  bv 
means  of  the  same  force  (if  uniform)  through  half 
the  radius  or  one-quarter  of  the  diameter.  We 
may  thus  eaoly  calculate  the  velocity  with  which 
a  sling  of  given  length  must  revolve,  in  order  to 
retain  a  stone  in  all  positions.  Supposing  the  mo- 
ticm  to  be  in  a  vertical  plane,  it  is  obvious  Uiat  the 
stone  will  have  a  tendency  to  flEdl  when  it  is  at  the 
uppermost  point  of  the  orbit  unless  the  centriftigal 
force  be  at  least  equal  to,  the  force  of  gravity. 

Thus  if  the  lei^^h  of  the  sling  be  two  feet,  we 
must  find  the  velocity  acquired  b^  a  falling  body 
through  a  height  of  one  ioot>  which  will  be  eight 
fieetin  a  second  and  therefore  this  niust  be  its 
velocity  at  the  highest  ppint  aadiw^th  suohjvelocity 
it  wanid  perform  each  revolution  in  aboMt  ^  fieoosA 
and  a  am,  but  it»  motion  at  o^h^^jpMtoofik 


orbit  will  be  greatly  modified  by  the  gravitation 
of  the  stone. 

This  pressure  will  if  the  oppodng  forte  be 
removed  cause  the  body  to  fly  off  at^  the  tangent 
to  the  circle  describcM*  not  in  a  line  from  the 
centre  but  at  a  tangent  to  the  drde. 

Thus  if  a  stone  whirled  round  in  a  sling  gdi 
loose  at  A,  it  flies  off  in  the  direction  A  B  (fig.  il) 
It  is  the  property  of  a  line  tangent^  to  a  drde  ikt 
it  should  form  a  risht  angle  to  a  line  drawn  froi 
tiie  pmnt  of  the  cuxumlerence  where  it  tondm, 
to  the  centre  of  the  drde.  This  projectile  finee 
then  would  h6  more  turoperiy  called  the  tanfentaJ 
than  the  eentrifrigal  force.  But  motum  m  the 
direction  of  tile  tangent  would  remove  the  bo^ 
further  from  the  centre^  a  tendency  ther^se  to 
sudi  motion  is  a  tendency  to  kave  tlie  centre  and 
that  part  of  its  force  which  tends  to  prodnetf 
motion  thus  away  from  the  centre  is  called  the 
centrifugal  force. 

A  simple  method  of  illustrating  the  combined 
effects  of  centrifrigal  and  proiectile  or  taflfential 
forces,  is  exemplinei  in  this  magram  of  theorint 
of  the  earth    (Beefg.  82)    If  these  two  forcn 


whidi  produce  this  drcular   motion  were  not 
accuratelv   adjnsted  to   each   other    one  wwiU . 
alternately  prevail  over  the  otber,  and  we  should 
either  approach  so  near  the  sun  as  to  be  burnt  cr 
recede  so  &r  from  it  as  to  be  frozen*    I  have  i 
described  the  earth  as  moving  in  a  drde,  to  mtke  ^ 
the  illustration  more  ample,  but  fin  resJity  the^P 
two  forces  are  not  so  prooortioned  as  to  podqw  . 
circular  motion ;  the  earth's  path  or  orbit  is  not 
circular  but  eliptical   or  oval.    In  order  to  ex*- . 
plain  the  action  of  the  law  in  this  eaae^  let  ui 
suppose  that  when  the  earth  is  at  A,  its  psojeetiie  . 
force  does  not  not  give  it  a  vdodty  sufficienl  ta  - 
counter  balance  that  of  gravity^  so  as  to  ensUa 
these  powers  coigointlv  to  carry  it  round  the  WQtL 
inadrdeb    The  eartn  will  then  instead  of  dei^i 
cribing  A  0  approach  nearer  the  sun  in  the  die 
tion  A  B.    Wnat  then  now  is  to  prevent  ns  firoai  . 
falling  nearer  the  sun,  seeing  that  its  attraotioa 
increases  as  we  advance  towaras  iL    At  iht  point 
j  B  also^jtbe  prqjectile  force  is  no  kiQger  at  ri|^ 
'angles  .with  the  finee  of  gravity^  bat  incKnes  laoie 
nesriy  to  it,,  therefiore  the  nee   of  pg^cctjai 
aettpgiin.  the  tine  B  D  will  cenrtiiie  witk  tbe  font  - 
of  gravity  ta  bring  the.:Car0k  aearpLtlu^tai^.. 
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tW  by  being  dnwn  by  one  power  ud  driren  by 
mnotber,  it  wonid  seem  unposnble  for  tu  to  efmpe 
destrncdon.  But  nfttnre  abounds  in  Teaourcea. 
Tbe  evth  continues  to  approach  the  sun  with  ui 
accelerated  motion  till  it  reaches  the  pfflnt  G 
when  the  prqectile  force  once  more  acta  at  rig'ht 
angles  to  toe  force  of  graTitation,  The  centrifugal 
tatix  hu  however  inaeased  with  the  accelerated 
motion  of  tbe  bodj,  it  has  therefore  now  in  its 
tnm  a  preponderance  orer  the  force  of  gTaTitatloa, 
consequently  the  earth  flies  further  finm  the  sun 
till  its  ^mimshed  motion  agun  enables  tbe  attrae- 
tire  Grace  to  oreipower  it  when  it  agun  returns  in 
tbe  same  path. 

Upon  the  prindplea  attached  tothe  consideration 
of  centrifugu  force  the  whirling  machine  ia  con- 
structed. (See  Fig.  11  onfe)  We  are  tbns  enabled 
to  place  any  known  weights  at  given  distances  from 
centres  around  which  they  are  whirled,  dther  with 
the  same  angular  velocity  or  with  velociUes  having 
«  certain  proportion.  In  the  particular  contrivance 
attached  to  themacbine  and  shown  in  ;I^  23  threads 

Fig.  33. 


attadied  to  tbe  whirling  weights  are  carried  to  the 
centre  around  whidt  they  revolve  and  these  passing 
over  pullies  are  connected  with  a  scale  bearing 
weights  which  may  be  varied  at  pleaenre.  When 
Uie  whirling  wcigbtB  fiyfrom  their  respective  centres 
by  reason  of  the  centrifugal  force  they  draw  up 
toe  weights  attached  to  tbe  other  end  of  tbe  threads 
and  tbe  amount  of  the  centrifugal  force  is  eslim^ 
ted  by  the  weight  which  it  it  capable  of  railing. 

We  will  now  proceed  to  demonstrate  by  experi- 
ments on  this  machine  the  varions  statementa 
which  we  have  made. 

Ist.  We  win  prove  that  centrifugal  force  is  equal 
in  equal  bodies  revolving  at  equal  speeds  and  at 
eqnal  distances  from  the  centre.  These  two  balls 
are  equal  and  being  connected  by  a  string  arc 
pUcedat  equal  distances  from  tbe  centreof motion 
(See  ^.  12),  When  caused  to  revolve  they 
remam  in  tbetr  respective  positions. 

2nd.  If  one  of  thcde  balls  is  placed  at  a  greater 
distance,  from  the  centre  thnn  the  other,  its  centri- 
f\l;;al  force  preponderates  in  proportion  to  the 
difference  of  the  radiuN  of  motion  and  it  therefore 
flies  off  from  the  centre  drawing  the  other  ball  with 
it. 

3rd.  Wenowtakeuncqual  balls,tndifthescare 

E laced  at  equal  distances  from  the  centre,  tbe 
cavier  ball  preponderates  in  its  centrifugal  fnrcc 
over  the  iiglilcr  ball  and  draws  it  to  its  own  side 
of  the  frame. 

4tb.  If  however  we  place  the  b:ills  at  distances 
in  proportion  to  thdr  respective  weights,  we  shall 


find  that  they  vriQ  balance  each  other,  tbns  proving 
thatcentrifhgol  force  is  in  proportion  to  tbe  weight 
and  velodty  of  a  body. 

Eth.  This  may  likewise  be  shown  by  a  hemis- 
phere having  attached  to  it  a  small  ball  by  means  of 
a  wire ;— when  the  smaller  body  has  velocity  an4 
momentum,  it  draws  the  largO'  body  away  trma  ths 
centre,  but  when  placed  in  a  pomtion  propcrtionat* 
to  the  respective  masses,  the  system  remuns  in 
equilibriam,  This  is  shown  by  affixing  a  flat  diie 
to  one  of  the  revolving  centres  and  [dadng  the 
hemisphere  with  its  attached  ball  upon  it. 

The  amount  of  force  thus  eierted  msr  be  proved 
by  these  two  pieces  of  apparatus ;— (Sec  ^.  25) 
wmeh  represents  one  frame  or  tower. 

6th.  In  accordance  with  the  conditions  of  the 
first  experiment  proving  that  equal  bodies  revolv- 
ing with  eqnal  speed  at  equal  distances  from  the 
centre  have  equal  centrifugal  force,  I  now  place 
equal  weights  at  equal  distances  from  tbe  centre, 
and  also  observe  that  equal  weights  are  placed  in 
the  scales  within  the  towers.  Centrifogal  fbrca 
b«ng  thus  equal,  the  w^hts  will  ri«e  at  the  samd 
instant  of  time. 

7th.  I  now  take  unequal  weights,  one  bdng  twice 
as  heavy  as  the  other,  and  I  place  the  heavier 
weight  one  btdf  nearef  tbe  centre  in  one  frame  than 
the  other,  its  velocity  will  thus  be  only  half  that 
of  the  other  weight  because  it  revolvesin  a  nrdo  only 
half  the  diameter  of  the  former.  We  shall  now  find 
that  the  weights  are  still  raised  at  the  same  moment 
thus  proving  that  the  centrifugal  force  is  in  dirert 
proportion  to  the  quantity  of  matter  multiplied  inta 
the  vclodty  or  into  the  distance  from  the  centre. 

eth.  If  now  I  place  tbe  unequal  weights  at  equal 
distances,  the  centrifugal  force  of  the  heavier  baU 
will  be  increased  la  proportion  to  ita  weight,  that 
is,  it  will  be  donble  that  ofthesmaller  one,  so  that 
to  cause  both  to  strike  at  tbe  same  instant,  I  mnrt 
double  the  weight  in  the  tower. 

Otb.  If  bodies  of  equal  weight  revolve  in  eqnal 
circles  at  unequalvelocitiestbeceutrifugal  forces  ars 
as  the  squares  of  the  velocities.  To  prove  this  I 
again  equalize  the  weights  in  tbe  frames  (one 
being  attached  to  each  revolving  centre),  but  I 
place  four  times  the  weight  in  one  of  the  towers. 

Tbe  spindle  of  this  frame  has  a  pulley  on  its 
axis,  as  nearly  half  the  diameter  of  the  other 
pulley  as  possible.  If  the  band  is  placed  upon  tlus 
pulley,  it  will  revolve  with  twice  the  speed  of  the 
other,  and  the  weight  will  still  rise  at  the  same 
instant  of  time,  proving  that  a  double  velocity 
will  exactly  counterbalance  a  (juadruple  power  M 
attraction  to  tbe  centre  of  the  circle. 

Familiar  illustrations  of  the  effects  of  centri- 
fugal force  abound  ;  such  for  instance  is  the  use 
of  ihe  sling  to  which  I  have  already  alluded,  iu 
wliicli  the  stone  when  whirled  round  by  tbe  hand 
ill  n  direction  perpendicular  to  the  ground  does  not 
fiilt  out  of  the  sling  even  when  it  is  at  the  lap  of  its 
circuit,  nod  consequently  has  no  support  beneath 
it.  Tlic  centrifu^'ol  force  acting  from  the  hand 
which  is  tlio  centre  of  motion  is  greater  than  tlie 
wci;;lit  of  the  body  and  therefore  prevents  its  fall. 

Ill  like  miinniT  :i  ^-ln3<i  nf  w;ilcr  mny  be  whirled 
sii  rupidly  that  even  when  the  iiioiiiU' of  the  gla<s 
i*  downward-,  the  water  will  s;ill  he  retained  in  It 
l)j  the  ccrtifii!-al  force.  Agiiiii  if  ii  vessel  oC  wiiai 
le  whirled  roiiud  its  own  nxis,  tli«  ■*"i&rx-«'^''s*»- 
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observed  to  rue  on  its  sides  and  sink  in  the  centre. 
Hiis  effect  might  be  carried  so  far  as  to  cause  the 
water  to  flow  over  and  leave  the  vessel  empty.  In 
the  case  likewise  of  a  hoop,  when  at  rest  and 
placed  on  its  edge,  it  would  very  quickly  fall  to 
the  ground  but  when  it  is  moving  forwards,  a 
slight  inclination  towards  cither  side,  causes  the 
paorts  to  acquire  a  motion  towards  that  side,  those 
which  are  uppermost  being  most  affected  by  it  and 
this  lateral  motion  assisted  by  the  curvature 
of  the  surface  of  the  hoop  causes  its  path  to 
deviate  from  a  rectilinear  direction,  so  that  instead 
of  moving  straight  forwards,  it  turns  to  that  side 
towards  which  it  begins  to  incline  and  in  this  posi- 
tion its  tendency  to  fall  still  further  is  counter- 
acted by  the  centrifugal  force,  and  thus  it  generally 
makes  several  complete  revolutions  before  it  falls. 

In  a  com  mill  the  grain  being  admitted  between 
the  stones  through  an  opening  in  the  centre  of  the 
upper  one  is  then  kept  turning  round  between 
them  and  is  by  its  centrifugal  force  always  tending 
and  travelling  outwards  until  it  escapes  as  fiour 
from  tlie  circumference.  It  is  stated  by  Dr. 
Arnott  that  if  a  man  lay  down  on  a  mill  stone, 
with  his  head  near  the  edge,  he  will  fall  asleep 
and  die  of  apoplexy  from  the  pressure  of  blood 
on  the  vessels  of  the  brain.  A  mop  or  broom 
made  to  turn  quickly  on  its  axis,  throws  the 
water  off  in  all  directions  and  quickly  dries  itself. 
Sheep  in  wet  weather  thus  discharge  the  water 
from  their  fleeces,  by  a  semi-rotatory  shake  of 
the  skin  ;  water  dogs  likewise  on  coming  to  land 
dry  themselves  by  the  same  action. 

This  principle  is  made  use  of  in  a  machine 
known  as  Robinson's  drying  machine ;  blankets, 
cloths  or  other  objects  requiring  to  be  dried, 
are  placed  in  a  circular  box,  the  outer  edge  of 
which  is  perforated  with  holes.  This  is  then  put 
in  rapid  motion  by  means  of  a  multiplying  wheel 
and  handle,  the  consequence  is  that  the  moisture 
flies  off  through  the  holes,  leaving  the  fabric 
comparatively  drv. 

Water  poured  obliquely  into  a  funnel,  runs 
round  the  interior  of  it  and  often  leaves  an  open 
space  of  air  all  the  way  down  through  it,  owing 
principally  to  the  centrifugal  force.  Whirlpool 
and  eddies  occur  whenever  a  current  is  compelled 
suddenly  to  bend  its  course,  the  water  by  tending 
to  continue  its  straight  motion  is  heaped  up  on 
the  outer  edge  of  the  vortex  and  thus  leaves  a 
pit  surrounded  by  a  liquid  revolving  ridge 
Oharybdis  in  the  Meditereanean  and  Maelstrom  off 
the  Norwegian  coast  are  famous  examples. 
Carriages  are  often  overturned  in  rounding 
corners.  The  inertia  causes  the  body  of  the 
Tehicle  to  persevere  in  its  former  course,  while  the 
front  wheels  ore  taking  a  new  direction. 

Thus  a  loaded  stage  coach  running  south  and 
turning  suddenly  east  or  west,  strews  its  passengers 
on  the  south  side  of  the  road.  An  animal  causes  its 
weight  to  resist  this  force  by  voluntarily  inclining 
its  weight  towards  the  corner,  and  as  the  centri- 
fugal force  increases  witli  the  velocity,  therefore 
a  greater  inclination  of  the  body  is  necessary  to 
resist  it.  In  skating  with  great  velocity,  this 
leaning  inwards  at  the  turnings  becomes  very 
remarkable,  and  gives  occasion  to  the  fine  variety 
of  attitudes  displavcd  by  the  expert;  thus  if  a 
skater  finds  his  oody  inclined  to  one  side  and  in 


danger  of  falling  ho  merely  causes  the  skate  to 
describe  a  curve  towards  tliat  side,  and  the  ton- 
dencv  of  his  body  to  move  straight  ou,  or  in  other 
words  its  centrifugal  force  restores  the  perpei- 
dicularity. 

This  tendency  of  bodies  to  fly  off  from  the  centre 
forms  the  acting  principle  in  that  beaut^ 
application  of  theory  to  practice,  the  steam  gover- 
nor of  the  celebrated  Watt.  If  a  psdr  of  connMt 
fire  tongs  be  suspended  by  a  cord  and  be  made  to 
turn  by  the  twisting  or  untwisting  of  the  cord, 
the  legs  will  separate  from  each  other  with  a  forte 
proportioned  to  the  speed  of  rotation,  and  viU 
again  collapse  when  the  rotation  ceases.  TIk 
steam  engine  governor  may  be  familiarly  des- 
cribed as  a  pair  of  tongs  with  heavy  balls  at  the 
end  of  each  leg. 

>Vhen  I  put  this  model  of  the  steam  governor  in 
rotation  it  can  be  seen  that  the  balls  fly  off  from  the 
centre  and  the  amount  of  their  distance  fnnn  the 
centre  depends  on  the  speed  with  which  they  are 
made  to  revolve.  A  moveable  collar  slides  on  the 
axis  of  the  governor,  which  is  connected  by  rods  to 
the  arms  to  which  the  baUs  are  fastened  so  thit 
when  the  balls  fly  out  the  collar  rises  and  again  falls 
down  when  the  baUs  are  depressed.  A  forked 
lever  takes  into  a  groove  turned  in  this  collar,  so 
that  it  can  neither  rise  nor  fall  without  elevsdog 
or  depressing  the  lever,  this  lever  is  in  connection 
with  what  is  called  a  throttle  valve,  which  when 
closed  completely  prevents  the  passage  of  the 
steam  from  the  boiler  to  the  cylinder,  and  whes 
open  affords  but  little  obstruction  to  such  passage, 
so  that  the  quantity  of  steam  allowed  to  peas 
depends  on  the  angle  to  which  the  yalre  stay  he 
opened.  If  then  the  speed  of  the  engne  be 
increased  either  from  some  portion  of  the 
machinery  being  thrown  oat  of  gear  or  the 
obstruction  to  motion  diminishing,  the  baBs  tr 
further  out,  the  centrifugal  force  being  increased, 
and  consequently  the  lever  is  elevated  and  the 
valve  proportionately  closed,  admitting  less  steam 
and  diminishing  the  speed. 

This  property  also  causes  bodies  of  a  soft  yield- 
ing or  fluid  nature  to  alter  their  form  when  caised 
to  rotate  rapidly.  If  for  instance  a  hall  of  dsj 
were  made  to  rotate  rapidly  on  the  axis  of  the 
machine,  it  would  become  altered  in  its  fonn. 
Thus  this  system  of  steel  hoops,  assumes  a  flattened 
shape  in  the  direction  of  its  diameter  or  axis 
when  caused  to  revolve,  because  the  parts  which 
lie  at  the  greatest  distance  from  the  centre  of 
motion  have  the  greatest  tendency  to  fly  off. 
This  change  of  form  is  what  has  actually  hap* 
pened  to  our  earth.  It  has  been  ascertained  bj 
experiment,  that  the  flgure  of  the  earth  deviates 
from  a  perfect  sphere  in  about  the  300th  part  cf 
its  diameter  or  m  fact  that  it  has  bulged  oos  1' 
miles  at  the  equator.  As  might  be  supposed  ^ 
same  cause  operates  more  powerfhlly  on  other 
planets  which  revolve  more  rapidly  on  their  ap*- 
The  forms  of  Jupiter  and  Saturn  are  much  more 
oblate,  and  it  has  been  calculated  that  if  the 
rotation  of  our  earth  were  increased  seTmtees 
times  faster  than  it  is,  the  bodies  or  matter  at  the 
equator  would  have  centrifugal  force  equal  to 
their  gravity,  and  a  little  more  velodij  voald 
cause  them  to  fly  off  altogether  or  to  rise  and 
form  a  ring  round  the  earth,  like    that  iHdch 
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snrroundB  Satuni.  It  is  thought  probable  by 
muij  that  this  ring  of  Saturn's  has  been  formed 
in  this  waT«  and  is  now  supported  chiefly  by  the 
eentrifngal  force  of  its  parts.  Were  it  to  crumble 
to  pieces,  those  pieces  might  still  revolve  as  so 
many  little  satellites.  Tne  true  satellites  of 
Saturn  are  only  more  distant  masses  sustained  in 
the  same  manner.  Our  earth  and  the  other 
primarr  planets,  have  the  same  relation  to  the  sun 
that  tnese  satellites  have  to  Saturn ;  all  being 
sustained  bv  this  admirable  balance  between 
centrifugal  force  and  gravity. 

It  is  also  far  from  improbable  that  there  are 
many  masses  of  matter  in  space  which  are  so 
small  as  to  be  invisible  to  our  e^es  at  the  distances 
at  which  they  move.  Indeed  it  is  thought  that 
meteoric  stones  are  merely  bodies  thus  revolving 
in  their  own  orbits  and  in  process  of  time  inter- 
secting the  earth^s  orbit  and  thus  becoming  en- 
tangled by  its  atmosphere,  are  brought  within  the 
influence  of  its  gravitation  and  descend  upon  its 
surface  with  tremendous  force. 

The  nebular  theories  of  the  elder  Herschel  and 
of  Laplace  receive  a  very  material  assistance  from 
this  centrifugal  force.  By  these  theories  matter 
is  supposed  first  to  exist  as  a  vapour  or  in  a  nebu- 
lous form,  such  as  that  presented  by  some  comets ; 
a  motion  of  rotation  being  given  to  this  mass  of 
matter,  modifications  take  place  such  as  those  we 
observe  in  the  planets. 

Professor  Plateau  of  Ghent  has  arranged  an 
experiment  by  which  this  theory  of  formation  is 
illustrated.  Proceeding  upon  the  assumption  that 
if  it  were  possible  to  isolate  a  mass  of  plastic  mat- 
ter fh>m  tne  influence  of  gravitation  and  give  it  a 
rotatory  motion  around  some  fixed  axis  it  would 
present  the  various  phenomena  of  figure  seen  in 
the  planets,  he  suggested  the  following  means 
for  carrying  out  his  idea. 

If  a  mixture  of  alcohol  and  water  be  made  of 
precisely  the  same  specific  gravity  as  olive  oil,  and 
a  small  quantity  of  the  latter  be  dropped  into  the 
mixture  it  will  oe  found  to  arrange  itself  in  the 
form  of  a  perfect  sphere.  This  sphere  beine  iso- 
lated from  the  effects  of  gravitation  through  being 
suspended  in  a  liquid  of  the  same  specific  gravity 
can  be  placed  in  any  position  within  it.  In 
this  condition  the  mass  of  oil  illustrates  the 
mutual  attraction  existing  between  the  particles  of 
a  body.  Being  free  to  move  can  thus  they 
arrange  themselves  in  accordance  with  this  attrac- 
tion in  that  form  in  which  they  can  approach  to 
each  other  in  the  closest  degree.  Thus  presenting 
the  exquisitely  true  and  beautiful  form  which  you 
have  before  you.  If  now  a  motion  of  rotation  be 
given  to  this  spherical  mass  a  number  of  curious 
phenomena  will  be  noticed.  To  exhibit  them  more 
readily  I  have  prepared  an  apparatus  for  the  pur- 
pose consisting  of  a  glass  globe  containing  alcohol 
mixed  with  water  into  which  a  small  quantity  of 
oil  coloured  red  has  been  introduced.  The  mass 
now  floats  suspended  midway  in  the  globe  in  the 
form  of  a  penect  sphere.  The  box  behind  the 
globe  oontams  a  piece  of  clock-work  which  causes 
a  vertical  wire  suspended  in  the  centre  of  the 
fflobe  to  rotate  with  a  graduated  speed  at  will. 
llie  wire  being  carefully  placed  in  the  ceotre  of 
the  sphere  of  oil  is  made  to  revolve  thus  turning  > 


speed.  If  we  now  watch  the  sphere  we  shall  find 
that  it  loses  its  perfect  form  and  becomes 
flattened  at  the  poles  and  bulges  out  at  the  equator. 
As  we  increase  the  speed  this  flattening  increases 
and  goes  on  until  the  mass  has  become  thicker 
towards  the  outside  than  in  the  centre.  A  further 
increase  of  speed  causes  it  to  divide  from  the  axis, 
presenting  a  detached  ring  like  the  ring  of  Saturn. 
PresenUy  this  ring  will  break  into  two  or  more 
masses,  often  of  various  sizes,  which  individually 
assume  the  spherical  form  and  rotate  around  an 
axis  of  their  own  with  an  oirbit  of  motion  round 
the  central  axis ;  exhibiting  an  extraordinary  re- 
semblance to  the  bodies  of  the  solar  s^tem.  Un- 
fortunately here  our  mechanical  appliances  fail  in 
continuing  this  interesting  movement  for  any 
length  of  lime,  or  further  interesting  facts  might  be 
observed  illustrating  still  more  forcibly  the  laws 
of  motion. 

As  it  is  however  we  may  observe  the  variations 
of  the  planes  of  the  orbits  of  the  rotating  bodies 
with  regard  to  each  other,  together  with  the  ellipti- 
cal path  traced  by  each  varying  from  a  close 
approach  to  the  circle  to  a  curve  of  very  cousider- 
aole  excentricity.  With  many  other  phenomena 
which  we  will  not  stay  at  present  to  particularize. 

In  these  illustrations  we  have  seen  and  in  our 
next  lecture  on  the  laws  of  gravitation,  we  shall 
still  further  observe  the  remarkable  universality 
of  dynamical  laws,  so  that  the  dew  drop  and  the 
grain  of  sand  are  held  together,  and  governed 
in  their  motion  by  the  same  forces  that  bind 
together  the  vast  orbs  that  whirl  through  space, 
and  that  control  these  masses  into  a  symmeti^ 
and  precision  of  motion,  that  prevents  their 
inter&rence  with  each  other,  and  enables  each 
to  fulfil  its  desired  course.  Vast  though  the 
distance  and  immense  though  may  be  the  masses 
still  we  are  able  by  observation  of  the  common 
phenomena  around  us  to  understand  their  action 
and  even  "  to  throw  the  plumb  line  into  space,*^ 
gauge,  measure,  and  comprehendtheir  phenomena. 

Scientific  attainment  or  the  attainment  of 
physical  knowledge,  is  therefore  one  of  the 
greatest  and  most  glorious  attributes  of  mind. 
Let  us  make  what  discovery  we  mav,  let  us  pierce 
deeper  and  deeper  into  space,  let  our  minds 
understand  more  and  more  of  the  vast  shoreless 
ocean  of  knowledge,  still  there  remains  an  object 
of  wonder,  above  the  mightiest  works  of  Creation, 
still  mightier  and  more  wondrous,  even  that  intelli- 
gence which  is  capable  of  understanding  and 
appreciating  so  much  as  it  may  have  attained 
concerning  universal  truth 

The  rightly  balanced  mind  when  exercised  on 
such  vast  themes,  has  in  itself  a  subject  of  still 
greater  wonder  and  astonishment.  Physically 
considered,  man  in  his  greatest  beauty  and  power^ 
is  the  merest  atom,  the  veriest  mite,  when  com- 
pared only  with  the  orb  which  he  inhabits,  but  the 
marvel  is  that  so  minute  a  speck  should  contain 
so  mighty  an  agent.  In  giving  therefore  ftill  rein 
to  our  desire  of  knowledge,  we  are  but  fulftliiug 
our  highest  destinies  and  acting  as  those  should 
act  who  possess  the  mightiest  and  most  mysterious 
of  these  works  of  Infinity. 


ronna  the   q»here  with  a  gradually  increasing 
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THE  BOnJNG-POINT  THEEMO- 
HETEB. 

Bearing  in  mind  our  promiae  to  offer 
oocasional  papers  on  pbilosopliical  iastra- 
msnts — BTplanatory  of  their  scientifie  prind- 
plea  of  action,  mode  of  '  comtruction,  and 
practical  application, — we  now  enter  upon 
the  consideration  of  the  Boiling-Point  Ther- 
mometor,  Bomotimes  called  Ae  mountain 
thormometer,  &om  its  application  to  the 
meosnremont  of  heights. 

In  the  firet  place,  let  ua  consider  the 
Bciontific  principlea  of  the  instmnient. 

Tho  temperature  at  which  a  fluid  both  is 
coQed  the  boiling-point  of  that  particular 
floid.  It  is  different  for  different  liquids  ; 
and,  moroover,  in  the  same  liquid  it  varies 
with  certain  chanf^ea  of  circumstance.  Thus 
fhfisame  liquid  in  various  states  of  purity 
would  have  its  boiling  temx>erature  lutered 
in  a  slight  dogree.  There  is  also  an  intimate 
connection  with  tho  pressure  under  which  a 
fluid  ia  boiled,  and  itk  temperature  of  ebulli- 
tiou.  Liquids  boiled  in  tho  open  air  ore 
snbjectod  to  the  atmospheric  prossuro,  which 
is  well  known  to  vary  at  different  times  and 
places,  and  the  boiling-point  of  the  liquid 
exhibits  corresponding  changes.  When  the 
pressure  ia  increased  on  the  surface  of  auy 
fluid,  the  temperature  of  ebuUition  riaos ; 
and  with  a  decrease  of  pressure,  tho  boiling 
goes  on  at  a  lower  degree  of  heat. 

In  tho  case  of  water,  we  commonly  state 
the  boiling-point  to  be  212»F.  ;  but  it  ia  only 
BO  at  tho  Ityvol  of  tho  sea,  under  the  moan 
lirossuro  of  tlio  atmosphere,  represented  by 
a  column  of  29^92  int'hoa  of  mercury  at  a 
tempcraturo  of  32°  F,  and  when  tho  water  is 
fresh  aud  does  not  I'unfain  any  matter  | 
chemically  dissolved  in  it.  When  steam  ia  ' 
generated  and  confined  in  a  boiler,  tho  \ 
pressure  upon  tho  boiling  water  may  bo  j 
twice  or  thrieo  that  of  tho  atmosphere. 
Experimentally  it  hns  been  found,  that  if  I 
llie  prcHSuro  in  tho  boiler  be  25lbs,  on  the  j 
SMjunro  inch,  the  tcmporaturo  of  the  boiling  , 
water,  iuid  of  tlie  steam  likewise,  is  raised 
to  241* ;  and  under  tlio  cxhauHtrd  receiver  j 
of  an  air-pump,  water  will  boil  at  185*,  , 
when  tho  pressure  ia  reduced  to  1 7  inches 
of  nieptnry. 

Now  as  tho  afmosplioric  pressure  is  dimi-  , 
uiMlietl  by  amcnt,  as  shown  by  the  full  of 
mcmiry  in  tlio  barometer,  it  follows  that  , 
in  elevated  localities  water,  or  iiiiy  other  fluid, 
heated  in  the  open  iiu-,  will  boil  at  a  temper-  , 
ature  lower  than  at  Iho  ai-a  level.  Therefore,  i 
there  must  bo  some  iflation  between  the  ' 
height  (if  a  hill,  or  mounlaii',  siii.l  the  tcin-  ' 
prnituvc  lit  which  it  lluid  will  boil  at  that  ] 
lieiglit.     Ue«i:o  tho  thermometer,    as  used  ' 


to  determine  the  boiling-point  of  flnids,  ii 
also  an  indicator  of  the  atmomiheric  preason; 
and  may  be  used  as  a  substitute  for  the 
barometer  in  measuring  elevations. 

If  the  atmospheric  pressure  wore  constut 
at  the  sea  level,  and  always  tlie  same  £r 
definite  heights ;  we  might  expect  the  boilings 
points  of  fluida  also  to  be  in  exact  acnr- 
daneo  with  hei^t;  and  the   relation  am 
ascertained  we  could  readily,  by  means  of  Uu 
thermometer  and  boiling  water,  determine 
an  unknown  height,  or  for  a  known  elevatica 
assert  the  boiling  temperature  of  a  liquid. 
However,    as  the   atmospheric   pressure  ii 
perpetually    varying    at    the    Bome    place, 
within  certain  limits,  so  there  are,  as  it  werf, 
sympathetic  changes    in    the  boiling  ton- 
peraturoa  of  fluida.     It  follows   irom  this, 
thatheights  can  never  be  occuratolymeasured 
either  by  the  barometer  or  the  btnling-potnt 
thermometer,  by  simply  observing  at  the 
places  whoso   elevations   ara  requued.    To 
determine    a  height  with  any  approach  to 
accuracy,  itisneeeaaary  that  asimilar  observs- 
tion  should  be  made  at  the  same  time,  at  ■ 
lower  station,  not  very  remote  latorolly  from 
the     upper,      and    that     they    ahoald   1m 
many   times  repeated.     When  such  obser- 
vations  have    been    very 
carefully  conducted,    the 
height  of  the  upper  sta- 
tion above  tho  lower  may 
be  ascertained  witli  great 
precision,  us  has  been  re- 
peatedly verified  by  sub- 
Bcquout      trigonometrical 
measurement    of    eleva- 
tions  so  determined.    If 
the  lower    station  bo  at 
tho  sea  level,    of    course 
tho  absolute  height  of  tho 
upper  is  at  onco  obtaimid. 

Wo  have  now  to  exa- 
mine the  construction  of 
the  boiling-point  thermo- 
meter and  its  necessary 
appendi^s. 

Of  tho  various  arrange- 
ments of  the  apparatus 
wLieli  have  coma  under 
the  writer's  notice,  that 
of  Messrs.  Nogretti  & 
Zambra  appears  to  him 
Iho  boat. 

The  thenuomcfor  is 
mnde  with  an  elongated 
bidb  so  ns  to  be  as  scnsi- 
tivo  ns  possible.  The 
scale,  about  afoot  long, 
is  grudimted  on  the  stem, 
and  ranges  from  180*  ti> 
ail",   cttt'li  dogrco  being 
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Buffidently  large  to  show  the  divisions  of 
tenths  of  degrees.  A  sliding  metallic  Ter- 
nier  might  perhaps  with  advantage  be 
attached  to  the  stem ;  which  wotdd  enable 
the  observer  to  mark  hnndredths  of  a  de- 
gree. The  boiler  is  so  contrived  as  to  allow 
not  only  the  btdb  but  the  stem  also  of  the 
thermometer  to  be  surrounded  by  the  steam. 
The  arrangement  is  readify  understood  by 
reference  to  the  accompanying  diagram. 

0,  is  a   copper  boiler,   supported  by  a 
tripod  stand  so  as  to  allow  a  spirit  lamp  A, 
Xoade  of  metal,  to   be  placed  tmdemeath. 
^e  flame  from  the  lamp  may  be  surrounded 
by  a  fine  wire  gauze,  fi,  which  will  prevent 
it  being  extinguished  when  experimenting 
in  the  external  air.    EEE,  is  a  three-drawn 
tele8cox>e  tube,  proceeding  from  the  boiler, 
and  open  also  at  top.     Another  tube,  simi- 
larly constructed,  envelopes  this,  as  shown 
by  DDD.     This  tube  is  screwed  to  the  top 
of  the  boiler  and  has  two  openings,  one  at 
the  top  to  admit  the  thermometer,  the  other 
low  down,  G,  to  give  vent  to  the  steam. 
As  the  steam  is  generated  it  rises  in  the 
inner  tube,  passes  down  between  the  tubes, 
and  flows  away  at  O.    The  thermometer, 
is  passed  down,  supported   by  an    india- 
rubber  washer,  fitting  steam  tight,  so  as  to 
leave  the  top  of  the   mercury,   when   the 
boiling  point  is  attained,  sufliciently  visible 
to  mSke  the  observation.    The   telescopic 
movement,  and  the  mode  of  supporting  the 
thermometer,  enable  the  observer  always  to 
keep  the  bulb  near  the  water,  and  the  double 
tube  gives  all  the  protection    required   to 
obtain  a  steady  boiung-point.     Some  boil- 
ing-point thermometers  are  constructed  with 
thoir  scales  altogether  exposed  to  the  air, 
which  may  bo  very  cold,  and  consequently 
may  contract  to  some  extent  the  thread  of 
mercury    outside    the   boiler.     The    steam 
having  the  same  temperature  as  the  boiling 
water,  keeps  the  tube,  throiighout  nearly  its 
whole  length,  at  the  same  degree  of  hoat,  in 
the  apparatus  described.    The  whole  con  be 
packed  in  a  tin  case,  very  compactly  and 
securely  for  travelling. 

When  the  apparatus  is  required  for  prac- 
tical use,  sufficient  water  must  bo  poured 
into  the  boiler  to  fill  it  about  one-third, 
through  an  opening,  F,  which  must  be 
afterwards  closed  by  the  screw  plug.  Then 
apply  the  lighted  lamp.  In  a  snort  time 
Bt4iaiu  will  isBUO  from  Ct,  and  the  mercury  in 
the  thormomoter,  kept  carefully  immersed, 
will  rise  rapidly  until  it  attains  a  stationary 
])oint,  whicii  is  the  boiling  temperature. 
Tlio  observation  sliould  now  be  taken  and 
roconled  with  as  much  accuracy  as  possible, 
and  the  temperature  of  tlio  external  air  niiist 
be  noted  at  the  same  time  by  an  ordinary 
thermometer. 


Those  who  possess  a  boiling-point  ther- 
mometer should  satisfy  themselves  that  it 
has  been  correctly  ^duated.  To  do  this 
it  is  advisable  to  verify  it  with  the  reading 
of  a  standard  barometer  reduced  to  32^F. 
The  tables  of  "  Vapor  Tension "  will 
furnish  the  means  of  comparison.  Thus  if 
the  reduced  reading  of  the  barometer  be 
29-922,  the  thermometer  should  show  212^ 
as  the  boiling-point  of  water  at  the  same 
time  and  place ;  if  29*745,  the  thermometer 
should  read  211*7 ;  and  so  on  as  per  table. 
In  this  way  the  error  of  the  chiei  point  of 
the  scale  can  be  obtained.  Other  parts  of 
the  scale  may  be  checked  with  a  standard 
thermometer,  by  subjecting  both  to  the 
same  temperature  and  comparing  their  indi- 
cations. The  graduations  as  &ced  by  the 
makers  are  not  always  to  be  trusted ;  and 
this  essential  test  should  be  conducted  with 
the  utmost  nicety  and  care. 

Admiral  Fitz  Eoy  writes,  in  his  <^  Notes 
ox  Meterology  :" — 

''  Each  degree  of  the  boQing-point  ther- 
mometer is  equivalent  to  about  550  ffei  of 
ascentf  or  one-tenth  to  55  feet;  therefore, 
the  smallest  error  in  the  graduation  of  the 
thermometer  itself  will  aJSect  the  height 
deduced  materially. 

« In  the  thermometer  which  is  graduated 
from  212*  (the  boiling-point)  to  180^,  simi- 
larly to  those  intended  for  the  purpose  of 
measuring  heights,  there  must  have  oeen  a 
starting  point,  or  zero,  from  which  to  be^ 
the  graduation.  I  have  asked  an  optician 
in  London  how  he  fixed  that  zero,  the 
boiling-point;  *By  boiling  water  at  my 
house,'  ne  replied.  *  Where  is  your  house  ?* 
In  such  a  part  of  the  town,  he  answered.  I 
said.  *  What  height  is  it  above  the  sea  ?' 
to  which  he  replied,  *  I  do  not  know ;'  and 
when  I  asked  the  state  of  the  barometer 
when  he  boiled  the  water,  whether  the 
mercury  was  high  or  low  he  said  that,  he 
had  not  looked  at  it !  Now,  as  this  instru- 
ment is  intended  to  measure  heights  and  to 
decide  differences  of  some  hundred,  if  not 
thousand  feet  upwards,  at  least  one  shoidd 
endeavour  to  ascertain  a  reliable  starting 
][)oint.  From  inquiries  made,  I  believe  that 
the  determination  of  the  boiling-point  of 
ordinary  thermometers  has  been  very  vague, 
not  only  from  the  extreme  diffipultios  of  the 
process  itself  (whicli  are  woll  known  to 
opticians),  but  from  the  radical  errors  of  not 
allowing  for  the  pressure  of  the  atmosphere 
at  the  time  of  graduation — which  may  be 
much,  even  an  inch  higher  or  lower  than  the 
mean,  or  any  (^it-m  //e'fyAf— while  the  eleva- 
tion of  the  place  above  tlie  level  of  the  sea 
is  also  unnoticed.  Then  there  is  anothnii 
source  of  error,  a  minor  one  -jv^^^^iw:^*-  *^s^ 
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Inner  limit,  the  180^  point,  is  fixed  only  by 
oompaxiflon  with  another  thermometer;  it 
may  be  right  or  it  may  be  very  much  out, 
as  may  be  the  intennemate  divisions,  for  the 
diflciutjy  of  ascertaining  degree  by  degree  is 
great;  and  it  must  be  remembered  thkt  the 
measurement  of  a  veiy  high  mountain  de- 
pends upon  those  inner  degrees  from  200<^ 
aown  to  180^,  thereabouts.  Henoe  the 
difficulty  of  making  a  reliable  observation 
by  boilmg  water,  seems  to  be  greater  than 
has  been  generally  admitted." 

The  water  employed  should  be  pure. 
Distilled  water  would  therefore  be  the  oest 
Under  the  circumstances  at  which  fresh 
water  boils  at  212^,  sea  water  boils  at  213^*2, 
The  boiling  temperature  is  raised  by  the 
diemical  solution  of  any  substance  in  the 
water,  and  the  more  with  the  increase  of 
matter  dissolved. 

From  a  knowledge  of  this  priuciple, 
nutfine  engineers  make  use  of  the  ther- 
mometer to  determine  the  amount  of  salts 
held  in  solution  by  the  water  in  the  boilers 
of  sea-going  steamers.  Common  sea  water 
contains  ^^V  ^^  ^^  volume  of  salt  and  other 
earthy  matters.  As  evaporation  proceeds 
the  solution  becomes  proportionally  stronger, 
and  more  heat  is  required  to  produce  steam. 
The  foUowingtable  from  the  work  of  Messrs. 
Main  and  Brown  on  the  Marine  Steam 
Enc^e,  shows  the  relation  between  the 
bomng-point  under  the  mean  pressure  of 
the  atmosphere,  or  30  inches  of  mercury, 
and  the  proportion  of  matter  dissolved  in 
the  water. 

Proportion  of  Salt  in  )  n -n  •!•  •  xo-inn 

100  pMtB  Of  water  J  <*  BoJ^nK-P^i'^t  212o 


aV 

213-2 

3'3 

214-4  '■ 

;» 
Tl.T 

215-5  i 

4 

216-6 

r. 
7.T 

217-9 

.13 

219-0  1 

7 

3a 

220-2  ! 

221-4  ' 

.1.T 

222-5  ' 

1  0 

nil 

223-7 

H 

224-9  ' 

n 

226-0  . 

When  the  salts 

in  solution  amount  to  44 

the  water  is  saturated.  It  has  also  been 
ascertained  that,  when  a  solution  of  ^  is 
attained,  incrustation  of  the  substances  com- 
mences on  the  boiler.  Hence  it  is  a  rule 
with  engineers  to  expel  some  of  the  boiling 
water,  when  the  thermometer  indicates  a 
temperature  of  216^,  and  introduce  some 
more  cold  water,  in  order  to  prevent  incrus- 
tation which  not  only  injures  the  boiler  but 
opposes  the  passage  of  heat  to  the  water. 
The  thermometer    used  for   this  purpose 


should  be  very  accurately  ffraduated,  and 
the  scale  must  be  consideraUy  higher  thsn, 
though  it  need  not  read  so  low  as,  that  of 
the  mountain  thermometer. 

If  a  substance  is  held  mechanicalhr  sus- 
pended in  water,  it  will  not  afiect  theboiliiiy 
point.  Thus,  muddy  water  would  seno 
equally  as  weU  as  distilled  water.  Howew, 
as  it  cannot  be  readily  ascertained  tkifc 
nothing  is  dissolved  chemically  when  water 
is  dirty,  wo  are  only  correct  whon  we  en^Ioj 
pure  water. 

Having  considered  how  to  make  obserfSr 
tions  with  the  proper  care  and  aocuracv,  it 
becomes  necessary  to  ^ow  how  to  dednoe 
the  height  by  calculation.  ThaJt  a  constsnt 
intimate  relation  exists  between  the  boiliag 
temperature  of  water  and  t^e  pressure  of 
the  air,  we  have  already  leamecL  All  thii 
knowledge  is  the  result  of  elaborate  experi- 
ments made  by  several  scientific  experi- 
mentalists, who  have  likewise  ocnrntzustel 
formula)  and  tables  for  the  conversion  of  the 
boiling  temperatures  into  the  corresponding 
pressures  of  vapour,  or,  which  is  equivalent, 
of  the  atmospnere,  when  the  operation  is 
performed  in  the  open  air.  As  mig^t  be 
expected,  there  is  not  a  perfect  accord  in  the 
results  arrived  at  by  different  person 
Begnault  is  the  most  recent,  and  his  experi- 
monts  are  considered  the  most  reliable.  An 
elaborate  Table  of  Aqueous  Vapour  Tenrioo 
and  Temperature,  founded  on  Begnanlfs 
researches,  is  given  by  Sir.  H.  James  in  his 
*^  Instructions  for  Taking  Meteoroloipcal 
Observations.''  Tredgold,  in  his  work  os 
the  Steam  Engine,  gives  a  simple  formula  ftr 
converting  the  temperature  into  the  conee- 
ponding  pressure;  but  the  results  do  not 
accord  very  closely  with  Begnanlf  s,  or 
others.  If  b,  be  the  height  of  the  baiometfli 
at  32o  F.,  and  t,  the  DoOing  temperatme 
of  water,  Tredgold's  formula  ia, 

From  the  above  formula,  or  from  a  tabk 
of  vapour  tension,  such  as  that  given  by  Sir 
H.  James,  we  can  obtain  the  pressure  is 
inches  of  mercury  at  32^,  which  oorrespcnde 
to  the  observed  boiling  point ;  or  vice  teni, 
if  required.  From  the  pressure  the  hei^ 
may  be  deduced  by  the  method  for  findo^ 
heights  by  means  of  the  baitimeter. 

The  following  table  expresses  very  neidy 

the  elevation  in  feet  corresponding  to  a  ftB 

of  1^  in  the  temperature  ofboiling  water: 

Boiling  Temperatures  Etevation  in  feet 

between.  for  each  Deffise. 

214«  and  210«-  420 

210  and  200—  530 

200  and  190  550 

190  and  180  570 
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tlkeaa  inimberB  agne  veiy  well  with  the 
resnlta  of  theory  and  aotiial  obsemtioii. 

The  aaeum^tioQ  is  that  the  boiling-point 
irill  be  diminiBhed  1'  for  each  520  fiMtof 
ascent  nntil  the  temperature  becomeB  210*, 
then  £30  feet  of  elevation  will  lower  it  one 
degree  until  the  water  boils  at  200*,  and  bo 
on;  the  air  being  at  32*. 

Let  H  represent  the  vertical  height  in 
feet  betweens  two  stations ;  B  and  o,  the 
boiling  points  of  water  at  the  lower  and 
upper  statians  respectiTel; ;  f,  the  factor 
fowid  in  the  above  table,  l^en 
H  =.  f  (B-b) 

Furtlier,  let  U  be  the  mean  temparature 
of  the  stratum  of  air  between  the  stations. 
Now  if  the  mean  temperature  is  less  than 
32*  the  column  of  air  will  be  ahorter ;  and  if 

Sater,  longer  than  at  32°.  According  to 
rnanlt,  air  expands  ^Tj^.yj  or '002036,  for 
oocii  degree  increase  of  heat.  Calling  the 
correction  due  to  the  mean  temperature  of  air, 
0,  its  value  will  be  found  from  the  equation, 
0  =  H  (m— 32)  -002036. 
Celling  the  corrected  height  H',  it  will 
be  fbund  from  the  formula, 

H'=  H  +  H  (ra— 32)     002036 

that  is,  H'=H  J  1   +  (m— 32)   002036  \ 

and  substituting  the  value  of  H 

H*  —  f  (B— b)  I   1  +  (m-82)  -002036  | 

Strictly,  accordmg  to  theoretical  consider- 
ations,  there  is  a  correction  due  to  latitude, 
as  in  the  determination  of  heights  by  the 
barometer ;  but  ite  value  is  so  small  that  it 


stations,  the  table  of  vapour  tensions  will  be 
usefol  in  converting  the  presBnre  into  the 
corresponding  boiling-point,  or  tie»  per$d; 
BO  that  the  dmerence  of  height  may  be  found 
either  by  the  methods  employed  for  the 
boiling-point  thermometer  or  the  bozo- 
meter. 

In  conclusion,  it  may  be  remarked  that 
observers  who  have  gooA  instruments  at 
consideTable  elevations,  as  sites  on  monn- 
tains  or  plateaus,  would  confer  a  benefit  to 
science  by  registering  for  a  length  of  time, 
the  barometer  along  with  the  boihng  tem- 
perature of  water,  as  accurately  as  poMible. 
Such  observations  would  oerve  to  verify  the 
accuracy  of  theoretical  deductions,  and  fix 
with  certainty  the  theoretical  scale  with 
the  barometer  indicationB. 

The  followin)^  Table,  will  serve  to  show 
the  agreement  between  the  observed  mean 
barometer  and  the  theoretical  bnromoteT, 
corresponding  to  the  observed  mean  boiling- 
point  at  the  plac. 


ExAXPLES,  in  ealeulctin^    Stiphtt  from  tt» 
ObMrcatioH*  of  the  Boiltng-Pe*nt  of  WaUr. 

1.  At  Geneva  the  observed  boiling-point 
of  water  was  209* -335;  on  the  Great  8t 
Bernard  it  was  1 97' '  64  ;  the  mean  tempera- 
ture of  the  intermediate  air  was  63'  ■  6 ; 
required  the  height  of  the  Great  8t,  Bernard 
above  Genera. 

Stetbud  (rt),  by  formula, 

H'  =  f  (B— b)    f  1  +  (m— 32')  -002036  \ 


In  this  case 
or  540. 

B  =  209 
b   ^  197 

f   is 

335 
64 

between 

m 

530  and  550, 

-  63-fi 
32 

f 

11 

695 
540 

31-5 

002036 

6315 
1 

3 
064 

0' 064 134V 

1 

H'  - 

-  6719 

5  feet 

1064 

Method  (J),  by  rrinceii's  Tables,  givi 
lie   "Asiatic  JonmJ,'' No.  16.  for  j 


fur  April 


209*-335     gives     1362  iu  Table  L 
197-64         „         7518  „ 


63-5 
Height 
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Method  {e)f  by  Tables  supplied  with 
Boiling-Point  Apparatus  made  dj  Messrs. 
Negretti  &  Zambra. 

209*335     gives     1464  in  Table  I. 

197-64        ,.         7736 


9} 


63*5 


99 


6272 

107  in  Table  n. 


Height 


6711 


Method   {d\,  by  Tables  in  G.  H.  Simmonds' 
"  Meteorological  Tables."* 
209*335    gives    2444  in  Table  XI. 
197-64        „         8753 


63-5x2 


>i 


n 


» 


6309 

107    in  Table  XII. 


Height        6750-6 

Method  (tf),  by  converting  the  boiling 
points  into  the  corresponding  pressures,  by 
oir  H.  Jamo's  Table  of  Vapour  Tensions,  and 
hence  finding  the  height  by  Simmonds'  Tables 
for  barometrical  measurements. 

Inches. 
209*  •  335  gives  (by  interpolating)  28  *  375 
197*64  „  22-332 


28*375    Simmond's  Table  VI.  —87407 
22-332  ..  81151 


if 

99 


6256 
Vn.         1  •  07 
6693 • 92 
MIL         0* 
IX.       16-7 
X.         3 


Height 


6713-6 


Method  (/),  by  Trogold's  Formula, 
^  __     /t  +  100\    6 


i  —  209-335 
100 

log. 
log. 

"177      / 

309-335 
177 

2-490429 
2-247973 

•242456 
6 

b  =  28-493 

1-454736 

IS 


found 


Similarly  for  t  ==    197«*64,  b 
equal  to  22*610  inches. 

Then  by  Simmonds'  Tables,   the    height 
deduced  is  6486  feet. 

Comparison  of  Kesults. 

(a)  =   6720 

(b)  =  6556 

(c)  =6711 

(d)  =  6751 

(e)  =  6714 
(/)  =  6486 

2.  Suppose  that  at 

Upper  Station,  b  =  187^*3,  air  =  26^ 
Lower      „         B  =  210*4,     ,,     =  68 
Then  by  method,    {a)   the  difference  of 

13086  feet 
{h)  12807 

{c)  13005 

(d)  13075 

le)  13020 

(O    about  12600 


height  deduced  is 


3.  Suppose  that  a  series  of  observations 
made  at  a  station  on  a  tropical  mountain, 
gives  a  mean  boiling-point  for  water  of 
185^;  and  the  mean  barometer  at  the 
nearest  observatory  in  the  adjacent  country 
bo  29*72,  reduced  to  32«^ ;  what  will  be  the 
probable  difference  of  height.  Temperature 
at  upper  station  76®,  at  lower  84®. 

Pressure  29*72  inches  =  211^*66  boiling- 
Whcnce  height  =  16110  feet       [point. 

4.  At  the  top  of  Ben  Nevis  water 
boils  at  203°  -  8 ;  near  the  C^aledonian  Canal 
at  212° ;  the  temperature  of  the  air  above 
being  30**,  and  below  35^ ;  find  the  height. 

Height  4350  feet. 

Said  to  be  by  measurement  4358  feet. 

5.  The  yearly  mean  of  barometer  at  32* 
has  been  found  to  be :  at  Mohabuleshmir 
25-684  inches,  of  the  air  temperature  60^'6 ; 
and  at  Dodabetta  22  *  046  ;  and  53°' 2  re§- 
poctivelv;  the  mean  latitude  is  15®  N. 

The  height  deduced  by  Mr.  Simmond's 
barometrical  tables  is  4261  feet;  and  by 
converting  the  pressures  into  the  correspond- 
ing boiling  temperatures  by  Sir  H  Jame*? 
Table,  and  computing  with  Siminonds'  IV^il- 
ing  Point  Tables,  the  height  is  found  to  bo 
4270 ;  so  close  is  the  accordance  between 
the  methods  of  calculation. 


*  A  collection  mecling  almost  all  the  requirements  of 
them  ctcorologist.  The  tables  have  been  recompnted 
from  the  niOHt  trustworthy  data.  To  obtain  many  of  ! 
them  separately  would  bo  as  expensive  as  this  whole  i 
collection.  What  is  perhaps  u  greater  recommend-  i 
ation,  the  writer  has  not  been  able  to  find  a  single  ' 
typographical  error.  Tho  publisher  is  Potter*  in  | 
the  f oultry. 
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ABRIDGMElilTB  01^ 

SPECIFICATIONS  OF  PATENTS 

BELATING  TO  WATCHES,  CLOCKS^  AND  OTHEB 

TIMBKEEPERS. 

COmtinuett  fiom  page  109.) 

1847,  Febniary  11.— Ko.  ll»576. 

BBETT,  Altbbd.  and  LITTLE,  Gsoxos.— •<  For 
impvorements  in  electric  telegrapliB»  and  in  the  ar- 
rangements and  apparatos  to  be  naed  therein  and  there- 
with, part  of  which  ini|»roYement8  are  alao  applicable 
to  timekeepers  and  other  nsefnl  purposes."  The 
invention  principally  relates  to  electric  telegraphs. 
The  patentees  cause  the  electric  fluid  to  pass  through 
a  number  of  coils  of  fine  wire,  properlj  coated  or 
covered  with  silk  or  other  suitable  non-conducting 
material,  which  wire  is  wound  round  a  flat  reel  of 
ivorj  ;  the  end  of  these  fine  wires  being  alternately 
brought  into  ccmtact  with  the  galvanic  batterj, 
whereby  the  current  is  made  to  act  on  and  give 
motion  to  a  partiallj  magnetiied  ring  or  piece  of 
metal  suspended  and  moving  in  a  plane  parallel  to  the 
face  of  the  flat  reeL  The  patentees  also  use  the  said 
rings  and  reel  of  wire  in  the  part  of  the  invention 
relating  to  clocks. 

Two  of  these  partially  magnetized  ring  are  fixed  to 
the  pendulum  rod  by  means  of  an  oval  tube,  con- 
structed 80  as  to  be  moveable  up  and  down  the  lower 
end  of  the  pendulum  rod  for  the  purpose  of  acynsting 
their  position.  These  rings  move  in  a  plane  parallel 
with  the  face  of  one  of  the  above-mentioned  reels  of 
wire  and  pass  one  on  each  side  of  the  reeL  The 
conducting  wire  of  the  battery  is  connected  with  the 
reel,  which  is  suitably  fixed  $  and  a  suitable  arrange* 
ment  must  be  made  for  alternately  breaking  and  com- 
pleting the  current  of  electricity  by  the  motion  of  the 
pendulum. 

Or  the  reel  may  be  made  to  vibrate,  and  the 
magnetized  rings  made  to  be  stationary ;  in  which 
case  the  conducting  wire  from  the  battery  must  be 
brought  down  the  back  of  the  pendulum  rod. 

[Printed  7«.  9d.  See  London  Journal  (Newton**) 
▼ol.  SO  (conjoined  series)  p.  357 ;  Mechanics' 
Magazine,  vol  46,  p.  20,  and  vol  47,  p.  185 ; 
Artizan,  vol.  5,  pp.  201  and  275  ;  Patent  Journal, 
vol.  3,  pp.  265,  282,  310,  341  ;  and  Engmeers' 
and  ArcJiiteets*  Journal,  voL  10.  p.  294.] 

1847,  March  23.— No.  11,634. 

BATCHES,  William  Hexbt,  —  1.  Ck)mbinuig 
penntnent  magnets  and  voltaic  or  temporary  mag- 
nets for  giving  visible  signals  for  telegraphic  pur- 
poses. 

2.  The  use  of  the  same  arrangement  to  give  signals 
hy  means  of  sounds  differing  from  each  other. 

i.  The  use  of  the  same  for  giving  audible  signals 
al  the  same  time  thai  ikSti^  ones  are  exhibited. 


4.  BeiSBrs  to  *<  the  riieotome,  or  rheopeter,"*  by 
which  words  the  patentee  designates  apparatuses  to 
InreAking  and  complethig  electric  eumiits.  He  nses, 
tubes  or  vessels  of  glass  or  other  suitable  material 
containing  within  them  mercury  or  an  amalgam  Ot 
mercury.  These  tubes  hsriag  had  the  common  air' 
expelled  are  hermetically  sealed.  Wires  of  platinum' 
are  previously  passed  through  the  sides^  of  the  tuhe^^ 
an4  the  ends  projecting  into  the  interior  form  the 
means  of  connection  of  the  merenry  with,  the  other 
parts  of  the  circuit  i  the  circuit  bemg  completed  when 
both  ends  are  touched  by  the  mercury  at  the  same  time. 
These  may  be  ai^lied  to  pendnlnqM  tp  pake  and 
break  the  circuit. 

5.  Arranging  electro-induction  apparatus  so  as  to 
render  the  transmission  of  a  current  in  one  or  other 
direction  for  telegraphic  purposes  by  moving  one  or 
other  of  two  communicating  mechanisms. 

6.  Setting  the  hands  of  one  or  more  clocks  or  time- 
kepers  so  as  to  indicate  the  same  time  as  the  governing 
clock  by  means  of  electridfy.  Each  of  the  clocks  to 
be  adjusted  has  a  voltaic  magnet,  the  poles  of  which 
IMToject  through  part  of  the  thickness  of  the  dial  platOi 
The  minute  hands  are  of  steel  or  iron,  and  are  made 
so  as  to  slip  round  on  thehr  arbors.  When  the  electiio 
current  is  transmitted  by  the  governing  dock,  the  voU. 
talc  magnets  draw  the  respective  minute  hands  to  the 
IMToper  time.  The  mode  of  causing  the  governing 
clock  to  transmit  the  current  which  the  patentee  pre- 
fers, is  by  placing  in  the  wheel  which  is  placed  on  the 
arbor  carrying  the  minute  hand,  a  pin  so  situate,  that, 
a  few  minutes  before  the  time  for  setting,  it  comes  in 
contact  with  a  small  spring,  and  depressing  it  brings 
a  stud  below  the  springs  into  contact  with  the  mereury 
in  a  small  cup,  by  which  action  it  completes  a  circuit 
with  a  voltaic  battery  through  the  primory  coil  of  an 
induction  apparatus,  of  which  the  secondary  coil  has 
its  ends  connected  with  the  two  ends  of  the  circuit  in 
which  the  magnets  of  the  series  of  clocks  are,  so  that 
any  secondary  current  which  might  be  excited  in  the 
induetion  apparatus  would  be  transmitted  around  each 
of  these  several  magnets,  and  produce  the  efiects  de- 
tailed above.  At  the  moment  the  minute  hand  points 
to  the  tune  fixed  on,  the  spring  is]  released  and  the 
primary  circuit  broken,  and  at  this  moment  the  se- 
condary current  is  transmitted  to  the  docks. 

f  Printed,  3s.  2d,  See  Mechanics'  Magasine  vol.  47» 
p.  357  I  and  Patent  Journal,  vol.  3,  pp.  452  and 
474. 


INTBENATIONAL  EXHIBITION,  1862. 
To  the  Editor  of  the  Hobolooioal  Jourkal. 

Sir,— The  relative  position  in  sodety  of  trade  and 
profession,  depends  less  on  the  comparative  require- 
ments of  intellect  involved,  than  in  the  honour  and 
refinement  of  feeling  current  in  the  two  divisions. 

The  occasion  of  the  adjudication  of  prizes  at  the 
Exhibition  ^as  one  of  a  public  character  catalited 
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Bain  feE  on  30  da^  durinST  ^  iuno, 
to  the  amount  of  8  ■  45  Hu*M. 

Accordingto  the  9ft.m.  obaervationa  U» 
windhuwiwn  U  days  Sroms;  1  bomf, 
itccaafi;  and  14  from  v. 


EQUATION  OF  TIME   TABIE 

Fob  August,  1862. 


At 

At 
MiiT.  Ifoa.. 

of  tin 

'^■' 

Difteow 

■«-.' 

Waek. 

Kontti 

AmuntTiiiit. 

OnaHooi. 

m,    1^ 

i^ 

m.   A 

Fri... 

1 

6     3-83 

0-155 

6     3-ftS 

Sat... 

2 

6     0-10 

0  182 

6     0-13 

Sun... 

8 

5  55-75 

0-208 

5  55-77 

Hon.. 

4 

6  60-77 

0-233 

5  50-70 

Tuea.. 

5 

5  4517 

0-268 

5  4S-W 

Wed.. 

6 

5  38-97 

0-284 

5  39-00 

Thun. 

7 

5  32-16 

0-309 

5  32-19 

Frid.. 

8 

5  24-76 

0-834 

5  24-78 

Sat... 

9 

5  16-75 

0-S58 

5  16-78 

Son... 

10 

5     8-16 

0-382 

5     8-19 

ICon.. 

II 

4  5900 

0-406 

4  59-04 

Tuea.. 

13 

4  49-29 

0-428 

4  49-32 

Wed.. 

13 

4  39-03 

0-450 

4  89-07 

Thura. 

14 

4  28-24 

0-472 

4  28-27 

Fri... 

15 

4  16-91 

0-493 

4  16-95 

Sat... 

16 

4     507 

0-514 

4    SIO 

Sim... 

17 

3  52  74 

0-i84 

S  S2-77 

Hon.. 

18 

3  39-92 

0-5W 

3  39- 94 

Tnee.. 

19 

3  26-61 

0-574    a  26-64 

Wed.. 

20 

3  12-83 

0-S93 

8  12-86 

Thnn. 

21 

2  58-59 

0-612 

2  58-61 

Fri... 

22 

2  43-90 

0-630 

3  43-90 

Sat... 

2S 

2  28-78 

0-648 

2  28-80 

Sun... 

24 

2  13-23 

0-665 

2  13-25 

Mon.. 

25 

1  57-26 

0-682 

1  5727 

Tuea.. 

26 

1  40-89 

0-699 

1  40-90 

Wed.. 

27 

1  24-11 

0-715 

1  24- 13 

Thure. 

28 

1     6-96 

0-731 

1     6  96 

Fri... 

29 

0  49-42 

0-746 

0  49-43 

Sat... 

30 

0  31-52 

0-760 

0  31  5S 

Sun... 

31 

0  13-27 

0-773 

0  13-27 
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